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Preface

the 2014 International conference on Management, Information and educational engineering 
(MIee 2014) was held in Xiamen, china, on november 22-23, 2014. the aim was to provide a 
platform for researchers, engineers and academics as well as industry professionals from all over 
the world to present their research results and development activities in Management, Information 
and educational engineering. 

for this conference, we received more than 700 submissions by email and through the elec-
tronic submission system, which were reviewed by international experts, and some 346 papers 
have been selected for presentation, representing 12 national and international organizations. the 
papers were grouped into three sections, as follows:

Computer science and information engineering: this section mainly deals with the appli-
cation of  computer science and communications technology to design and development of infor-
mation systems.

New technologies in education and sports: this section mainly covers the topics of education 
and Sports, research into new educational technologies at schools and other educational institu-
tions and other issues.

Engineering management, production management, business and economics: this  section 
mainly  covers engineering Management and economics Management and other issues.

finally, our sincere thanks to the conference chairs, organization staff, the authors and the 
 members of the International technological committees for their hard work. 

We look forward to seeing all of you next year at MIee 2015. 

october, 2014
Wen-Pei Sung

National Chin-Yi University of Technology
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A project-based approach for teaching C++ object-oriented programming 
language

Cheng He
Department of Computer Engineering, Zhongshan Polytechnic, China

ABSTRACT: This article outlines a model for the teaching of a project-based introductory curriculum for the 
C++ programming language and Object-Oriented Programming (OOP) skills and concepts. The educational 
methodology of the proposed curriculum comprises a set of home-produced projects for instilling in the students 
the essential C++ and OOP skills by gradually accomplishing large game applications. Finally, their evaluation 
about this educational approach is presented, and the outcomes from the study indicate that this approach can 
be successful because students find the project-based approach pleasurable, motivating, and challenging while 
they play a vigorous role in preparing these extensive software projects and in the entire development process.

KEYWORDS: Programming Education; Project-based Approach; Educational Methodology; Object 
 Oriented programming (OOP); Project-based Learning.

1 InTRODuCTIOn

One of the primary functions of an academic institu-
tion that teaches computer science must be to instill in 
all its students the ability to program [1]. After all, in 
the contemporary information technology industries, 
in order for anyone who claims to have knowledge of 
computer science or for engineering graduates from 
computer software-related departments, the ability 
to write a working program is a definite prerequisite. 
In this circumstance, programming language has 
become a compulsory course in software technology 
specialty. Although the students have predominated 
sufficient grammar features of the object-oriented 
programming language after they take a curriculum 
of computer programming, the abilities of developing 
a large-scale software system to find the solution of 
the industrial and technical problems is still difficult 
for students to learn and the skills competent for the 
competitive job market also need to be intensified [2]. 
Furthermore, one of the most significant steps 
involved in mastering the essence of skilled program-
ming is continuous practice during the whole process 
of language studying. Indeed, when it comes to learn-
ing computer programming, practice makes perfect. 
Therefore, a feasible lab-based or project-based cur-
riculum that is closely related with practice is essen-
tial for developing students’ practical engineering 
abilities on accomplishing some large-scale software 
projects by incorporating various object-oriented pro-
gramming skills and a sound understanding of the 
logical design issues covered in the C++ program-
ming course [3]. 

In order to achieve the requirements mentioned 
earlier, this research schemes a project-based curricu-
lum to effectively train these learners in practice and 
theory with major C++ and object-oriented program-
ming (OOP) techniques, as well as guides them to 
accomplish a set of consequent homemade software 
development projects, which will finally build up sev-
eral medium-scale software systems or a large-scale 
industrial software application.

2 BEnEFITS OF PROjECT-BASED 
PROgRAMMIng LAnguAgE LEARnIng

A current trend in technological and scientific edu-
cation consists of the strong integration between 
learning with theoretical courses and with direct 
practical experience [4, 5]. Currently, Project-Based 
Programming Language Learning (PBPLL) is indeed 
a hot topic in education. PBPLL is where object- 
oriented programming language learning is mainly 
structured around a set of well-defined software pro-
jects. The programming language learners must learn 
what they need to complete the adversely designed 
industrial projects. They can find the necessary infor-
mation directly involved with the tasks by themselves, 
or they may have formal classes and so on, which help 
them complete their assignments projects success-
fully while gaining a strong sense of accomplishment.

PBPLL is characterized with the advantages of 
effectiveness and feasibility, which have been inves-
tigated by researchers in a wide variety of disci-
plines and setting, in increasing students’ motivation 
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and improving students’ problem-solving and crit-
ical-thinking skills, addressing diverse learning 
approaches and supplying students with an incor-
porated learning situation [6]. First, the approach 
is extremely motivating, because the learners want 
to study hard in order to complete their projects 
and might even do extra work if it means their pro-
ject will definitely succeed. Second, PBPLL can 
be a lot more hands-on and make the learners feel 
in control of their learning, which is much more 
engaging than listening to someone talk at you at 
the front of a classroom and answering some bor-
ing questions. Third, the programming language 
learning has been built up gradually with definite 
programming results, especially the learners have 
project accomplishments to show at the end of their 
learning. Moreover, PBPLL can encourage collabo-
ration. It works well with learners split into project 
groups or teams. Collaboration is great for learning, 
and it is an important 21st-century skill. Last but 
not the least, PBPLL, unlike the traditional textbook 
approach, motivates the students to do supplemen-
tary homework, illustrates to the students the value 
of the material covered, and, most importantly, pro-
vides practical experiences that enhance the stu-
dent’s academic experiences [7].

3 CuRRICuLuM DESIgn AnD HOMEMADE 
PROjECT ASSIgnMEnTS

3.1 Course assignment introduction

The whole course work is divided into three parts: 
The first work is composed of 100 online test system, 
this work is the student’s individual work, and each 
student must complete this work independently; the 
second job is composed of three individual software 
project operations, and the operation is the student’s 
personal work; the third part is composed of large-
scale software project team assignments, each team 
consists of 5 following students forming a group, 
and the group members collaborate development 
projects.

An online judge is an online system that is used 
to test computer programs in programming con-
tests. They are also used for practice in learning 
programming language. The system can compile 
and execute codes precisely, and it can test them 
accurately with a set of pre-built testing data. The 
detailed output of the submitted code will be cap-
tured automatically by the system and compared 
accurately with the standard output. The system 
will then show the comparison results, which indi-
cate the correctness of the code. When mistakes 
were found in a standard output, retrial using the 
same method must be made.

3.2 Project assignment 1: Completing 100 
problems on program online judge system

In this first homemade project, students are asked to 
complete 100 well-defined problems on our online 
judge system. Our online judge is an online system 
that is used to test computer programs in programming 
contests. They are also used for practice in learning pro-
gramming language. The system can compile and exe-
cute codes precisely, and it can test them accurately with 
a set of pre-built testing data. The detailed output of the 
submitted code will be captured automatically by the 
system and compared accurately with the standard out-
put. The system will then show the comparison results, 
which indicate the correctness of the code. When mis-
takes were found in a standard output, retrial using the 
same method must be made. With the help of our online 
judge system, the grading of programming assignments 
can be automated. The first 100-problem pre-defined 
assignment can lead the students toward practicing the 
fundamental syntax of programming language, includ-
ing general topics of basic data types, various variables, 
different string processing, all kinds of numerical com-
putations, error handling, functions, managing source 
code files, I/O streams, file I/O processing skills, class 
design, encapsulation, inheritance hierarchy, polymor-
phism, and object-oriented program design.

3.3 Project assignment 2: Developing a game 
program that plays “five-card stud” 

The second homemade project is a well-defined 
assignment for developing a card program in C++ 
that plays “Five-Card Stud” by utilizing an enhanced 
console user interface as a response to the user com-
mand lines and displaying the processing results. The 
students need to develop 4 classes for this program, 
which are the Card, Deck, and Hand classes and the 
class containing your main method. The Card class 
must contain the functionalities for comparing the 
value of two cards according to the current suit and 
value of them at least. The Deck class must contain 
functions for initializing the deck of cards and func-
tions for shuffling the deck to mix the cards before 
a hand while implementing the Deck as an array of 
cards. The Hand class must contain functions for 
making a comparison for two hands while imple-
menting the Hand class as an array of five cards. The 
fourth class is the main method class that is imple-
mented procedurally. The purpose of this assignment 
is to gain familiarity with the C++ control constructs 
and fundamental concepts of class by completing 
the design and implementation of classes that uti-
lize a good programming style for the code, such as 
using meaningful variable names, using constants 
when appropriate, including a comment block before 
the program that describes what the program does, 
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including your name and the program name, and 
commenting before each function by describing what 
it does.

3.4 Project assignment 3: Developing a game 
Tetris using ooP skills

For project assignment 3, the students will build up 
a set of classes for Tetris. The goal of this exercise is 
to develop a C++ puzzle game that is a “variation” of 
the Tetris game. We are interested in seeing your code 
writing skills, style, and logic. This assignment will 
emphasize elemental OOP design—using encapsula-
tion to divide a big scary problem into many friendly 
little independently testable problems. The first part 
of the assignment sets up the Piece class. The second 
part builds the Board class and some other fun bits. 
For reasons that will become clear later when the stu-
dents really grow to be game programmers after their 
graduation from college, there is a theme of efficiency 
in this design. The students are especially encour-
aged to write classes that implement Tetris quickly 
rather than just writing classes that purely implement 
Tetris. This assignment makes a nice exercise in OOP 
decomposition—dividing the rather large Tetris prob-
lem into several nontrivial classes that cooperate to 
solve the whole thing.

3.5 Project assignment 4: Building up a Sokoban 
game program

In this 4th practical exercise, students will develop a 
C++ program to create a simple version of Sokoban 
game that is designed to run in a Win32 console using 
text characters, which is an interactive computer 
game developed in the early 1980s, while learning 
object-oriented software programs. Students will 
apply design process to identify objects agents and 
interactions operations. Throughout this assignment, 
students not only will be introduced to basic compu-
tational thinking, including basic object interaction, 
stacks, creating object instances, rule based pro-
gramming, and message sending, but also will have 
the opportunities to practice the object-oriented pro-
gramming skills and theories to work on something 
that is of interest to them, while also reinforcing what 
they have learned; thus, the students can learn how 
to solve the programming problems using essential 
OOP skills. Accompanying with the course lectures 
on the basics of object-orientation and universal 
Modeling Language (uML) class diagrams, students 
are required to make an abstraction of the problems in 
order to stretch the class diagrams before they make 
the implementation of the application. Indeed, the 
first part of the practical exercise is focused on exer-
cises with methods. In the second part of the exercise, 
students will not only implement the Sokoban game 

by relying on classes and objects but also implement 
some exception handling classes in their built-up 
classes to provide error message reporting and han-
dling functions.

3.6 Project assignment 5: Implementing a Pacman 
game programming

In this assignment, the students will develop a C++ 
implementation of the famous interactive game 
Pacman. The goal of this assignment set is for the 
programming learners to become familiarized with 
(I) applying existing knowledge to generate new 
products, (II) planning and managing activities to 
develop a solution or complete a project, (III) using 
multiple processes and diverse perspectives to 
explore alternative solutions., (IV) troubleshooting 
systems and applications, and (V) writing proper 
technical reports. Students will be implementing a 
final programming project to demonstrate all of the 
programming and computer science skills they have 
mastered throughout the course. This is a chance to 
work on something that is really challenging to stu-
dents, because it is difficult for students to implement 
Dijkstra’s algorithm and the AI for ghosts. This part 
is designed for students to have fun with the project 
while experimenting with the different features of the 
C++ language.

4 RESuLTS AnD DISCuSSIOn

Project-based learning is an educational methodology 
that has considerable potential to transform teaching 
from a tedious and mundane practice of passive learning 
to one where students actively engage with the material, 
resulting in deeper learning and significantly other out-
comes [8, 9]. Having started from the Fall 2009 semester, 
the project-based curriculum for implementing a set of 
practical game applications by incorporating C++ pro-
gramming and OOP skills is introduced in this course 
as Zhongshan Polytechnic in China strives to incorpo-
rate experiential learning into a broader range of college 
programs. Evidently, the experience of the introduction 
of project-based learning to an introductory property 
course at Zhongshan Polytechnic has resulted in many 
positive outcomes for students and staff. For many stu-
dents, the appeal of this learning style comes from the 
authenticity of the experience. For teachers, additional 
benefits include enhanced professionalism and collab-
oration among colleagues, as well as opportunities to 
build relationships with students. To analyze the effec-
tiveness of a project-based approach in C++ program-
ming learning, we performed two surveys, respectively, 
in years 2009 and 2010 in Zhongshan Polytechnic. The 
mean values of the grades obtained by students who had 
enrolled in C++ course in 2009 and 2010 are shown in 
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Table 1. The grades are defined on a scale from 0 to 100 
with A between 90 and 100, B between 80 and 90, C 
between 70 and 80, D between 60 and 70, and F indicat-
ing failure to pass.

To evaluate the feasibility of project-based pro-
gramming learning methodology, course surveys 
were performed at the end of the fall semester from 
2009 to 2010, and average 50 students who enrolled 
in the course at fall each year completed the sur-
vey questionnaires. Table 2 presents the survey 
results from five primary questions. As illustrated 
in Table 2, around 90% of students who enrolled in 
the course found it quite useful to apply their under-
standing of the C++ to these projects for them. It is 
obvious that the project-based course structure pro-
vides the effectiveness of the teaching and learning. 
Due to the limitation of pages, two other courses, 
java Programming Language and C# Programming 
Language, that were taught using traditional ped-
agogy on the basis of textbooks were studied and 
evaluated by some other students, but have not yet 
been included in this article. However, we observe 
that the project-based approach has a primary 
advance than the conventional one in terms of the 
evaluation results. This offers an intuition that the 
project-based approach framework can enhance 
teaching and learning in terms of overall perfor-
mance among the program study [9].

5 COnCLuSIOn

In conclusion, project-based-learning is an effective 
method of learning in the programming curriculum. It 
encourages involvement of the students in the learning 
process and conveys important information on project 
management. Most importantly, students find projects 
pleasurable, motivating, and challenging because they 
play an active role in preparing the software project 
and in the entire implementing process. As can be seen 
from the discussion and results, the purposely well-de-
signed project-based curriculum and practical home-
made game applications demonstrate its efficiency and 
practicability for encouraging the students to master 
C++ and OOP skills on their own initiative and incor-
porating these techniques for developing authentic 
industrial applications while also reinforcing what they 
have learned in the course.
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grade rate 2009 2010 Average
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Table 2. Course improvement survey - results.

Survey questions Result

1.  The online judge problems are useful 
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2.  The project-based programming language 
learning approach is effective for  
students.
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Research and design of NVT plug-in module-based network security 
detection system
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ABSTRACT: Plug-in technology is widely used in network security detection. It has the advantages of being 
easy to upgrade and a high efficiency. NVT (Network Vulnerability Test) is a plug-in module focus in testing 
the loophole of a long-distance target. It is programmed by NASL script language, has a simple structure, and is 
easy to master. Based on the analysis of the structure of NVT, this article designed a security detection system 
to achieve the unified management of plug-in modules, which improved the present security detecting tools’ 
management of large amounts of testing plug-in modules.

KEYWORDS: NVT; Network Security; Security Detection System.

1 INTRODUCTION

According to the statistical data of December 2013, 
the number of Internet users in China’s reached 0.618 
billion. Overall, 93.1% enterprises and public institu-
tions in China use computers in work and 83.2% of 
the computers are connected to the Internet[1]. People 
use the Internet to enjoy the convenience associated 
with it, but simultaneously, people are suffering due to 
the influence of the vulnerability of the Internet. Any 
loophole in the network may become the entrance for 
the attack of the whole network. 

To ensure the security of the network environment, 
we have to perform security detection on the network. 
There are two kinds of security detection: One is 
host-based detection, and the other is network-based 
 detection. The host-based security detection tests 
long-distance targets by simulating attack. Compared 
with host-based security detection, this kind of detec-
tion does not set up any software on the target sys-
tem and will not leave any effect on it. This kind of 
detection always use the plug-in module technology 
to detect some special loopholes, so we just need to 
develop the newest plug-in module to update the sys-
tem. This makes the updating of the system easy and 
simple. So the network-based security detection is the 
trend of this field. The number of plug-in modules 
is an important index to measure security detection 
tools. But the management of thousands of testing 
plug-in modules is very hard for the administrator to 
manage. So aiming at solving this problem, this arti-
cle designed a security detection system to manage 
the plug-in modules by using database technology. 

2 RESEARCH AND ANALYSIS Of NVT

2.1 An overview of NVT

NVT is a set of free network testing plug-in mod-
ules offered by OpenVAS (Open Vulnerability 
Assessment System), and each plug-in module tests 
one or more known loopholes. Security detection 
services is the core of OpenVAS, and the OpenVAS 
system also has the modules of user management, 
task assignment, user interface, and so on[2]. This 
system can detect the security problems of local 
or long-distance systems, including the security 
of the system itself and application softwares. 
OpenVAS offers update for users everyday. Users 
can update systems online or download update 
package. The everyday update includes plug-in 
modules  developed by a commercial company or 
an  individual user.

NVT is programmed by NASL (Nessus Attack 
Scripting Language), which is a script language 
specialized in program plug-in module. The aim 
of this language is to program the testing plug-in 
module to some special loopholes quickly. NVT 
packages some common network testing operations 
such as structure IP data packages, as well as sends 
and receives IP packages. Users can program the 
general network testing plug-in module without the 
consideration of the details of different operating 
systems.

NVT has the following advantages[3]:

1      It sends messages to the target host only and does 
not have an impact on other hosts;

2   Ram occupancy rate is extremely low;
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3   Testing plug-in modules are highly efficient in 
detection;

4   NVT is highly portable and easy to share. 

2.2 Structure of NVT

2.2.1 Constitution of NVT file
A full NVT is constitutive of three kinds of files:

1   *.inc file. It can be regarded as the head file in C 
language and packaged the common functions. 
Users just have to include the needed inc file to 
use these functions when programming NVT.

2   *.nasl file. Source code for testing plug-in modules.
3   *.asc file. Verification file. It is used to check 

whether the testing plug-in modules are modified 
in case of attacking by plug-in modules. Every 
.nasl file has a corresponding .asc file.

Testing plug-in modules comprise two parts: The first 
part is the register part, and the second part is the testing 
part. Their details are shown in figure 1 as follows:

2.2.2 NVT register part
The NVT register part is the description of some infor-
mation of the testing plug-in modules. Its format is 
relatively unchangeable, because it mainly comprises a 
series of register functions as shown in Table 1.

Every NVT must contain a CVSS base and a 
CVSS base vector. CVSS base ranks from 0 to 10, 
and CVSS base increases by the danger level of the 
loophole.

CVSS (Common Vulnerability Scoring System) 
is a loophole assessment system developed by US 
National Infrastructure Committee and maintained 
by fIRST (forum of Incident Response and Security 

Teams). CVSS is an open system that every company 
and people can use for free. They can use it to assess 
the known loopholes. Users can know the danger of 
the loophole by the points given by CVSS and then 
fix priory for different loopholes. 

CVSS comprises 3 Metric groups[4]: base group, 
temporary group, and environment group. Each 
group can assess a special attribute of loopholes. 
Temporary group and environment group are optional 
during the assess process. It means that users can 
choose a different group plan according to their needs 
to assess loopholes[5]. The assess process is as shown 
in figure 2.

According to Metric groups, users can get a CVSS 
base and a CVSS vector. The CVSS base can be cal-
culated from the CVSS base computational formula.

The CVSS base group explains the basic infor-
mation of loopholes. Its emphasis is a specialty of 
 loopholes that loopholes do not change with time. The 

Table 1. functions of NVT register part.

function name Description

script_id The unique id of testing plug-in module
script_oid Similar to script_id. There are two 

numbering ways in NVT
script_name Name of plug-in module

script_version Version of plug-in module

script_copyright Copyright of plug-in module

script_summary Summary of plug-in module

script_description Description to loophole in plug-in 
module

script_tag Name and content in descriptions, 
such as cvss_base_vector

script_xref Links cited by description information

script_cve_id CVE id of testing loophole in plug-in 
module

script_bugtraq_id BUGTRAQ id of testing loophole in 
plug-in module

script_category Category of testing plug-in module

script_family family of testing plug-in module

script_require_
ports

Ports of testing plug-in module

script_
dependencies

Name of other plug-in modules that the 
testing plug-in modules depend on.

NVT is programmed by NASL (Nessus Attack 
Scripting Language), which is a script language 
specialized in program plug-in module. The aim of 
this language is to program the testing plug-in 
module to some special loopholes quickly. NVT 
packages some common network testing operations 
such as structure IP data packages, as well as sends 
and receives IP packages. Users can program the 
general network testing plug-in module without the 
consideration of the details of different operating 
systems. 
NVT has the following advantages[3]: 
(1) It sends messages to the target host only and 
does not have an impact on other hosts; 
(2) Ram occupancy rate is extremely low; 
(3) Testing plug-in modules are highly efficient in 
detection; 
(4) NVT is highly portable and easy to share.  

2.2  Structure of NVT 

2.2.1 Constitution of NVT file 
A full NVT is constitutive of three kinds of files: 

1) *.inc file. It can be regarded as the        
head file in C language and packaged the common 
functions. Users just have to include the needed inc 
file to use these functions when programming NVT. 

2) *.nasl file. Source code for testing plug-in 
modules. 

3) *.asc file. Verification file. It is used to 
check whether the testing plug-in modules are 
modified in case of attacking by plug-in modules. 
Every .nasl file has a corresponding .asc file. 

Testing plug-in modules comprise two parts: 
The first part is the register part, and the second part 
is the testing part. Their details are shown in figure 1 
as follows: 

 
Figure 1  NVT Structure 
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Every NVT must contain a CVSS base and a 

CVSS base vector. CVSS base ranks from 0 to 10, 
and CVSS base increases by the danger level of the 
loophole. 

CVSS (Common Vulnerability Scoring 
System) is a loophole assessment system developed 
by US National Infrastructure Committee and 
maintained by FIRST (Forum of Incident Response 
and Security Teams). CVSS is an open system that 
every company and people can use for free. They 
can use it to assess the known loopholes. Users can 
know the danger of the loophole by the points given 
by CVSS and then fix priory for different loopholes.  

CVSS comprises 3 Metric groups[4]: base 
group, temporary group, and environment group. 
Each   group can assess a special attribute of 
loopholes. Temporary group and environment group 
are optional during the assess process. It means that 
users can choose a different group plan according to 
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base group contains six elements (as table 2 shows): 
Access Vector, Access Complexity, Authentication, 
Confidentiality Impact, Integrity Impact, and Avail-
ability Impact.

CVSS base computational formula[6]:

= +
−

Score IMPACT

EXPLOITABILITY

f IMPACT

Base (((0.6 * )

(0.4 * ) 1.5)

* ( ))

 (1)

= − − − −IMPACT C I A10.41* (1 (1 )* (1 * (1 ))  (2)

20* * *EXPLOITABILITY AV AC Au=  (3)

if Impact=0 f(impact)= 0 else f(impact)= 1.176
CVSS vector of loophole tibco spotfire is:
AV:N/AC:L/Au:N/C:P/I:P/A:P
CVSS base point can be calculated as 5.1.

2.2.3 NVT testing part
Testing part comprises a specific code. This part is 
relatively flexible that only ask the code fits the gram-
mar. NVT is an important part that mainly detects 
targets by simulating attack. NVT provides a vari-
ety of functions for users, such as character string 
manipulate function, structure message function, 
and network function, which help users’ programs be 

convenient and fast[7]. In addition, if required, users 
can customize their own functions.

2.3 NVT classification

Till December 2013, NVT provides 33220 testing 
plug-in modules. They are managed by loophole 
level, self-risk level, and testing type according to 
their register information.

2.3.1 Risk-level classification
According to the corresponding loophole’s risk level, 
we can classify NVT into None, Low, Medium, High, 
and Critical as table 3 shows:

2.3.2 Testing intension classification
This way of classification is shown as “script_cate-
gory” in the NVT register part. The use of the clas-
sification type is to ensure NVT can run well when 
numerous scripts run simultaneously. This can ensure 
NVT runs as the before-hand strategy and that low-
risk plug-in modules runs first. Testing intension clas-
sification is shown in table 4.

In practice, this method of classification shows the 
risk of the plug-in module itself so that testers can 
control the testing intension easily. 

2.3.3 Testing-type classification
This type of classification is shown as “script_family” 
in NVT register part. It can be divided into 52 parts. 
This type of classification can tell the user the testing 
type of script so that the user can choose the script 
conveniently. Testing-type classification is shown in 
table 5.

Table 2. CVSS base group elements.

Name Short cut Value Branch value

Access Vector AV L/A/N 
(Local/
Adjacent/
Network)

0.395/0.646/ 
1.000

Access 
Complexity

AC H/M/L 
(High/
Middle/
Low)

0.350/0.61/ 
0.710

Authentication Au M/S/N 
(Multiple/
Single/
None)

0.450/0.56/ 
0.704

Confidentiality 
Impact

C N/P/C 
(None/
Partly/
Completely)

0/0.275/ 
0.660

Integrity Impact I N/P/C 
(None/
Partly/
Completely)

0/0.275/ 
0.660

Availability 
Impact

A N/P/C 
(None/
Partly/
Completely)

0/0.275/ 
0.660

Table 3. Risk level.

Risk 
level Description

Plug-in 
modules 
Number

CVSS 
Point

None Providing limited 
information of host-
like starting-up state

1499 0.0

Low Providing server 
information that may 
cause attack-like 
anonymous log-in

209 1.0–2.0

Medium High-risk loopholes 
in hosts such as DoS 
loophole

9236 2.1–5.0

High Unauthorized access 
by local users

13634 5.1–8.0

Critical Critical risk loopholes 
in hosts such as buffer 
overflow loophole

8642 8.1–10.0
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3 DESIGN Of SYSTEM MODEL

3.1 Design principles

1   High level of system security. As a network detec-
tion tool, system security must be guaranteed.

2   Wide range of application. Administrators and 
users should not be limited by the system so that 
they can work in any authorized host. 

3   Unified management. Administrator can manage 
user limits of authority and testing modules in a 
unified way.

4   Diverse distribution of detector. With the more and 
more complicated and larger and larger network 
nowadays, the detector should be configured as 
dispersed and concurrent to release task burden on 
one detector.

5   With visible detecting results. Detection report 
can be generated by detecting results.

3.2 Overall structure

This system comprises five modules. They are remote 
control module, administrator module, user module, 
detecting module, and database module. 

This system use a combination of C/S and B/S to 
the construct system. The server uses the Linux system 
to ensure security and stabilization, because the Linux 
system is proved to be a secure and stable system. 

3.3 Design of each module

3.3.1 Database module
Database module is the key part of the background of 
the system. This module provides a powerful support 

Table 4. Hazard rating.

Hazard rating Description

Plug-in 
module 
number

ACT_ATTACK Intrusive loophole 
testing module. No harm 
to system.

1661

ACT_GATHER_
INfO

Information collective 
testing module. No harm 
to system.

30868

ACT_DENIAL This type of script 
suspends long-distance 
service.

285

ACT_
DESTRUCTIVE_
ATTACK

It may affect target 
system such as user 
account lock.

46

ACT_SCANNER Scanner modules. No 
harm to system.

15

ACT_MIXED_
ATTACK

It may cause some 
damage to system such 
as buffer overflow.

114

ACT_fLOOD It may have some 
potential impact on the 
network.

4

ACT_END Storage of relevant 
information after testing. 
No harm to system.

18

ACT_SETTINGS Modules of system 
settings. May remote log 
in hosts

16

ACT_KILL_HOST This kind of script  
may cause system 
breakdown.

17

ACT_INIT Initiation of testing. 
May reveal information 
of hosts such as system 
type.

176

Table 5. Testing-type classification.

Testing type
Module 
number Testing type

Module 
number

AIX Local 
Security Checks

1 CentOS Local 
Security Checks

2006

fedora Local 
Security Checks

7025 Debian Local 
Security Checks

2848

Windows Microsoft 
Bulletins

89 freeBSD Local 
Security Checks

1994

HP-UX Local 
Security Checks

242 Gentoo Local 
Security Checks

1728

Mac OS X Local 
Security Checks

66 Mandrake Local 
Security Checks

2092

Slackware Local 
Security Checks

534 Red Hat Local 
Security Checks

1356

VMware Local 
Security Checks

29 Ubuntu Local 
Security Checks

1812

SuSE Local 
Security Checks

1444 Solaris Local 
Security Checks

898

IT-Grundschutz 101 IT-Grundschutz-10 2
IT-Grundschutz-12 85 IT-Grundschutz-11 18
Malware 41 Netware 8
Nmap NSE net 176 Nmap NSE 154
Brute force attacks 8 Buffer overflow 488
CISCO 10 Compliance 4
Credentials 2 Databases 104
Denial of Service 862 Default Accounts 60
finger abuses 6 firewalls 20
General 1948 fTP 167
Port scanners 15 Product detection 258
RPC 10 Remote file 

access
61

Service detection 616 Settings 12
SNMP 5 SMTP problems 46
Useless services 13 Policy 8
Web Servers 236 Windows 136
Privilege 
escalation

49 Peer-To-Peer file 
Sharing

21

Gain a shell 
remotely

614 Web application 
abuses

2692
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for the security detection system. Database module 
contains four databases. They are user information 
database, plug-in module database, loophole module, 
and detect result database.

User information database is used to store user 
information, including user name, user password, 
limits of authority, register time, life span, and task id. 

Plug-in module database is used to store plug-in 
modules and their information, which include testing 
plug-in module id, name, version number, CVSS base 
point, CVSS base vector, and so on. 

Loophole database is used to store detailed infor-
mation of loopholes such as flag number, loophole 
name, publication time, impact production, repair 
strategy, and several ids. 

Detect result database is used to store user task id, 
detector id, and detector result. 

3.3.2 Remote control module
Remote control module provides interfaces for client 
and browser, and it provides graphic user interface for 
administrator and user. Administrator and user can 
use the system on hosts with client or use the system 
on hosts without client by using a browser. This ena-
bles a wider use range of the system. The administra-
tor can ensure the use of authorization by modifying 
the use of authorization value in the database. 

3.3.3 Administrator module
Administrator module is the neural center of the 
whole security detection system. A system can have 
two administrator modules. One is meant for running 
in the system, and another is meant for backup to 
ensure the system can work well in emergency cases. 
Administrator module only can be used by adminis-
trators. Its main function is shown as follows:

1      User management. Manage user name, password, 
user limitation and verify new register user infor-
mation. All user information is stored in the user 
information database.

2   Plug-in module verification. Verify plug-in modules 
developed by users. If these plug-in modules fit 
NVT structure and requests well, they will be added 
into plug-in modules library for other users’ use. 

3   Database update. Update plug-in module library 
and loophole library at regular intervals to ensure 
the synchronization between system and the new-
est NVT. 

3.3.4 User module
User module is a module for users. It provides 
responses for user command. It also has a backup 
similar to the administrator module t advance system 
availability. Its main function is

1      User verification. Verify user identity by user infor-
mation library. Check up user name and password 
when logging in to ensure user identity legality. 
Provide access for new user registration and pass it 
on to the administrator module for checking. New 
user information will be stored in user information 
library if the new user passes the verification.

2   Plug-in module report. Upload user plug-in mod-
ule to the management center at regular time inter-
vals and check by administrator.

3   Detector configuration. According to user’s detec-
tion task, configure detector. 

4   Report generation. Generate reports from all 
detectors based on the detection result library.

3.3.5 Detector module
Detector module is controlled by administrator mod-
ule and user module. This module executes user detec-
tor tasks. At least one detector is distributed in the 
LAN, and every detector can run more than one detect 
engines. The detector includes the no plug-in module 
when it is first used. Then, the detector will download 
and store appropriate plug-in modules after accept-
ing tasks to decrease impact on network. The detec-
tor will examine plug-in modules before every task. 
If there are new versions of local plug-in modules or 
plug-in modules not in the detector but task needs, the 
detector will update and download the plug-in mod-
ules required. When task is accomplished, user task 
id, detector id, and detection results will be stored in 
the detection result library. Detection result is shown 
by detecting the plug-in module to tell users whether 
there are loopholes to this plug-in module. If there are 
no loopholes, the detection result is “0.”

4 CONCLUSION 

Network security detection is developed from tech-
nical hacker attack. It is a new research field. The 
network security detection model put forward by this 
article aims at solving a problem where there is diffi-
culty in overall plug-in module updating and manage-
ment. This system is still not perfect, and its security 
should be improved. Detector execution and manage-
ment should be researched more in the future.
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ABsTRACT: This article analyzed the influencing effect of sns users’ cognitive factors and experiential 
factors on their continuance intention to use sns based on the expectation-confirmation model, social 
presence, and the flow theory. Empirical survey data were analyzed with structural equation modeling. The 
results show that the expectation-confirmation model can explain sns users’ continuance intention effectively; 
social presence and flow experience have significant indirect effects on sns users’ continuance intention.

KEYWORDs: social networking sites (sns); The expectation-confirmation model; social presence; Flow 
experience; Continuance intention.

1 InTRODuCTIOn

With the arrival of the Web 2.0 era, social networking 
sites (sns) are experiencing rapid development 
around the world. For example, the number of 
sns users in China reached 278 million in January 
2014, accounting for 45 percent of the total amount 
of Internet users (CnnIC 2014). However, build-
ing sns users’ loyalty and retaining consumers are 
becoming more difficult due to intense competition 
among snss, and more and more new social media 
also grab some sns users. Thus, realizing user reten-
tion is of great importance to sns providers, because 
the eventual success of sns depends on continuance 
usage rather than on first-time use. 

Previous research has found the expectation-con-
firmation model (ECM) (Bhattacherjee 2001a) to be 
a robust model for continued IT adoption. Therefore, 
some researchers have employed ECM to examine 
the factors affecting sns user loyalty (Chang & Zhu 
2012, Kang et al. 2009). These studies focused on 
cognitive factors such as perceived usefulness, per-
ceived ease of use, perceived enjoyment, and confir-
mation. However, an sns user’s continuance inten-
tion will also be affected by their experience, such as 
flow (Chang & Zhu 2012, Zhou et al. 2010). Thus, 
a theoretical model integrating the ECM and users’ 
sense of social presence and flow experience is devel-
oped here in an effort to understand the key factors of 
sns continuance intention determinants. The results 
of this work are expected to give both practitioners 
and academics an increased understanding of sns 
users’ continuance intention, which can then be used 
as a guideline to develop better sns.

2 THEORETICAL BACKgROunD AnD 
HYPOTHEsIs

2.1 ECM and SNS users’ continuance

The ECM was first proposed by Bhattacherjee 
(2001a) to study users’ continued usage behavior of 
Is products/services. As Figure 1 shows, the ECM 
posits that continuance intention is a function of 
satisfaction and perceived usefulness of continued 
Is use, and user satisfaction is affected by two major 
determinants: the extent of a user’s confirmation of 
expectations and post-usage perceived usefulness. 
Moreover, confirmation has an impact on perceived 
usefulness. 

Till date, the ECM has been widely used to explore 
post-adoption behavior in various web-based ser-
vice contexts, such as online banking (Bhattacherjee 
2001b), online learning (Limayem & Cheung 2008), 
online shopping (Lee & Kwon 2011), blog (shiau 
et al. 2011), social networking services (Kang et al. 
2009), mobile Internet (Thong et al. 2006), and 
mobile data service (Kim 2010).

In general, these types of research have found 
ECM to be a robust model for continued IT adoption. 

Figure 1. Expectation-confirmation model.
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However, almost all research models in these stud-
ies were proposed by adding new constructs to ECM 
(Lee & Kwon 2011, Limayem & Cheung 2008, Kang 
et al. 2009, Thong et al. 2006) or combining the ECM 
and another theory or model (Chang & Zhu 2012, 
Kim 2010), because the ECM employs only three 
variables (satisfaction, perceived usefulness, and con-
firmation) to explain behavioral intention. Thus, an 
extended ECM model was developed by integrating 
social presence and flow experience of sns users in 
this article so as to enhance the explanatory power 
of the model. In view of the effectiveness of ECM to 
explore post-adoption behavior in web-based service 
contexts, the following hypotheses about sns users’ 
continued usage behavior were proposed directly:

H1: sns users’ confirmation of expectation will 
positively affect their perceived usefulness.

H2: sns users’ confirmation of expectation will 
positively affect their satisfaction.

H3: sns users’ perceived usefulness will posi-
tively affect their satisfaction.

H4: sns users’ perceived usefulness will posi-
tively affect their continuance intention.

H5: sns users’ satisfaction will positively affect 
their continuance intention.

2.2 Flow experience and SNS users’ continuance

Flow is a concept originally introduced by 
Csikszentmihalyi (1975). He defined it as ‘‘the  holistic 
experience that people feel when they act with total 
involvement,’’ characterized by concentration on the 
task at hand; a merging of action and awareness; a 
loss of self-consciousness; and a distorted sense of 
time. This concept has been extensively applied in 
studies in a broad range of contexts, such as online 
shopping (Koufaris 2002), online gaming (Choi & 
Kim 2004), and online learning (Lee 2010). 

As an autotelic experience, flow is an important 
intrinsic motivation for performing an activity. If an 
individual ‘‘feels good’’ about an activity, it is intrinsi-
cally motivating, and he/she is more likely to engage 
in it. Previous studies have provided enough evidence 
to the effect of flow on Is users’ perceived usefulness, 
satisfaction, and continuance intention. For example, 
shiau et al. (2011) found that flow experience has a 
significant effect on blog users’ satisfaction and contin-
ued usage intention. Zhou & Lu (2011) confirmed that 
flow experience affects mobile instant messaging users’ 
loyalty via perceived usefulness and satisfaction. When 
people use sns, there is potential for them to experi-
ence flow, as sns not only supports users in perform-
ing social interaction and information exchange but 
also provides entertainment functions, all of which may 
result in the users’ experience of enjoyment and concen-
tration on the usage of sns. Chang & Zhu (2012) have 

found that sns users’ flow experience influences con-
tinuance intention both directly and indirectly by affect-
ing satisfaction. Zhou et al. (2011) also indicated that 
flow experience is the strongest direct determinant of 
mobile sns users’ loyalty. Thus, we hypothesize that

H6: sns users’ flow experience will positively 
affect their perceived usefulness.

H7: sns users’ flow experience will positively 
affect their satisfaction.

H8: sns users’ flow experience will positively 
affect their continuance intention.

2.3 Social presence and SNS users’ continuance

short et al. (1976) proposed social presence first and 
defined it as “the degree of salience of the other per-
son in the interaction.” Thereafter, social presence was 
also defined as the sense of “being with others” (Heeter 
1992), and the “level of awareness of the co-presence of 
another human, being or intelligence” (Biocca & Harms 
2002). In general, the sense of social presence reflects 
the extent to which the system design reduces the social 
distance associated with computer-mediated communi-
cation and significant support exists for the value of this 
construct in studying online experience. so far, social 
presence has been studied in various online contexts, 
such as online shopping (Animesh et al. 2011, shen & 
Khalifa 2012, Ogonowski et al. 2014), online learning 
(Zhan & Mei 2013), and online communication (Lin et 
al. 2014). Previous studies found that social presence 
affects web users’ cognitive factors (e.g. perceived use-
fulness), affective factors (e.g. enjoyment, pleasure), 
attitudinal factors (satisfaction), and behavioral inten-
tion. For instance, Ogonowski et al. (2014) examined 
the effect of social presence in the B2C context on initial 
trust formation via perceived usefulness and enjoyment. 
shen & Khalifa (2012) verified the positive influence 
of social presence on pleasure and arousal. Animesh 
et al. (2011) proved the impacts of social presence on 
3D virtual world users’ flow and intention to purchase 
virtual products. According to the media richness the-
ory, sns is a kind of social media with high richness 
due to its affordance of transferring rich social cues via 
text, picture, video, and so on, which easily facilitates 
sns users’ experience social presence. Lin et al. (2014) 
recently found that social presence was a strong deter-
minant of user satisfaction and sense of belonging, and 
it positively influenced continuance intention of sns. 
Hence, we propose that

H9: sns users’ sense of social presence will posi-
tively affect their perceived usefulness.

H10: sns users’ sense of social presence will pos-
itively affect their satisfaction.

H11: sns users’ sense of social presence will pos-
itively affect their flow experience.
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Based on these analyses, the research model was 
developed as indicated in Figure 2.

3 REsEARCH METHODOLOgY

3.1 Measurement

The research model includes six factors. Each factor 
was measured with multiple items. All items were 
adapted from extant literature to improve content valid-
ity. The items of confirmation, perceived usefulness, 
satisfaction, and continuance intention were adapted 
from Zhou & Lu (2011). The items of social presence 
were adapted from Animesh et al. (2011) and shen 
& Khalifa (2012). The items of flow were adapted 
from Chang & Zhu (2012) and Zhou et al. (2011). All 
items used five-point Likert scales anchored between 
‘‘strongly disagree’’ and ‘‘strongly agree.’’

3.2 Data collection

In China, 40.5 percent of sns users are between 20 
and 29 years old, and 57.4 percent of them have an 
education at or above the college level (CnnIC 2014). 
Therefore, the empirical study used undergraduate 
students as subjects. First, we chose 20 undergraduate 
students majoring in business administration and reg-
istered users of sns as the seed investigators based 
on the principle of convenience sampling. second, 
these seed investigators sent the e-Questionnaire 
of this study to their best sns friends who must be 
college students. One week later, the seed investiga-
tors handed in the e-Questionnaires returned by their 
friends. The final effective sample size is 242. The 
sample consisted of 50.4% male and 49.6% female 
participants between the ages of 17 and 24.

4 DATA AnALYsIs AnD REsuLTs

4.1 Measurement reliability and validity

To validate the measurement model, reliability and 
validity analyses were performed by using sPss 18.0 
and AMOs 7.0. Construct reliability was assessed by 
using Cronbach’s alpha value. nunnally (1978) rec-
ommends that the Cronbach’s alpha of a scale should 
be greater than 0.7 for items to be used together as a 
construct. As shown in Table 1, all constructs are in the 

acceptable range, achieving acceptable internal con-
sistency. For the convergent validity, all factors should 
have an average variance extracted (AVE) higher than 
0.50 and a composite reliability (CR) higher than 0.70 
(Fornell & Larcker 1981). As Table 1 shows, all AVE 
and CR values of the items are acceptable. 

According to Fornell & Larcker (1981), discrimi-
nant validity is achieved if the squared root of the AVE 
for each construct exceeds the correlation between that 
and any other constructs. As shown in Table 2, all the 
square roots of the AVE scores were higher than the 
correlations among the constructs, and they demon-
strate adequate discriminant validity of all constructs.

4.2 Structural model and hypothesis testing

The hypotheses were tested by using the maximum 
likelihood estimation technique by using AMOs 7.0. 
The sEM results show that χ2/df (2.849), gFI (0.946), 
CFI (0.914), and RMR (0.037) exceeded the cutoff val-
ues, whereas AgFI (0.850), nFI (0.879), and RMsEA 
(0.112) did not meet the recommended threshold cri-
teria proposed by Bagozzi et al. (1991). In sum, the 
fit indices to the structural model were dissatisfactory. 
so it is necessary to modify the initial research model. 
According to the modification indices of AMOs, we 
found that the model fit will be better by adding the 
paths between social presence and confirmation and 

Figure 2. Research model.

Table 1. AVE, CR, and Cronbach’s alpha value.

Construct AVE CR Alpha

social presence(sP) 0.666 0.889 0.833
Flow experience(FLOW) 0.684 0.897 0.845

Confirmation(COn) 0.726 0.888 0.810

Perceived usefulness(Pu) 0.791 0.919 0.868

satisfaction(sAT) 0.770 0.909 0.849

Continuance intention(CI) 0.690 0.870 0.774

Table 2. Discriminant validity.

Construct sP FLOPu COn Pu sAT CI

sP 0.816
FLOW 0.431 0.827
COn 0.313 0.285 0.852
Pu 0.395 0.366 0.458 0.889
sAT 0.421 0.472 0.603 0.620 0.877
CI 0.304 0.366 0.333 0.457 0.518 0.830

Note: Bolded diagonal elements are the square root of  
AVE for each construct; off-diagonal elements are the cor-
relations between constructs.
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between flow experience and confirmation. Considering 
social presence and flow are experiences during the 
sns usage, and confirmation is ex post-evaluation, 
it  is  reasonable  to assume there  is a positive relation-
ship between social presence (flow) and confirmation. 
Consequently, we added two new hypotheses:

H12: sns users’ social presence will positively 
affect their confirmation of expectation.

H13: sns users’ flow experience will positively 
affect their confirmation of expectation.

Test the modified structural model and the results 
show χ2/df (0.480), gFI (0.999), AgFI (0.986), nFI 
(0.998), CFI (1.000), RMR (0.006), and RMsEA 
(0.013). Because all of the fit indices meet Bagozzi 
et al. (1991)’s recommended threshold criteria, the 
modified structural model is good. Furthermore, as 
shown in Table 3, all hypotheses are supported, with 
the exception of two (H8, H12). In conclusion, sns 
users’ social presence and flow experience have a 
positive effect on confirmation and perceived useful-
ness, which further influence satisfaction and finally 
affect continuance intention. Moreover, sns users’ 
perceived usefulness has a direct impact on contin-
uance intention, but the effect of flow experience on 
continuance intention is insignificant.

5 DIsCussIOn AnD COnCLusIOn

The results of this study provide support for the effec-
tiveness of ECM to explain users’ continued intention 
to use sns. satisfaction and perceived usefulness 

are verified to be good predictors of sns users’ con-
tinuance intention. Accordingly, sns operators are 
suggested to take steps to increase users’ satisfaction 
and perceived usefulness. For example, sns should 
increase the stock  of useful information by offer-
ing rewards to users who generate high-quality infor-
mation, which is helpful to users’ perception of use-
fulness of sns. In addition, sns operators should 
enhance entertainment functions of sns to provide 
more hedonic values to users, which will be able to 
contribute to users’ satisfaction.

As previous studies have shown (Zhou & Lu 
2011), sns users’ flow experience has an indirect 
influence on continuance intention via satisfaction 
and perceived usefulness. Thus, sns should try their 
best to create  the conditions for users to experience 
flow. some studies have found that interface usability 
(Pace 2004), design attraction (skadberg & Kimmel 
2004), interactivity (Animesh et al. 2011), and sys-
tem quality (Zhou et al. 2011) of Is significantly 
affect flow experience, so sns operators can take 
the following measures to give users opportunities 
to experience flow: (1) strengthening the  aesthetic 
design and optimizing the layout of the website to 
improve the interface usability and design attraction 
of sns information system; (2) Enhancing the level 
of customization, speeding up response to users’ 
request, and innovating interaction tools to improve 
interactivity and the overall quality of sns informa-
tion system.

surprisingly, the effect of social presence on sns 
users’ confirmation is not significant. The possible 
reason is that sns is a kind of social media with 
high richness, and sns users experience the sense of 
social presence very easily, resulting in social pres-
ence not affecting sns users’ confirmation signifi-
cantly. But in consideration of social presence, it has 
a significantly positive effect on perceived useful-
ness, flow, and satisfaction. sns need to take appro-
priate action to enhance sns users’ social presence, 
such as 3D virtual reality technology.

In conclusion, the purpose of this study was to 
apply the integration of ECM and users’ flow experi-
ence and social presence to the study of continuance 
intention toward sns in China, and the results of this 
study provide support for the research model and for 
most hypotheses. 

However, this study is not without limitations. 
First, we conducted this research in China, where sns 
is developing rapidly but is still in its infancy. Thus, 
our results need to be generalized to other countries 
that have a more fully developed sns sector. second, 
we selected university students as our sample, and the 
results need to be interpreted with caution. Although 
they represent a major group of sns users in China, 

Table 3. Results of hypotheses testing.

Hypothesis Path Path coefficient supported

H1 COnàPu 0.356*** YEs

H2 COnàsAT 0.361*** YEs

H3 PuàsAT 0.401*** YEs

H4 PuàCI 0.196** YEs

H5 sATàCI 0.393*** YEs

H6 FLOWàPu 0.251** YEs

H7 FLOWàsAT 0.178** YEs

H8 FLOWàCI 0.032 nO

H9 sPàPu 0.267*** YEs

H10 sPàsAT 0.164** YEs

H11 sPàFLOW 0.365*** YEs

H12 sPàCOn 0.076 nO

H13 FLOWàCOn 0.205** YEs

Note: **p<0.01, ***p<0.001.
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future research needs to generalize our results to other 
samples, such as working professionals.
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ABSTRACT: A new model of games endowed with both a coalition structure and a precedence relation 
on the set of a priori unions is considered, which is called games with coalition structures under precedence 
constraints. The Axiomatization of Owen value for this kind of games, which will be called restricted Owen 
value, is studied. The uniqueness of the restricted Owen value is proved using efficiency, symmetry within a 
priori unions, hierarchical strength across a priori unions applying to unanimity games, null player property, 
and linearity. 

KEYWORDS: Cooperative game; Coalition structure; Owen value; Precedence constraint.

1 INTRODUCTION

“Coalition structure” is defined as a partition of the 
individual set into pairwise disjoint coalitions called 
“a priori unions.” An a priori union can be seen as a 
social group where it is easier for a particular player 
to cooperate with players in his or her own group 
than to cooperate with players from other groups. An 
important reference is Aumann and Dréze[1]. Later on, 
Owen[2] introduced and characterized coalition value, 
also called Owen value, as an extension of the Shapley 
value for games with coalition structures. The Owen 
value has been widely studied in many literatures[3–6].

Coalition structures, however, do not adequately 
represent some bargaining situations, since it is 
assumed that a priori unions will cooperate with 
each other to obtain their worth. Due to different 
reasons, such as competition, politics, and econom-
ics, not all a priori unions agree or are able to coop-
erative with others. In many real situations, there 
is a priori information about the behavior of the a 
priori unions and only partial cooperation occurs. 
For example, when a priori unions are seen as polit-
ical parties, it means that some coalitions of parties 
are unlikely to occur. When a priori unions are seen 
as companies, it may happen that some coalitions 
formed by companies are infeasible; for some rea-
sons, it is impossible to cooperate among compet-
itive companies. These situations suggest that it is 
necessary to study models with restricted coopera-
tion among a priori unions.

Many models have been developed to confront 
the problem of feasible coalitions. The first model 
in which the feasible coalitions are defined by the 
connected subgraphs of a graph is introduced by 
Myerson[7]. Contributions on graph-restricted games 
include Owen[8], Borm et al.[9], and Hamiache[10]. In 
these models, the possibilities of coalition formation 
are determined by a communication graph between 
the players. Another type of model introduced by 
Gilles et al.[11] and van den Brink[12] is equivalent to 
a subclass of antimatroids. In their model, the pos-
sibilities of coalition formation are determined by 
the positions of the players in a so-called permission 
structure. Faigle and Kern[13] proposed another model 
for cooperative games under precedence constraints, 
which are defined by games on a lattice of feasible 
subsets. Bilbao and Ordónez[14] introduced a combi-
natorial structure called “augmenting system,” which 
is a generalization of the antimatroid structure and 
the system of connected subgraphs of a graph. Sun 
and Zhang[15] studied the problem of profit allocation 
by introducing a lattice structure based on the situa-
tion that all the coalitions are not feasible, and they 
proposed the Owen value for games with coalition 
structures under precedence constraints, which will 
be called “restricted Owen value” for simplicity.

In this article, an axiomatic characteristic for the 
restricted Owen value is offered using efficiency, 
symmetry within a priori unions, hierarchical strength 
across a priori unions applying to unanimity games, 
null player property, and linearity.

9781138027282_Chp_1004.indd   19 17/03/15   12:03 PM



20

2 PRELIMINARIES

We consider cooperative games with the set of play-
ers {1,2, , }N n= . A coalition is a subset of N, and 
the class of all coalitions of N is denoted by P (N ).  
Then, a cooperative game is defined by (N, v), in 
which N is the set of players and the characteristic 
function : ( )v P N →  satisfies that ( ) 0v ∅ = . For 
any ( )S P N∈ , ( )v S  represents an evaluation of the 
potential utility of any coalition. The set of all games 
with player set N is denoted by G N.

A coalition structure B  = {B1, B2,..., Bm} ∈ C N 

is a finite partition of N, that is,  1 B Ni
m

i ==  and 
B Bi j = ∅  for i j≠ . Bt  is called a priori unions. 

{1,2, , }M m=  is the index set of the a priori unions. 
The set of all coalition structures of N is denoted 

by C N. We write GC N = G N × C N.
Assume that the precedence relation on the set 

of a priori unions is the same as Faigle-Kern. Let M 
denote the set of feasible coalitions of players in M 
under precedence constraints in the model of Faigle-
Kern. Let N (M ) denote the set of feasible coalitions 
of players in N. 

A cooperative game on N (M ) that will be called 
a restricted game with coalition structures is defined 
as a characteristic function v : N (M ) ® R+ satis-
fying ( ) 0v ∅ = . For any S ∈N (M ), v (S ) represents 
an evaluation of the potential utility of any feasible 
coalitions, whereas non-feasible coalitions are totally 
ignored. The set of all games on N (M ) is denoted by 
G (M ) N. We write M( )CG G CM

N N N= ×G (M ) N × C N.

Definition 1 Let B( , , )N v CGM
N∈ , i Bt∈  (t M∈ ),  

the restricted Owen value of player i can be  
expressed by

B
R M

MM

Ow N v
K K t T B T

B

v B T i v B T

i
r

T B
i T

K t
t K t

t

t

k
k K

k
k K

t

( , , )
| ( ) | | ( ) \ ( { })) |

| ( ) |
| | !(| | | | 1)!

| | !

( { }) ( )

/{ }
( { })

R
R

 



  



∑∑= ⋅ − −

× −










⊆
∉

∈
∈

∈ ∈

+

 (1),

where ( { })t K t∈ +  indicates that t is maximal in 

{ }K t  and R (Æ) = 1 is understood to equal 1.

For any B( , , )N v CGM
N∈ , let : CGM

N nϕ → +,  

we will introduce five properties[15].

1      Efficiency. B( , , ) ( )N v v N
i N
∑ϕ =
∈

.

2   Symmetric within a priori unions. If 
 ( { }) ( { })v S i v S j=  for any ,i j Bt∈  (t M∈ ) and 

S ∈N (M )/{i, j}, then
ji (N, v, B  ) = jj (N, v, B  ).

3   Hierarchical strength across a priori unions 
applies to unanimity game. For any M,t q ∈ , 

MS N ( )∈ , if ,B B St q ⊆ , then 

B B( ) ( , , ) ( ) ( , , )h q N h t NM i
i B

S M i
i B

Ss

t

s

q

∑ ∑ϕ µ ϕ µ=
∈ ∈

.

where MS is the subset of M. MS denotes the union of 
the a priori unions that contain S, M: ( )NSµ → +

is a unanimity game defined for any M( )S N∈  by 

( )
1,
0, otherwise

T
S T

Sµ =
⊆





, M, ( )S T N∀ ∈

4   Null player property. For any i Bt∈ (t M∈ ), if 

player i is a null player, that is, ( { }) ( )v S i v S=
for any M( ) /{ }S N i∈ , then

B( , , ) 0N viϕ = .

5   Linearity. For any B( , , )1N v , B( , , )2N v  CGM
N∈ , 

,α β ∈ , define a game ( )( )1 2v v Sα β+ =  

( ) ( )1 2v S v Sα β+  for any M( )S N∈ ; then,

B B B( , , ) ( , , ) ( , , )1 2 1 2N v v N v N vi i iϕ α β αϕ βϕ+ = +

Property 1 The restricted Owen value Owr on CGM
N  

satisfies efficiency, symmetry within a priori unions, 
hierarchical strength across a priori unions applying to 
unanimity game, null player property, and linearity.

3 CHARACTERIZATION OF THE 
RESTRICTED OWEN vALUE

In order to characterize the restricted Owen value, 
we  will give a simple expression of the restricted 
Owen value for a unanimity game.

Proposition 1 Let Tµ be a unanimity game on the 
set of players M( )T N∈ . For any C C N∈  and i ∈ N,


B( , , )

( )

( )

0 otherwise

Ow N

h t

h l B T

i T

i
r

T

M

M
l M

t

T

T

T

∑µ =










∈












∈

Proof. For any M( )T N∈ , T ≠ ∅ , ( { }) ( ) ({ })S i S iT T Tµ µ µ− = 
( { }) ( ) ({ })S i S iT T Tµ µ µ− = ; for any i ∉ T and M( ) /{ }S N i∈ .  

Therefore, i is a null player. From null player prop-
erty, B( , , ) 0Ow Ni

r
Tµ = .
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For any i, j ∈ T, if i, j ∈ Bt, then by the property of 
“symmetry within a priori unions,” 

B B( , , ) ( , , )Ow N Ow Ni
r

T j
r

Tµ µ= .

If i ∈ Bt, j ∈ Bq(q ≠ t). Let us consider four cases.
Case 1 If Bt ⊆ T, Bq ⊆ T, then

B

B

( ) ( , , )

( ) ( , , )

h q Ow N

h t Ow N

M i
r

T
i B

M i
r

T
i B

T

t

T

q

∑

∑

µ

µ=
∈

∈

Case 2 If Bt ⊆ T, Bq ⊄ T, then Bq  T ⊆ T and



B

B

B

( ) ( , , )

( ) ( , , )

( ) ( , , )

h q Ow N

h t Ow N

h t Ow N

M i
r

T
i B
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i B T

M i
r

T
i B

T

t

T

q

T

q

∑

∑

∑

µ

µ

µ

=

=

∈

∈

∈

.

Similarly, we have
Case 3 If Bt ⊄ T, Bq ⊆ T, then

B

B

( ) ( , , )

( ) ( , , )

h q Ow N

h t Ow N

M i
r
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i B
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i B
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µ=
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∈

Case 4 If Bt ⊄ T, Bq ⊄ T, then

B

B
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h q Ow N
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i B
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T

q

∑

∑

µ
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Thus, for any i Bt∈
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∈
≠

∈
 (2)

By efficiency, we have

B( , , ) 1Ow Ni
p

T
i N
∑ µ =
∈

. (3)

Then, by Equations (2) and (3)
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( )

0 otherwise
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Any B( , , )N v CGM
N∈  can be expressed on a una-

nimity basis { Tµ |T∈N(M )}, that is, v = 
M( )

T T
T N

T

∑ α µ
∈

≠∅

.  

By linearity of v, we obtain the following corollary.

Corollary 1 Let B( , , )N v CGM
N∈ , then


B

M
( , , )

( )

( )

0 otherwise

( )
Ow N v

h t

h l B T

i T

i
r

T M

M
l M

t

T N
T

T

T

T

∑
∑

α

=










∈












∈

∈
≠∅

Theorem 2 An operator ψ  on CGM
N  satisfies effi-

ciency, symmetry within a priori unions, hierarchical 
strength across a priori unions applying to unanimity 
games, null player property, and linearity if and only 
it is the restricted Owen value.

Proof. By Proposition 1, the restricted Owen value 
satisfies all these properties. Now let us see whether 
it is the only solution that satisfies them.

Let ψ be a solution on CGM
N satisfies these axi-

oms. Any game can be presented on unanimity basis  

{ Tµ |T ∈ N(M ), T ≠ ∅}, i.e., v = 
M( )

T T
T N

T

∑ α µ
∈

≠∅

.

Assume that v =
1

T T
r

I

r r∑α µ
=

, where all 0Tr
α ≠ . 

We proceed with the remaining part of the proof by 
induction on this index I.

If I=0, then v is identically zero in all feasible coa-
litions. All players in game B( , , )N v CGM

N∈  are null 
players. Therefore, by null player property, for any  
i ∈N, i ∈Ct,

B( , , ) 0N viψ = ,

that is, B( , , )N viψ  coincides with the restricted 
Owen value if the index I is equal to 0.
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Now assume that B( , , )N viψ  is the restricted 
Owen value whenever the index of B( , , )N v  is at most 

I, and  consider some B( , , )N v CGM
N∈ with the index 

equal to I+1. Let


1

1

T Tr
r

I

=
=

+

and consider two cases.

Case 1. If i ∉T, consider the game 

w = T T
r i T

r r

r:
∑ α µ

∈n

.

Obviously, the index of w is at most I and, there-
fore, by induction hypothesis,

B B( , , ) ( , , )N w Ow N wi i
rψ = .

From the expression of v and w, v(S  {i})-
v(S)=w(S  {i})-w(S) for any S ∈N(M )/{i}, that is, 
player i has the same marginal contribution in game v 
and w, then by Equation (1)

B B( , , ) ( , , )Ow N v Ow N wi
r

i
r= .

Let v wσ = − , ( { })S iσ ( )Sσ−  = 0 for any 
M( ) /{ }S N i∈ , that is, player i is a null player in game 

σ , then by null player property and linearity of ψ , 

B B

B

B

( , , ) ( , , )

( , , )

( , , ) 0

N v N w

N v w

N

i i

i

i

ψ ψ
ψ
ψ σ

−
= −
= =

.

Thus for any i ∉Tand i ∈Bt

B B( , , ) ( , , )N v Ow N vi i
rψ = .

Case 2. If ,i j T∈ , then ,i j Tr∈  for any Tr  
(

1,2, , 1r I= + ). For any M( ) /{ , }S N i j∈ , Tr
µ  

(S  {i}) = Tr
µ (S  {j}).

a.  If i, j ∈Bt, by symmetry within a priori unions, 
we can obtain

B B( , , ) ( , , )N Ni T j Tr r
ψ µ ψ µ= .

b.  If i ∈Bt, j ∈Bq (t ≠ q), then by hierarchical strength 
across a priori unions applying to unanimity  
game,
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 (4)

By efficiency of B( , , )Ni Tr
ψ µ

B( , , ) 1Ni T
i N

r∑ψ µ =
∈

. (5)

By Equation (4), (5) and linearity
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which coincides with the restricted Owen value by 
Corollary 1.

4 CONCLUSIONS

In this article, the uniqueness of the restricted Owen 
value is proved using efficiency, symmetry within 
a priori unions, hierarchical strength across a pri-
ori unions applying to unanimity games, null player 
property, and linearity. 

We assumed that the set of a priori unions is ordered 
by some precedence relation that was introduced by 
Faigle and Kern. Many other models are developed 
to confront the problem of feasible coalitions, such 
as communication graph, permission structure, and 
augmenting system. It will be interesting to take into 
account the other structure formed by a priori unions 
and extend games with coalition structures to a more 
general class of games.
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A remote control system based on S3C2440
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ABSTRACT: This article expounds a kind of wireless remote control system structure based on ARM. The 
system uses the S3C2440 as the core control chip designing the sending and the receiving ends, as well as trans-
lating the collected analog signal into a sound signal that takes the robot as the control object. Then, we send the 
sound signal to the receiving ends through the mobile phone and convert them into the corresponding command 
to the controlled object[1]. The advantage of this design is that the sound signals emanated by the sending end 
can set themselves and they have great flexibility. The receiving end of the circuit is relatively simple and has a 
low cost, which is conducive to the use of mobile devices[2] [3].

KeYWoRdS: Remote control; S3C2440.

1 INTRodUCTIoN

Robots have been widely used in our daily work life. 
Some robots need to work in the area away from the 
operators because of the restrictions on the work envi-
ronment. As a result, the remote control of robots[4] 
becomes very important.

Currently, the main use of the remote control of 
robots is cable remote control or special radio equip-
ment. However, the length of the cable, the power of 
the equipment and the local environment, and the lim-
its of these factors have led to the signal not being 
transmitted over a long distance.[5] For the mobile 
communication network, it can be super remote con-
trol communication between the mobile base sta-
tions that are separated by thousands of kilometers. 
Currently, the remote control is based on dTMF[6] 
and a single chip[7]. dTMF is only used in the fixed-
line telephone system. due to a large range of robotic 
movement, the control signals cannot be effectively 
connected by a fixed-line telephone signal to the 
robot. Compared with the traditional single chip, 
ARM using the reduced instruction set makes ARM 
more efficient. Its usability is greatly enhanced, and 
the signal acquisition and the precision of the con-
trol signal will also be improved. The system uses 
S3C2440 to discern the joystick control signals[8], the 
on-chip PWM module, which emits a sound signal 
and then sends the sound signal to the phone trans-
mitter. Through the phone transmitter connecting 
with the receiving end of the phone and then by the 
receiving end of the phone sending a sound signal to 
another receiving end that is based on S3C2440 pro-
cessor. The receiving end identifies the sound signal 

that is sent by the phone transmitter; through identi-
fying the frequency of the signal, the meaning of the 
transmitted signal is determined; and then, the signal 
is sent to the robot to complete the control[9].

This article introduces a remote control system 
based on S3C2440, and it elaborated the design and 
implementation of its hardware and software system.

2 HARdWARe deSIGN 

2.1 Introduction of the control chip S3C2440

S3C2440[10] is a 16-/32-bit RISC embedded micro-
controller based on ARM920T kernel processor, 
which is launched by Samsung, and it is designed 
for handheld devices and the general types of appli-
cations that can satisfy the embedded system of 
 low-power, high-performance, small-volume require-
ment. It uses a new bus design, namely the AMBA 
(Advanced Microcontroller Bus Architecture).  The 
outstanding feature is that its core processor (CPU), 
a 32-bit RISC processor, implements MMU, AMBA 
BUS, and Harvard cache architecture. S3C2440 inte-
grates a wealth of on-chip resources, allowing devel-
opers to reduce peripheral equipment parts as much 
as possible. 

2.2 Transmitter hardware design

Through the AdC module of S3C2440, the joystick 
of horizontal and vertical voltage signal is detected 
to obtain the direction signal, and then by the PWM 
module of S3C2440 a signal whose duty cycle is 
in line with sinusoidal trend variation is produced. 
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After the PWM signal output end, using the passive 
low-pass RC filter, high-frequency components of 
the PWM signal are filtered out, and a smooth sine 
wave signal is formed as a communication signal. In 
the design process, the initial idea is to use a square 
wave as the signal carrier. But in the process of the 
communication experiment, we found that after a 
mobile communication network, it had a great dis-
tortion due to plenty of high-frequency components.  
Much of the high-frequency components are ampli-
fied as interference signals, which have been unable 
to distinguish the valid signal. Therefore, we change 
carrier signal into sine wave in the latter experiment, 
which is at a different frequency of sine wave to pres-
ent the different control signals, representing fast 
forward, slow forward, backward, turn left, and turn 
right. These frequencies generate a PWM signal of 
46.8KHz after 256 divided in the PWM module due 
to S3C2440 using an external 12MHz crystal oscilla-
tor. The PWM signal of 46.8KHz is the carrier wave 
that generates the sine wave signal; then, respectively, 
43, 28, 26, 32, 37, and 23 cycles of square wave form 
a complete cycle of sine wave; and the square wave 
is a duty ratio to the sine trend[11][12]. We use PWM 
register TCMPB0 and TCNTB0 to control the sine 
wave frequency changes due to the use of the same 
frequency carrier signal. In the passive low-pass RC 
filter circuit portion, due to the highest frequency sine 
wave signal being 1521Hz, the cut-off frequency of 
the passive low-pass RC filter should be greater than 
the maximum frequency of the sine wave. The cut-off 
frequency of the passive RC low-pass filter is calcu-
lated as (1) 

π
= 1

2
f

RCc  (1)

In order to attenuate the high-frequency compo-
nent of the signal better, we use a second-order RC 
low-pass filter circuit in the circuit design. 

= Ω4701R , µ= 0.21C F , = 16941f Hzc , = Ω10002R ,

0.1 .2C F= ,
 1592 .2f Hzc =

Processing on the transmitter of the phone, the 
phone’s microphone transmitter inputs the commu-
nication signal. The signal generated by the micro-
phone is 0~400mV, and the amplitude of the sinu-
soidal signal that is generated by S3C2440 is 3.3V; 
so, we need to access the microphone signal within 
400mv. Here, we use a voltage divider circuit to con-
vert the transmission signal to within 400mV, and 
the circuit consists of a 42KΩ resistor and a 510Ω 
resistor. The second-order low-pass filter circuit is 
illustrated next:

2.3 Receiving end hardware design[13]

Because of the amplitude of the mobile phone sound 
signal being -1mV~100mV, and the signal strength 
being low that cannot be utilized for the after class, 
we use an LM358 amplifier that amplifies the sound 
signal. Using a reverse amplifier to connect to the neg-
ative feedback amplifier, and it can generate the signal 
whose magnification is 30, the signal can be used by 
the after class. When the receiver of the S3C2440 pro-
cesses the sound signal, it uses the external capture 
function, which is composed by an external interrupt 
and timer to capture the rising edge of the amplified 
sound signal period. Then, it is converted to frequency 
so that we know the meaning of the control. Since 
the transmitter sends a sine wave signal to the mobile 
communication, in order to make the external inter-
rupt capture the rising edge, it will receive a square 
wave signal that is converted by the sine signal after 
the signal amplification using a voltage comparator, 
and it can make S3C2440 capture the rising edge of 
the signal. In this section, the LM358 chip integrated 
two amplifiers as shown in Fig. 2. The first ampli-
fier was used as 30 times the level before the reverse 
amplifier, and its output was connected to the input 
terminal of the second amplifier. The second amplifier 
was connected as a voltage comparator and compared 
with the amplified signal, and then a sine wave sig-
nal was converted to a square wave signal. The square 
wave signal obtained the control signal by measuring 
the S3C2440, which was sent to the controller chip 
of the robot via an asynchronous serial port. This will 
complete the transfer of a control signal.
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Figure 1. Second-order low-pass filter circuit.

GND

4K7

R5

100K

R1

100K

R3

100K

R4

4K7
R5

GND

VCC

GND

10uF
C2

GND

104

C1INPUT

104

C3

104

C4

GND

OUTPUT/A1

INV INPUT2

NONINV INPUT A3

GND4

V+ 8

OUTPUT 7

INV INPUT B 6

NONINV INPUT B 5

U1

LM358

100K

R6

100K

R7

VCC

GND

VCC

OUTPUT

Figure 2. Amplifiers and comparators.

9781138027282_Chp_1005.indd   26 19/04/15   8:57 AM

 



27

3 SoFTWARe deSIGN

3.1 Transmitter software design (Fig 3)

The software architecture of transmitter is divided 
into three parts: (1) device Initialization; (2) Joystick 
control signal detection; and (3) PWM wave signal 
transmission. Figure 4 is the program of changing the 
PWM duty cycle.

device Initialization needs to initialize the I/o ports, 
AdC module, and PWM timer initialization. The I/o 
ports initially set GPB0 port, namely the signal output 
of PWM for outputting. GPF0 to GPd3 is the input 
port with a pull-up resistor. GPC0 and GPC1 are the 
input port without a pull-up resistor. The initialization 
of AdC module involves choosing a reference volt-
age, which is VCC +5, setting GPB0 to PWM output, 
selecting the input signal channel, and setting the A/d 
converter clock. It should be noted that the A/d clock is 
a maximum of 2.5MHz and less than 1/5 of the PCLK.  
The initialization of PWM-bit timer is to set TCMPB0 
and TCNTB0, and changing the size of TCNB0 can 
change the duty cycle of PWM. Joystick control signal 
detection section detects whether the A/d input is low. 

It is believed that control joystick analog signals 
are ready to collect if the input is low. If is low, then 
it collects the joystick potentiometer analog signal by 
AdC. However, the control joystick uses two potenti-
ometers that represent the horizontal and vertical, so 
it needs two module conversions to get the control 
signal completely and then determine the potentiom-
eter signal. In the longitudinal direction, backward is 
less than 0x1FF; slow ahead is greater than 0x1ff and 
less than 0x2FF; forward faster is greater than 0x2FF; 
and in the lateral direction, left is greater than 0x1FF 
and right is less than 0x1FF. The joystick analog sig-
nal need to be detected and Ad should be converted 
to S3C2440 after the joystick signal is detected. It 
needs to judge the meaning of the joystick signal after 
having obtained the analog joystick signal [14].

It can control the frequency of the sinusoidal signal 
after detecting the direction signal of the joystick con-
trol by PWM signal transmission section. PWM timer 
loads the TCNTB0 resistor, which is according to the 
trend of the duty cycle of the sine.

3.2 Receiving-end software design (Fig.5)

The software architecture of the receiving end is 
divided into three parts: (1) device Initialization sec-
tion; (2) Frequency detection of the communication 
signal (Figure 6 is an input capture interrupt service 
routine); and (3) Serial communication.

device Initialization needs to initialize I/o port, 
asynchronous serial port, and PWM-bit timer and 
externally interrupt eXTINT0. The initialization of 
I/o port is as an output port, and a pull-up resistor 

Start

PWM timer  I/O 
ports，ADC 
initialization 

Read joystick 
buttons

Whether the 
GPD0 is low

Detect the joystick 
analog signal by 

ADC

Convert to the 
changing times  of 

the duty cycle

The timer starts 
counting, waiting the 
compared interrupt 
service routine to 

change the duty cycle 
of PWM

Delay

PWM timer stops 
counting

Y

N

Figure 3. Transmitter flow chart.

Figure 4. Changing the pwm duty cycle.
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is enabled. Asynchronous serial port baud rate is set 
by the initialization of the asynchronous serial port, 
which is transmitting and enabling the asynchronous 
data transmit mode, and it sets the parity in the asyn-
chronous serial port baud rate[15]. external interrupt 
eXTINT0 is set to trigger the rising edge.

The frequency detection of communication signal 
is captured by using the rising edge, the trigger exter-
nal interrupt, and then calling the PWM timer. When 
the first rising edge is captured, the value of the timer 
monitor TCNTo0 is recorded. Then, when the second 
rising edge is captured, the value of the timer monitor 
TCNTo0 is recorded. Seeking the difference between 
the two recorded values, we obtain the cycle of the 
input signal. Then, we come to know the frequency 
signal. After receiving the frequency of the commu-
nication signal, we must judge four times whether 
they are the same signals. If the judgment is passing, 
the control signal is set to send the robot through the 
serial communication section, and then the entire 
communication process will be received completely. 

4 eXPeRIMeNTAL ANALASIS

First, when the transmitting terminal mobile phone 
calls the receiver, it sends the control instruction.  Then, 
a computer serial port is used to receive the data of the 
asynchronous serial port on the receiving end. The fol-
lowing figure shows the waveform of the sound signal 
that it imports to the phone by transmitter. It can be seen 
from Fig. 7 that the transmitter of the remote control 
system can generate a standard sinusoidal signal that 
is smoother. The transmitter can send control signals 
effectively. Figure 8 shows a sound signal waveform 
of the receiving end. The frequency of the receiver and 
transmitter are controlled to a predetermined 1521Hz. 
It can be seen that the sound signal decreased only on 
amplitude, but the waveform details have better fidelity.

Start

I/O port、asynchronous 
serial port、external 

interrupts、PWM timer 
initiallization

Waiting to catch the 
interrupt service 

routine,  recording the 
twice the value of the 

rising edge of the 
timer 

Complete the 
interruption service, 

and calculate the 
signal period

Determine whether the 
same signal (4 times)

Judgment the 
significance of the 

signal

Sending the control 
signal to robot host 

through the 
asynchronous serial 

port

N

Y

Figure 5. Receiving-end flow chart.

Figure 6. An input capture interrupt service routine. Figure 7. Waveform of the sound signal in transmitter.
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5 CoNCLUSIoN

The remote control system is based on ARM; its 
structure is simple, and it is easily accessible to the 
remote control. The system can increase the flexi-
bility of the robot, especially in conjunction with a 
mobile network, and it compensates the shortcomings 
of traditional methods in practical applications. Later, 
we conducted a communication test: This test showed 
the feasibility of this method as well as the correct-
ness and effectiveness of the remote control system.
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ABSTRACT: With the rapid development of computer technology, network technology, and growing demands 
of life and work, this kind of technology called “Access Control System” has penetrated into all fields of social 
life. The access control system belongs to Building Automation System (BAS). It plays a vital role in the field 
of intelligent buildings, property, and information, and its application has entered a better mature stage.

This article mainly expounds the research and design of access controller hardware circuit, and it implements 
the information storage, processing, storage, communication center, and other functions of the access control 
system. Finally, the design implements the communication control between the device and the network, which 
centralizes management and monitors all controllers by using access control system software. All the system 
data information of organization, storage, and management is according to the relational data structure via SQL 
database.

KEYWoRDS: Access control system; SEP4020; Communication control.

1 oVERVIEW oF ACCESS CoNTRoL SYSTEM

Access control system[1][2] is also called the “gate-
way control system.” It is a management and control 
system that is in order to ensure people’s production, 
living, working, property safety, and important road 
entrances. Access control management is one of the 
main components in many contents of the modern 
security system. It has three features: advanced, secu-
rity, and stability. The access control system realized 
the control of access by installing door contact, elec-
tric control lock, card reader, and other control devices 
in the building of entrances, elevators, warehouses, 
and other important departments and was monitored 
by a computer or a management person and porthole, 
the nature of the same object, and counterpart time 
real-time control. As the core of the access control, 
access controller completes the important work of 
field data collection, processing, transmission, and 
so on. Traditional access control is usually developed 
by SCM, using serial communication port to transmit 
data to a remote upper computer, and multiple access 
controller is usually composed of RS485 network.

This article proposes a new access controller archi-
tecture with Ethernet communication interface using 
embedded development. The CPU uses SEP4020, 
which is based on ARM7 core chip and designed 
by the Southeast University National ASIC System 
Engineering Research Center. In this article, each driver 
is designed and optimized by the building of Linux 
operating system development platform environment 

in which the article is involved, and in accordance with 
the Linux2.6.16 kernel of SEP4020. It can achieve 
all functions of the intelligent access control system 
through the access controller hardware design and the 
development access management software[3]. 

2 oVERALL DESIGN oF THE SYSTEM

The overall architecture program design[4] of the 
intelligent access control system that was based 
on embedded SEP4020 was shown in Figure 1. 
SEP4020 is the central controller of the system. The 
circuit design completes the control of the indicator, 
power, control power lock, access control button, and 
Ethernet communication.

Central 
Control Unit

Indicator 
Control

Electric Lock 
Control

Button

Power 
Control

Ethernet 
Controller

Control  
Center

Clock Control

Figure 1. overall system architecture.
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3 HARDWARE DESIGN oF THE SYSTEM

SEP4020[5] processor is the core of this design that 
is designed by the Southeast University National 
ASIC System Engineering Research Center. It uses a 
standard process design of 0.18 um, and it is embed-
ded with ASIX CoRE (32-bit RISC core, compati-
ble with ARM729T, 8KB instruction data Cache and 
full- featured MMU). SEP4020 chip uses the Von 
Neumann structure, and it also integrates a variety of 
functions.

The hardware design of the access controller 
mainly includes the following[6]: First, SDRAM 
and NANA FLASH interface[7] circuit was designed 
standardized, in order to increase storage space and 
processing of the chip. Second, the design of watch-
dog can enhance the sensitivity of the entire circuit 
system. Later, the design of the communication cir-
cuit, where Ethernet and Ethernet communication are 
used, expands functions of the entire access control 
system to a great extent. The last, three kinds of ways 
to open the door (card reader, push button switch, and 
power lock) enable the whole access control system to 
support a variety of methods to open the door.

3.1 SDRAM and NAND FLASH

3.1.1 SDRAM Interface
Both nCSE and nCSF support SDRAM timing 
sequence. SDRAM read-write operation only uses 
the burst mode. When there is a plurality of read data 
or write data operations, a random access is contin-
uous to read and write[8][9]. SDRAM random read 
sequence diagram is shown in Figure 2: The shaded 
part represents that the SDRAM is to be read by the 
system. But in these three cycles T0~T3, SDRAM has 
been in a state of looking for an address before a read 
command. Similarly, in the SDRAM random write 
sequence diagram shown in Figure 3, the shaded part 
represents the SDRAM is to be written. In these three 
cycles T0~T3, SDRAM has been in a state of look-
ing for an address before a written command. This 
design uses a 32M byte of SDRAM; the model is 
K4S641632H, and it needs to continually be updated 
when it is used for temporary system data storage.

3.1.2 NAND FLASH Interface
SEP4020 provides a dedicated NAND FLASH[8][9]  
interface that can be compatible with a variety of 
NAND FLASH interfaces, and its single capacity is 
512 byte, which can be compatible with the address for 
level 3 or level 4 of the interface. If its single capacity 
is 2K byte, it can be compatible with the address for 
level 4 or level 5. This design uses K9F1208U0C to 
connect with the main chip, which has a capacity of 
512M bits and while it has a spare capacity of 16M. 

The following will be a single-page capacity of 
512byte: for example, which analyzes the relative tim-
ing NAND FLASH, and the shade part is configurable 
parameters. The relative timing of the single-page capac-
ity of 2K byte is similar to the single-page capacity of 512 
byte. A command word latch timing is shown in Figure 4, 
and an address latch timing is shown in Figure 5. 

Figure 2. Random read operations.

Figure 3. Random write operations.

Figure 4. Command word latch timing.

Figure 5. Address latch timing.
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3.2 Design of the watchdog circuit

The main function of a watchdog circuit[8][9]: on the 
one hand, when the system is in the state of abnormal 
operation, the controller will restart automatically in 
order to improve the reliability of the system; on the 
other hand, when the program encounters an abnormal 
situation such as high-voltage electrostatic, etc, the 
watchdog circuit drives the controller and the system 
will restart automatically, thus protecting equipment. In 
this article, the monitoring circuit chip of PT7M7823 
and three-state output bus buffer (SN74LVC125A) 
work together to achieve the function of watchdog of 
the access control system shown in Figure 6; that is, 
through this buffer gate to control whether the circuit is 
to be reset. The enable terminal (WD_CTL (PB9)) of 
SN74LVC125A must remain at a low level to enable the 
buffer gate to work normally. When the control terminal 
(WDI (PB8)) is a high-level signal, the output signal is 
high, and when the control terminal (WDI(PB8)) is a 
low-level signal, the output signal is low.

3.3 Design of communication circuit

The access control system supports Ethernet communi-
cation interface; the circuit design is shown in Figure 7. 
The network controller chip of DM9161ELAN that is 
used in this article can adapt to the bandwidth of 10M 
and 100M, and it can support full-duplex and half-du-
plex communication. Its natural frequency of vibration 
is 50MHz, and its circuit of crystal oscillator is shown 
in Figure 8.

3.4 Design of open circuit

3.4.1 Reader control interface circuit
It uses a gate chip of 74LS08 that has four two-input. 
A 74LS08 logic chip can provide the same four-route 
card reader devices for the access control system to 
meet the need of readers in the access control system. 
The specific design of the circuit is shown in Figure 9.

3.4.2 Access button control circuit
It uses a gate chip of 74HC21 that has two four-input. 
It entirely meets the needs of four-route access button 
switches in the access control system. The specific 
design of the circuit is shown in Figure 10.

3.4.3 Electric lock control circuit
It uses ULN2003A as a relay drive circuit, and 
ULN2003A is a seven-route inverter circuit chip. 
If its input is low, the output is high; if its input is 
high, the output is low. As shown in Figure 11, it 
adopts, respectively, ULN2003A to drive door relay 
of electric lock and its alarm relay. The electric lock 
relay is Falco’s HK23F-DC 12V single-pole small 
signal relay, and the alarm relay of electric lock is 
HK3FF-DC 5V subminiature relay.

Figure 6. Watchdog circuit.

Figure 7. Ethernet interface circuit.

Figure 8. DM9161E crystal oscillator circuit.

Figure 9. Reader control circuit.

Figure 10. Button control circuit.
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4 SoFTWARE DESIGN oF THE SYSTEM

The section introduces the development of the 
driver[10][11] of the controller in the access control 
system and the development of PC management 
software. 

4.1 Systems and drivers

The research of driver[10][11] in the access control sys-
tem is very important. The system uses Linux[11] as the 
development platform, system version is Fedora 7, and 
kernel version is Linux2.6.16. In this design, the driver 
mainly includes electric lock relay control driver, alarm 
relay control driver, a single pin drivers of SEP4020, 
buttons driver, card driver, and PWM drivers. Their spe-
cific corresponding driver name is shown in Table 4-1.

4.2 Access control management software

The system uses the technology of Qt[12] to configure 
it, and development on VS2010[13]. The access con-
trol system management software mainly includes the 
following[14][15]: Controller setting unit, Information 
center unit, Permissions setting unit, Access control 
units, and advanced functionality modules.

1      Controller setting unit: Mainly for equip-
ment management, the controller can increase 

information manually, such as the device serial 
number, name and address, and so on. This man-
agement software can also delete and modify the 
controller device;

2   Information center unit: This mainly includes 
department number, name, contact details, identity 
card number, and so on: after adding staff card data, 
it needs to be given the appropriate permission and 
upload to the controller; 

3   Permissions setting unit: Permissions of access 
control system are divided into the default 
permission and custom permission. If the access 
card is default permission, it can swipe open 
within the effective date, and it can be used as a 
chief card. If it is custom permission, then all the 
items can be set free;

4   Access control units: Detect whether the 
communication of the controller in LAN is 
normal or abnormal; Calibration time; operations 
management authority (under such circumstances); 
and so on;

5   Advanced functionality modules: These mainly 
include the device properties settings, chief card 
and management card settings, interlock function 
settings, super password function, emergency 
settings, alarm output settings, and timer task 
setting;

The specific classification and functional division 
is shown in Figure 12, which depicts the topology 
structure of system software function. 

Figure 11. Electric lock control circuit.

Table 1. Margin settings for A4 size paper and letter size.

Driver name Function

sep4020_door*.ko Control the four black relays
sep4020_export*.ko Control the four yellow relays

sep4020_gpio.ko Reading, writing, single custom 
pin of 4020

sep4020_switch.ko Read the states of four buttons

sep4020_wiegand2634.
ko

Swipe card to read the serial 
number (follow Wiegand 
protocol, no parity )

sep4020_pwm.ko PWM wave drive, realize voice 
function

Management 
Software

Controller 
Setting

Permission 
Setting

Information 
Center

Access 
Management

Advances 
Functions

Device Management

Information Center Home

Department Setting

Personnel Files

Permission Setting

Default Permission Content

Device Properties

Timer Task Setting

Alarm Output Definition

Emergency Setting

Super Password Function

Interlock Function Setting

Chief Card &Management 
Card Setting

Figure 12. Topology structure of management software.
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5 CoNCLUSIoN

Through the research and analysis of the access con-
trol management system, we design the access control 
system, which has a fully functional and high reliabil-
ity. We conducted hardware design and optimization 
of a series of related serial interface circuits based on 
SEP4020. The design implements the function of the 
access control system, such as information storage, 
processing, preservation, communication center, and 
so on. Finally, the design realizes entire devices of 
the access control system and network communica-
tion based on the access control system management 
software.
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ABSTRACT: This article aims at solving the problems in current Electric Automation Technology Specialty 
(EATS) and the requirements of professional talents in the enterprise. In this article, taking “CDIO”  as the 
guiding idea, we put forward a new teaching mode, which includes the construction of a  double-qualified fac-
ulty team, the development of a professional curriculum system based on “professional tasks,” the systematized 
course development based on the working process, the progressive design of the practice teaching system, and 
the method of “3 + 1” teaching evaluation. Over the past three years, the teaching mode was applied in EATS of 
our college; we obtained a higher rate of employment of 98%, which was more than the 93% pass rate of skills 
training and the higher job satisfaction for the students and the enterprises. The practice demonstrates that it has 
a certain reference value for other higher vocational colleges.

KEYWORDS: CDIO; teaching mode; electric automation technology specialty (EATS).

1 INTRODUCTION

High vocational education undertakes the task of bring-
ing up high-quality and high-technological experts 
who meet the need of the production, construction, 
administration, and service sectors. In the teaching 
mode, one can neither borrow regular higher edu-
cation nor copy the method of secondary vocational 
education; we must  set up the teaching system with 
higher vocational characteristics by  the integration of 
higher basic education and vocational education[1]. The 
employment-oriented vocational education is a kind of 
vocational education that spans across occupational 
area and teaching area, and it is a kind of typical cross- 
border education[2]. The culture of vocational educa-
tion or vocational colleges, which is integrated into the 
culture of enterprise  culture, is a kind of  campus cul-
ture and educational culture; in a word, it is a cross-bor-
der culture[3]. In recent years, most of the colleges and 
universities in our country are intensely aware that it is 
important for enterprises to incorporate into them, so 
they put forward some advanced teaching ideas, such 
as the “university- industry collaboration,” [4], [5] “inter-
action between colleges and enterprise,” “Cooperation 
of colleges and enterprises, combination of work and 
study,” [6] and so on. The teaching mode of “CDIO” is 

developed during the period, and it is an entirely new 
engineering education mode. The CDIO [7,8,9] idea 
(CDIO is a trademarked initialism for Conceive  — 
Design — Implement — Operate) is an innovative 
educational framework for producing the next gener-
ation of engineers. The framework provides students 
with an education that emphasizes engineering funda-
mentals set in the context of Conceiving- Designing-
Implementing-Operating real-world  systems and 
products. This teaching mode coincides with the 
ideas of  the outline for talent development plan in the 
national medium and long term (2010–2020).

EATS in our college is a comprehensive and 
wide-caliber specialty covering science, engineering, 
art, management, and other disciplines; it demands 
the implementation of comprehensive training for 
students. It aims at improving professional skills and 
professional quality in all aspects. It is urgent that we 
give great impetus to the ideas of CDIO by reform-
ing the traditional teaching mode. In this article, tak-
ing “CDIO” as the guiding idea, we put forward a 
new teaching mode, Through the practice in EATS of 
our college, it shows that an attempt has been made 
to improve students’ rate of employment and pass 
rate of skills training, and it also obtains higher job 
satisfaction for the students and the enterprises.
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2 RESEARCH STATUS

In foreign countries: The CDIO concept was orig-
inally conceived at the Massachusetts Institute of 
Technology in the late 1990s. In 2000, MIT in collab-
oration with three Swedish universities—Chalmers 
University of Technology, Linköping University, and 
the Royal Institute of Technology—formally founded 
the CDIO. InitiativeIt became an international collab-
oration, with universities around the world adopting 
the same framework.[7,8,9]

At home: From December 14 to 15, 2008, the 
Department of higher education of science and 
Engineering Department and Shantou University 
jointly organized the pilot job conference of CDIO 
engineering education mode. In the conference, they 
chose 18 colleges and universities for the first pilot 
batch under which the education theory and practice 
research of CDIO would be carried out, With further 
research, more and more scholars have found that the 
CDIO idea is applied not only to universities but also 
to vocational colleges. However, vocational education 
still requires some time to explore a suitable “CDIO 
engineering-driven” road. [10,11]

In our specialty: After market investigation, pro-
fessional requirements for the corresponding position 
in our specialty are as follows:  repairers in power 
supply system and electrical installation; operator 
and designer in automatic control system. These jobs 
demand professional ability that is involved in the 
CDIO, but “CDIO Initiative” in the traditional teach-
ing of EATS is lacking: There is no textbook and 
teaching equipment applies to the CDIO mode. The 
teachers’ ideas and methods are still traditional, the 
classroom and practical training room are not suitable 
for the CDIO teaching mode, and so on. 

3 RECONSTITUTION OF THE “CDIO”  
TEACHING MODE

In this article, we take the EATS of  Guangdong AIB 
Polytechnic College as an example. We analyze the 
construction of the double-qualified faculty team, 
the development of the professional curriculum sys-
tem based on “professional tasks,” the systematized 
course development based on the working process, 
the progressive design of the practice teaching sys-
tem, and the method of “3 + 1” teaching evaluation. 
These are specified as follows:

3.1 Construction of teaching staff 

In the teaching mode reform, the teacher plays a 
decisive role. Without double-qualified teachers who 
possess practical technology of the first line, higher 

vocational education would not be able to train voca-
tional skilled and applied talents who are needed in 
the market. Thus, the cultivation of double-qualified 
teachers with solid theory knowledge and skilled 
operation is the key. 

1      Building a perfect prompting system:
The major incentive means of teachers are tar-

get, policy, economic incentives, emotional incen-
tives, and so on. In our college, the construction 
of  double-qualified teachers has a clear incen-
tive mechanism to encourage teachers actively 
involved in  technology research and development 
service activities. The certain material rewards 
and a certain amount of compensation are given 
to the teacher who makes technology research 
and development service activities; sets up special 
funds for curriculum  construction, professional 
 construction, and building scientific research 
reward. Teachers who obtain double- qualified 
qualification will be given preferential access to 
study abroad and undertake advanced studies.

2   Training transformation work post-practice:
In the new teaching mode, teachers are required 

to transform from the internalization of subject 
knowledge structure to the externalization of tech-
nical ability structure. Many teachers in higher 
vocational colleges have a solid theoretical knowl-
edge but lack work experience in enterprises. In 
order to solve these problems, we can conduct 
training programs in summer, serve temporary 
positions in enterprises, arrange lectures and dis-
cussions, conduct skill appraisal evaluation, learn 
new technology, and so on. Meanwhile, teachers 
are required to practice on the job, and the special-
ized courses are replaced every 2–3 years. 

3.2 Development of professional curriculum system 
based on “CDIO”[3]

In the book, To teach is to learn—teachers’ basic 
knowledge reader of higher vocational college[1], it is 
mentioned that the design of teaching tasks is derived 
from the enterprise and more than the enterprise, it 
will be upgraded to an educational  process rather 
than repeat  the working process simply in enter-
prises. In the development of a professional curricu-
lum system, we conduct an analysis of the profession 
for the post (group); sum up the technical and opera-
tional capabilities that the students need; and  design 
the working process as shown in table 1:

3.3 Development of specialized course based 
on“CDIO”

After the development of a professional curriculum 
system is completed, according to the principles and 
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methods of the systematized course development based 
on the working process, we design the course elabo-
rately—the design of the learning context. In this article, 
we take the course of inverter technology application as 
an example to design learning contexts (see table 2).

3.4 Progressive design of practice teaching system 
based on “CDIO”

On the basis of  the design principles of the pro-
fessional curriculum system, we carry out social 

investigation, decompose and restructure profes-
sional knowledge, ability, and quality With regard 
to professional post (group), we optimize the prac-
tice teaching system and then set up a progressive 
practical teaching system based on “CDIO.” It 
mainly contains the professional basic skills, pro-
fessional individual ability, professional compre-
hensive ability, and so on, corresponding with the 
basic experiment layer, engineering training layer, 
and comprehensive improvement layer, respectively. 
(see figure 1).

Table 1. Development of professional curriculum system for EATS.
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3.5 Method of teaching evaluation based on 
“CDIO” [14]

For higher vocational colleges, the “end product” 
is a graduate, and the ultimate object of service is 
employers. The quality of graduates has to be tested 
by employers, so we take “3 + 1” mode of evaluation 
in teaching evaluation. The “3” in the “3 + 1” evalua-
tion mode refers to the following:

• The evaluations of students for the teacher in the 
learning course: Students are the direct experienc-
ers of course view, so their evaluation has a cer-
tain fairness objectively; it accounts for 30% of 
the proportion of the whole evaluation.

• Teachers’ self evaluation: The purpose of eval-
uation is not to prove but to improve the teach-
ing quality and to promote teachers’ personal 

Table 2. Development of specialized course of inverter technology application for EATS.

Figure 1. Progressive design of practice teaching system for EATS.
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development as the ultimate goal. It accounts for 
20% of the proportion of the whole evaluation.

• Internal evaluation of college: The evaluation is 
made by the supervisor, leadership, colleagues, 
and so on. It accounts for 20% of the proportion 
of the whole evaluation.

The “1” in the evaluation mode of “3 + 1” refers to 
the following:

• The evaluations of employers: To introduce the 
evaluation of employers in the students’ practice, 
skills training and evaluation, post- practice, and 
employment. Through tracking, social practice 
and internship situation, employment  situation, 
and career development situation of students, we 
make the enterprises participate in the  evaluation. 
We rely on  these indirect means to gauge whether 
or not the positioning of talent cultivation is  meet-
ing the demand of talent for enterprises. 

4 SUMMARY

The new teaching mode based on “CDIO” discussed 
in this article breaks the guiding ideology of the tra-
ditional higher education course based on the subject 
system. It requires that teaching content should be 
geared to the needs of the workplace, and the method 
of teaching with the systematic work process should 
be built. It also emphasizes human’s all-round devel-
opment  based on employment as the guidance and 
profession as the career.

Currently, the teaching mode  has been put into prac-
tice on a trial basis in EATS of our college. We own 1 
excellent course in the province, 6 excellent courses in 
the college, 1 patent item, and 4 textbooks that have 
been published over the past three years. More than 
15 students have won three prizes above province level 
in skills competitions. We also obtain a higher rate of 
employment of 98%, more than 93% pass rate of skills 
training, and higher job satisfaction for the students 
and the enterprises. The practice demonstrates that the 
new teaching mode  has a certain reference value for 
other higher vocational colleges.
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ABSTRACT: This article, based on the task-based approach as the core, combined with the practical teaching 
of Video Creation, discusses how to apply this method to the teaching content. The author put forward a set 
of perfect teaching design methods, ranging from the task goal, task content, task process, the roles between 
teachers and students, to the teaching environment, which can standardize the effective use of this method in 
the practice of Video Creation, and it can consolidate the teaching achievement of this method, thus forming 
a richly guiding teaching mode. We can conclude that the task-based approach is a kind of student-centered 
teaching method, which can greatly help the teaching reform in the future.
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1 InTRODuCTIOn

The Video Creation course requests the students 
divided into groups to produce a complete video 
independently, under teachers’ guidance. The process 
starts from the theme planning to material collection, 
shooting, and editing. Due to the particularity of the 
teaching content, the teaching method also puts for-
ward special requirements. The research emphasizes 
how to apply task-based approach to these courses, 
and it puts forward a set of perfect teaching design 
methods, strengthening the teaching effect.

The task-based approach, originally called 
Task-based Language Teaching, was first used in a 
Language Teaching method, and it refers to com-
pleting the task by the teachers’ guide in class. This 
method emphasizes “learning by doing,” development 
of communicative teaching, which has increased since 
the 1980s, and it attracted widespread attention of 
entire language education. In recent years, the theory 
of “doing things” has gradually been introduced into 
other classroom teaching, is no longer confined to 
language teaching, and was introduced into our coun-
try, which has influenced our teaching reform of the 
course. In the process of its development, combining 
other teaching methods and absorbing the advantages 
of others makes an integration development.

“Task-based approach,” as a kind of teaching 
method, forms a structure, consisting of goals, 
input, activity, teacher/student role, setting, and 
so on. Teaching is based on task, in the process of 

task performance containing participation, experi-
ence, interaction, communication, and cooperation, 
which give complete cognitive ability to the learners. 
Although domestic scholars have different opinions 
about the operation process of this theory, the follow-
ing consensus is reached: 1, The “task drive” is a kind 
of teaching model based on constructivism teaching 
theory, student-centered learning. It emphasizes the 
creation of the task situation and the team coopera-
tion. 2, The task needs a specific target point. 3, The 
new knowledge is integrated into one or a few typi-
cal tasks. 4, Task is the center of the learning activi-
ties. 5, Students completely understand the meanings 
through the analysis, discussion, and achievement of 
the task.

In the traditional teaching of the Video Creation 
course, we emphasized the importance of practice 
teaching, but still paid more attention to classroom 
teaching, laying particular stress on the teacher- 
centered teaching mode. Theoretical teaching and 
practical training are set up. Their drawback makes 
it obvious that knowledge learning takes place in the 
classroom, whereas the practicing operation in the 
spot is isolated. Learning and practicing of students 
are passive, which is unfavorable to the cultivation of 
innovative thinking and innovative ability. We should 
be aware of the importance of the teaching model 
reform; we have used the task-based approach as the 
core, combining with the long-term teaching practice 
of the Video Creation course, and explored the con-
crete application of this teaching method from five 
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dimensions, respectively, to further explore a reason-
able and effective “task-driven” teaching mode.

We based the specific process of teaching imple-
mentation on the theory of the task-based teaching, 
and applied it to the practical teaching of Video 
Creation from the five dimensions, respectively, in 
order to explore a reasonable and effective teaching 
model.

The research content is as follows:

2 RESEARCH Of THE TASK OBJECT

2.1 Setting the teaching mode based on “task”

The “task-based approach” mainly refers to design-
ing or creating a kind of activity similar to the actual 
working situation. The students may acquire knowl-
edge, use knowledge, practice skills, and improve the 
ability of such activities. It emphasizes that “real situ-
ation, learning by doing, doing by learning, mutually 
reinforcing.” It emphasizes the importance of prac-
tice and advocates the use of theory that cannot be 
divorced from reality.

2.2 Setting the overall goal of teaching 

The task-based approach demands students to work 
in groups while playing different roles such as pro-
ducer, cameraman, reporter, director, host, juicers, 
editor, effect artist, and so on. The whole process of 
teaching according to the basic order of career action 
asks students to complete the various tasks, with the 
feeling of a different experience. Each student must 
take a subjective initiative, fully cooperate in data 
collection, social investigation, and practicing, look 
for interviewees, contact shooting places, and so on, 
in order to construct the knowledge and skill system.

2.3 Setting the career goal corresponding to 
teaching 

According to professional training goals and courses 
teaching purpose, taking the three aspects of pro-
fessional ability, social ability, and method ability 
into account, researching extensively on the market 
of medium-sized film and television companies, we 
can form a mature designer’s professional stand-
ards: Complete a full digital video independently or 
cooperationally.

3 RESEARCH Of THE TASK COnTEnT

3.1 Teaching content would be divided into several 
tasks 

According to the requirements of the professional 
goals, we set a total of nine teaching units. Specific 

tasks contain camera technology, shooting script cre-
ation, static shots, motion shots, studio shots, news 
shots, documentary shots, compositive shots, and 
synthesis technology of video. 

3.2 Integrating the teaching task and the work task

In the teaching process, taking film and television 
production center and co-operative project as their 
teaching career, students can complete their pro-
ject tasks as well as teaching tasks simultaneously. 
The real work content is introduced into the teach-
ing process, so that the students may improve their 
professional ability in a real work environment. The 
students should analyze and solve problems and com-
plete their tasks in the process of practical work tasks, 
according to the enterprise standard.

3.3 Putting the real material into the content of 
the task, to ensure a more operational task 
environment

When the concept of “input material” is put forward 
in the task-based approach, it refers to the auxiliary 
materials used in the task. for example, studying 
camera technology, it is necessary to give students 
professional photographic equipment, as well as tape, 
microphone, tripod, rail, and so on; learning about 
lighting techniques, we need to provide a lighting 
environment in studios. Editing learning needs to be 
provided professional editing equipment and soft-
ware, as well as material collection device. Providing 
these materials enables the task to be performed more 
operationally and combined with better teaching.

4 RESEARCH Of THE TASK PROGRAm

“Task program” refers to operation methods and steps 
used by learners in performing a task. To a certain 
extent, it is“how to do.” It includes the location of a 
task in the task sequence, the sequence and time dis-
tribution, and so on.

Teaching activities switch to “teaching” center from 
“learning” center, and then the students become the 
main body of teaching. The role of teachers changes 
to designing and organizing teaching activities, creat-
ing a situation, presenting problems, instructing the 
process, monitoring the operation, and evaluating the 
results instead of lectures only.

4.1 Design and organization of the teaching task

The whole teaching process comprises a task of 
nine units, not individuals, but a progressive unity. 
following the rules of the growth of the television 
cameraman, the tasks should be arranged from 
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fostering special ability to integrated ability in actual 
projects. The difficulty of each single task should also 
be set from easy to difficult, conforming to the logical 
requirements of the curriculum system.

4.2 Creation of situation

In a single task of teaching, a corresponding situation 
can be set. for example, static shots can simulate can-
did photos’ situation; motion shots can simulate the 
following shots of life. The studio shooting can create 
the situation of the studio interview; news photogra-
phy can set the situation of piece to camera.

4.3 Problems are put forward 

for each specific task, there will be some problems. 
These questions actually arise from the key points in the 
teaching content. for example, what should be noticed 
in swing shots? What kind of scenes should be used in 
the beginning and end of a paragraph? What are the 
advantages of the over-shoulder shooting method and 
how should it be used? How to operate the key technol-
ogy of Blue Background? and so on. Problems are put 
forward that might have existed before the start of the 
task, also can be done in the missions and after tasks.

4.4 Process guidance

The teacher should guide the implementation of the 
whole task. Combined with the task, knowledge points 
are transmitted to students in a timely manner; the 
problems of the students should be solved at any time.

4.5 Monitoring the action 

In the process of operation, teachers should moni-
tor the whole task fully in respect of segregation of 
duties, role playing, overall progress, schedule, and 
participation enthusiasm; correct the act while not 
conforming to the requirements of the task in time.

4.6 Achievement evaluation

Each task should have corresponding results after the 
completion. Students may report the experience and 
lessons in the process of task, and the teacher should 
finally give a comprehensive evaluation and corre-
sponding suggestions.

5 RESEARCH Of ROLES BETWEEn 
TEACHERS AnD STuDEnTS

The teacher is the center in traditional teaching, and 
teaching activities are given priority to the lectures. 
This kind of situation in the relationship between 

teachers and students is often unequal. Because teach-
ers stand on high pulpits, this gives a sense of author-
ity of the inviolability. Students are used to listening 
and memorizing, rather than thinking and judgment; 
thus, they fall short of independence. The task-based 
approach demands teachers to interact with students 
while standing on the platforms and making equal 
dialogue with them.

5.1  Students are the main body in the process of 
action

According to the basic order of professional activity, 
students plays different roles such as producer, cam-
eraman, reporter, director, host, and juicers in groups, 
and they complete various tasks, with the feeling of a 
different experience. Students must exhibit a conscious 
activity in autonomous learning, social investigation, 
and practice; contact interviewees; and shoot places.

5.2 Teachers are guides of action process

In task-based teaching activities, the theory and prac-
tice are mixed. In the process of organizing students 
to complete a task, teachers should explain, demon-
strate, provide guidance, and correct the non- standard 
acts or errors for students at the appropriate time. 
Simultaneously, teachers are organizers and evalua-
tors of the whole work, as well as leaders of teach-
ing, helping students acquire professional knowledge 
skills and develop their expertise.

5.3 Teachers are also participants of a task

The teachers can be monitors and mentors as well as 
participants. Tasks need not make a clear distinction 
between the role of teachers and students, but they 
should imply or reflect the characteristics of teachers’ 
and students’ roles. In the design of the task, the roles 
of teachers and students can also be clearly defined, to 
promote the task more smoothly and effectively.

6 RESEARCH Of TEACHInG EnVIROnmEnT

In the process of the implementation of the task-based 
approach, we also should pay attention to the modern 
teaching technology. The use of the modern teaching 
technology not only promotes the development of 
teaching activities, inspires the students’ interest in 
learning, but also improves the teaching effect.

6.1 Use of multimedia technology

multimedia technology, combined with audio, visual, 
pictures, and text as a vivid whole, is used to make 
the multimedia courseware and display outstanding 
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film and television works that can improve the teach-
ing effect. Students also can understand the teaching 
content better.

6.2 Establish VOD video network online

Video-related courses require students to view a 
large amount of image data, in order to improve their 
expression ability in film and television language. 
The audio-visual department of the university col-
lected a large number of films, television programs, 
and documentaries, to set up the campus VOD system 
that would enable students to study in the network. 
We can also set up an audio-video database in the 
teaching and research section, for the aim of teachers’ 
learning.

6.3 Develop online course platform

The school’s excellent course of “Radio and Television 
Program Production” group developed a website of 
the course, to set up a platform for the autonomous 
learning of students. We can also develop online 
courses on the website, providing learning guides, 
experts BBS, online answering of questions, network 
connections, video information, learning materials, 
examination papers, and other related contents for 
students. Thus, students can prepare for the learning 
tasks before the class and communicate after class.

7 COnCLuSIOnS

from the practice of the task-based approach, we can 
see that this method organizes teaching, through mobi-
lizing the learners’ own cognitive ability to participate, 
experience, interact, communicate, and cooperate in 
the process of task performance. The method provides 
a new suitable means of practical teaching innovation 
by further strengthening the teaching idea of “learning 
by doing” and “learning by using,” and it fosters a “task 
driven and real situation” teaching mode.

using the task-based approach gives full play to 
the students’ enthusiasm and initiative, due to the 
emphasis on students, who are the main part of the 
cognitive process. The students’ learning is done 
in the process of task implementation, and also the 

construction process of knowledge is driven by com-
pleting the task under the guidance of teachers.

So, in essence, it is a kind of student-centered 
teaching method that is consistent with the goal 
of teaching reform in our country. The theoretical 
and practical summary of this teaching method 
can further consolidate the achievements of the 
teaching methods used in the course, form a richly 
instructive teaching mode, and provide beneficial 
reference for other subjects of a school’s teaching 
method reform. 
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ABSTRACT: Training base construction is an important breakthrough that promotes the cooperation between 
higher vocational school and enterprise, reforms modes of talent training, constructs the independent practice 
teaching system, and improves the quality of skilled person training. According to the characteristics of regional 
economy and the demand situation of talent, the major of software technology has built a “4 in 1” training base, 
which includes Teaching Training Center, Technical Service Center, Research Institute of Information Tech-
nology, and Student Innovation and Entrepreneurship Center, and a “4D Linkage” practice teaching system for 
training students to work in practice smoothly from school and providing more application-oriented software 
talent with a high quality for the local region.

KEYWORDS: Application-Oriented Talent, “4 in 1” Training Base, “4D Linkage” Practice Teaching System.

1 SITuATIOn AnD PROBLEmS On 
CuLTIvATIOn OF PROFESSIOnAL 
SOFTWARE TALEnTS

In the background of talent demand on leap-forward 
development of the software and information service 
industry, software technology has become a popular 
major in higher vocational colleges. But in recent 
years, due to the fact that enterprise software talent is 
in short supply, graduates of software technology are 
suffering a depressing employment situation, and the 
reasons are as follows:[1]

1      Students cannot adapt to jobs quickly, getting into 
the role;

2   There is a certain gap between the needs of the 
enterprises and the students’ knowledge structure 
and ability

3   The students and enterprises cannot achieve “zero 
distance” employment;

4   Students are not proficient in their application of 
software development and development tools;

5   Students are lacking experience of project 
development, and their social practice ability 
needs to be improved. 

6   The theoretical knowledge that the students 
acquire in school has a few associations with 
practical development, and the students are not 
familiar with the operation process. 

7   The teamwork, innovative ability, and independent 
thinking of students will not get a workout.

Enterprises need integrated talents who have develop-
ment experience, get into the task quickly, and ensure the 
quality as well as progress of the whole project develop-
ment with a high quality. But higher vocational schools 
with this major focused more on the development of 
academic and professional research-oriented mode of 
talent training, attaching importance to students’ the-
oretical knowledge, instead of paying attention to the 
cultivation of practical application. Their target focused 
more on research model and academic model, lacking 
the ability to solve problems independently.

2 ExPLAnATIOn OF “4 In 1” AnD 
“4DLInKAgE” unIvERSITY–EnTERPRISE 
COOPERATIOn TRAInIng BASE[2][3]

According to the talent demand situation, in order 
to cultivate the seamless joint between the study in 
school and practical work, providing qualified and 
applied software talents for local region, we have 
built the “4 in 1” training base system, including 
teaching training center, technical service center, 
research institute of information technology, Student 
Innovation and Entrepreneurship Center, and the 4D 
linkage practice teaching system.

2.1 “4 in 1” training base

The “4 in 1” training base consists of teaching  training 
center, technical service center, research institute of 
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information technology, and Student Innovation and 
Entrepreneurship Center.

1)    Teaching Training Center
Software profession includes four major directions, 

which are JAvA application direction, microsoft 
application direction, mobile application develop-
ment direction, and game development direction. 
According to these four professional directions, inte-
grating existing training rooms’ equipment, setting 
training applied and technical personnel as target, we 
should set up software development training rooms.

2)    Technical Service Center
Information technology institute is a private 

non- enterprise entity established by the computer 
department. It consists of four studios: mobile game 
 studio, fly-software design studio, Feifan develop-
ment  studio, and the android application development 
studio. The four studios, respectively, correspond to 
four professional directions of software technology: 
game development direction, development direc-
tion, microsoft JAvA development direction, and the 
development direction, proving support for their own 
professional direction.

3)    Research Institute of Information Technology
Relying on Software Industry Association in 

Zhongshan city, the Training Base cooperates with 
zhongshan network co., LTD and other enterprises 
that provide website construction service for small 
and medium-sized enterprises and promotes the 
achievements of software. Combined with the local 
industry development, the Training Base provides 
software technical support services for the economic 
development in Pearl River delta region.

4)    Students’ Innovative Entrepreneurship Center
Innovation entrepreneurship education is one of 

the features of the school, and the entrepreneurial 
practice is the only state-level entrepreneurial class 
with a high quality. In recent years, mobile apps and 
mobile game development and sales have boomed, 
bringing business opportunities for software technol-
ogy professional students. In the background of entre-
preneurship, the students majoring in software estab-
lished Students’ Entrepreneurial Works to encourage 
and support entrepreneurial activities.

2.2 “4D linkage” practice teaching system

Based on the “4 in 1” training base system, software 
technology adopted 4 linkage practice teaching sys-
tems to teach students. The teaching training center 
is responsible for the cultivation of student’s abil-
ity of software development and practice exercise. 
Simultaneously, they are responsible for team culti-
vation of innovative ability. The research institute of 

information technology is responsible for the techni-
cal guidance to the students’ innovative entrepreneur-
ial ability, making teaching design for the finished 
software products and providing teaching products 
for the teaching center. Simultaneously, it realizes 
the transformation of the project achievements and 
provides outgoing services project achievements for 
the technical service center. Students’ innovative 
entrepreneurship center mainly provides a forum for 
the students’ innovation ability and policy support. 
Simultaneously, it provides achievements for the 
technical service center. The technical service center 
transforms the part of achievements from Research 
Institute of Information Technology and the Students’ 
Innovative Entrepreneurship Center and provides 
software service for the local region. “4D Linkage” 
practice teaching system is depicted in Figure 1. 

The freshmen majoring in software use a pro-
gramming-based online test system to carry out the 
training; the sophomores focus on “product develop-
ment”; and the juniors use the off-campus practice 
base enterprise to carry out comprehensive training 
ability. Through the three-stage training, the students 
will gradually improve their professional ability and 
smoothly get into the work.

3 CHARACTERISTICS AnD InnOvATIOnS OF 
“4 In 1” AnD “4D LInKAgE” unIvERSITY–
EnTERPRISE COOPERATIOn TRAInIng 
BASE

Zhongshan city in guangdong province possesses 
24 national-level industrial towns, involving 26 
industries, which means upgrading industries 
requires more and more information technology 
and software talents. In line with the unified plan 
of the institute, the major of software technique 
sets the professional direction to provide talent 
support for software development and information 
service. Among the four directions of software tech-
nology, the game development direction is in line 

Figure 1. “4D Linkage” “4D Linkage” practice teaching 
system.
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with the game industry base, zhongshan creative 
design industry and electronic education industry 
in gangkou town in zhongshan city. microsoft Java 
application  development, application development, 
and mobile application development cultivate and 
transport IT talents for the enterprises related to 
the 26 industries. Docking local industries’ charac-
teristics, based on product development, software 
technology adopted the talent training mode of “one 
major one product.” The professional directions of 
four subordinate representative software products 
are shown in table  1 A. Typical software products 
generally break down into four projects and a grad-
uation design project of the term. After three years 
of study, students can better understand the working 
process of the product development, basically grasp 
product development and practical skills, and have 
the professional quality of IT personnel. Product 
details are provided in table 1.

Table 1. “Products” list of four major directions from 
major of software technology.

major 
directions

Product Achievement

game 
development

Super 
mario War

game products, teaching 
document products of 
decomposition, teaching 
material.

mobile 
application

Zhouheiya 
App

App of android version, 
teaching document products 
of decomposition, teaching 
material.

JAvA 
application

Formative 
assessment 
system

B/S System, teaching 
document products of 
decomposition, teaching 
material.

microsoft 
application 
direction

Web 
bookshop 
system

B/S System, teaching 
document products of 
decomposition, teaching 
material

Relying on industry characteristics of “one town one 
product,” “one town one industry,” and economic 
development mode and development trend, soft-
ware technology optimizes and improves the talent 
training scheme, achieves “one product one major” 
personnel training mode, improves the correspond-
ing supporting training rooms, strengthens the con-
struction of teaching staff and teachers training, sets 
the power of multiple training rooms to build a soft-
ware technology training center, unified operation, 
effectively provides service for the zhongshan soft-
ware technology transformation and upgrading of 
industry and enterprise technology innovation, and 
becomes the sustainable development of the soft-
ware industry innovation, as well as the combination 

of production, technology transfer, and business 
incubators.

1)    make comprehensive arrangement of the school 
resource to establish an experimental practice 
teaching platform.
Around the school characteristics of “one town-

one product-one major” and the opportunity that we 
are building a provincial-level key major, we make 
comprehensive arrangement of the school resources, 
make cross with digital media; use the specialty of 
art in digital media and the feature that professional 
project development requires a lot of art resources to 
make deep fusion with digital media; develop cooper-
ation together; and build functional intensive resource 
optimization, as well as an open and efficient profes-
sional training teaching experiment platform.

2)    Combination of experiment practice teaching and 
scientific research of software development
Through the carrier of zhongshan institute of 

information technology, which was established by 
our department, we connect teaching and scientific 
research; make the practice of software development 
support practical training teaching; lead the students 
to the development of the actual software products; 
and improve the students’ ability of product develop-
ment and innovation ability.

3)    Innovate university–enterprise cooperation mode 
and build the system and process based on enter-
prise management and operation.
Software technology, respectively, makes coop-

eration with institutions associated with the soft-
ware technology (such as software association of 
 zhongshan city, information industry association in 
zhongshan city etc) and enterprises related to soft-
ware technology. A  software technology professional 
council is set up, apart from the system of manage-
ment and operation. The principle of shared princi-
ples and market- oriented operation are adhered to, 
and resource utilization and economic benefits of 
practice training bases are improved.

4)    Conduct international exchange and cooperation, 
promote research achievement
The major of software technology actively absorbs 

the professional concept of vocational education pro-
fessional qualification standards and the teaching 
standards in the developed countries and  districts, 
such as germany, Singapore, Hong Kong, and 
Taiwan; improves the vocational education curric-
ulum system, curriculum, and assessment standard. 
The backbone teachers and students are regularly sent 
to Taiwan, Singapore, and other international coop-
eration schools for a month to half a year’s study; 
academic curriculum reform of the teachers’ teach-
ing and professional communication and learning is 
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done. Foreign excellent software technology experts 
are hired to take part in the writing and construction 
of the training teaching material and to popularize the 
best training teaching material to other colleges and 
universities.

5)    Innovative Entrepreneurship
With the environment of school and market, we 

further encourage students of software technology to 
do business innovation and provide a good platform 
and environment for the students.

4 SAFEguARDS OF “4 In 1” “4D LInKAgE” 
unIvERSITY–EnTERPRISE COOPERATIOn 
TRAInIng BASE

In order to enable the practice base built to be the 
teaching center, research and development center, 
and technical service center, software technology will 
adopt the following measures:

1)    Improve the training base construction and opera-
tion management mechanism
Set up a university–enterprise cooperation execu-

tive committee, which is responsible for the base of 
production and management, student in post practice, 
and enterprise staff training. giving priority to practi-
cal teaching, according to the cooperation agreement, 
the training base carries out the corresponding social 
services charging projects that were independently 
run by the training base. In accordance with the agree-
ment, the training base pays the earnings ratio to the 
college, and turns it into a subsequent operation in a 
virtuous circle, making it a sustainable development.

2)    Deepen industry and enterprise cooperation
Relying on industry characteristics of “one town 

one product,” “one town one industry,” and economic 
development mode and development trend, we con-
stantly deepen the cooperation with industries and 
enterprises and introduction of software enterprises 
in the campus, optimize and improve the talent train-
ing scheme, and conform the new training rooms that 
need to be improved.

3)    Strengthen the construction of teachers’ team in 
training base.
Strengthen the cultivation of the “double type” 

teachers, encourage teachers’ in-service education 
and professional qualification, through teachers con-
struction mechanism, and make the teachers with 
enterprise working experience reach 80% and dou-
ble-quality teacher ratio above 90%. Simultaneously, 
we employ related enterprise experts to take part in 
the construction and management of the base.

4)    Strengthen the training and deepen cultivating 
mode to carry out orders, the service of regional 

economy. Based on “service is for the purpose, 
employment is the guidance” of school-running 
orientation, strengthen the cooperation with soft-
ware industry association of zhongshan city, inno-
vate university–enterprise cooperation, promote 
the software industry talents training, and provide 
high-quality practical software and technical per-
sonnel for the enterprise.

5)    Strengthen software technology research and 
development application
Based on existing research and development, use 

the favorable conditions of the training base to pro-
vide technical support on scientific research level of 
and joint research and development project for the 
enterprise; provide enterprises with a powerful tech-
nical guarantee and development.

5 COnCLuSIOn

The construction of university–enterprise coop-
eration improves the overall strength of software 
technology, makes it more distinctive, significantly 
improves the condition of the training base, and 
greatly improves the students’ professional skills. 
The construction of a training base is not only the 
requirement of higher vocational software technol-
ogy development but also the urgent need to promote 
the industry development and cultivation of profes-
sional and technical talents.
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ABstrAct: the important content of coal mine safety information system is to strengthen the coal mine 
safety production management, to prevent the occurrence of coal mine accidents. In the work of coal mine 
safety information system, therefore, it is important to improve the ability to cope with all kinds of accidents. 
therefore, strengthening the construction of the coal mine safety information system of a professional quality 
is important; in addition, one should also strengthen the institutional norm management, constantly improve 
the level of coal mine safety information system design, and strengthen the patrol of the scene and indispens-
able links such as equipment maintenance. the author combined with the mining environment, on the safety 
information system based on Internet of things technology in the application of coal mine safety production 
supervision is analyzed.

KeYWorDs: security information system; coal mine; safety in production; the Internet of things.

1 tecHnIque, groupIng plAn, AnD 
orgAnIZAtIon In tHe IntegrAtIon of 
tHe Internet of tHIngs

generally speaking, the Internet security work of the 
coal mine system is made up of many different kinds 
of grouped data. By means of assembling and coop-
erating mutually, grouped data can finally settle the 
mutual constraint relation. therefore, in terms of the 
Internet security of the coal mine system’s Internet of 
integration technique, the essence lies in the informa-
tion’s continuous transfer in grouped data made up of 
Internet security and the guarantee of some grouped 
data’s technical content of the integration of Internet 
of things. this series includes several activity forms 
as follows: transfer of information, assessment of the 
type of grouped data, and reference values of grouped 
data. to guarantee the effectiveness and optimiza-
tion of production, we ought to reasonably organize 
and plan the technical activities integration of the 
Internet of things in the coal mine Internet security 
system. During the technical period of integration of 
the Internet of things in the coal mine Internet secu-
rity system, the essence of organization and plan is to 
define the technical activities set and logical structure 
of the integration of the Internet of things. the graph 
later shows the technical program and organizational 
structure of the integration of the Internet of things in 
the coal mine Internet security system, including 3 lay-
ers of content as follows:

first comes the description layer. the basic meaning 
of existence is to technically program the integration 

of the Internet of things in the coal mine Internet 
security system; for example, the different describing 
techniques in the activities and process of the integra-
tion of the Internet of things. the diversification of 
the integration of the Internet of things is described 
as technical program, different data package forms’ 
organizational structure, and Internet security system 
under different user-defined integration of the Internet 
of things’ conditionals; the definition of switching 
activity data sets in diverse techniques in integration 
of the Internet of things, and it is the Internet secu-
rity technique in integration of the Internet of things 
according to grouped data. specific research and ana-
lyze process.

the next one is the model layer: the central content 
of the coal system’s Internet security of the integration 
of the Internet of things is the data elements’ technical 
communication stage. In this stage, according to all 
kinds of logical relationships of the activities in inte-
gration of the Internet of things, we build a structural 
model for the mine system’s Internet security of inte-
gration of the Internet of things. In general, the logical 
structural model is at a configurable level.

the last one is the application layer. Based on the 
configuration principle system, standard and basic 
data handling method in the coal mine security tech-
niques of integration of the Internet of things, accord-
ing to the demand information of clients, we can 
set different activities of integration of the Internet 
of things—boot sequence, to make sure that we can 
optimize the solution of the integration technique of 
the Internet of things in the coal mine system group.
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2 BAseD on coAl mIne Internet 
of IntegrAtIon of tHe clouD 
computIng plAtform ArcHItecture

2.1 Networking design

to satisfy the demand of wireless bandwidth, we 
design the visualization model. It transmits in every 
wireless layer of the construction service port in the 
video, and it makes contact with monitoring center 
management, with every part of video decoder, tel-
evision walls, and so on. the design and realization 
of the network communication model: In general, 
under relatively remote execution conditions, the 
bandwidth is not enough; we apply ultra-wide band 
wireless Internet not only to videos in WAn but also 
to the Internet platform of videos. Hence, the design 
of 2mB bandwidth is widely used nowadays, and it 
may lead to the unstable situation and unmoral use of 
wireless Internet monitoring. According to the design 
of the coal mine network node, by means of connect-
ing the management service port and logging in video 
streaming, you can see the server production monitor-
ing work in the video field. regardless of whether this 
kind of design could add load to the front-end band-
width, it shares image information with lots of users.

2.2 Designing scheme

Visualization model’s technical security comput-
ing of integration in the Internet of things. through 
4  monitoring work stations or a D1 single picture 
round tour, the segmentation of images and upload-
ing to the video streaming management service port 
make a unitize video signal. then under the storage 
and release of video streaming service interface, 
it can effectively prevent the wireless jam of staff’s 
direct access to the client. Working communication, 
the front video camera’s video line, links to the front 
of the image processor, video server, and terminal; 
accepts and transfers to monitoring center via video 
signal cable. At the very first moment, the video 
information monitoring center accepts the informa-
tion, remote control signal, and video server, and it 
transfers to camera clouding control line eventually.

2.3 Network modeling

According to the understanding of computer net-
works described earlier, this article emphasizes the 
introduction of application integration of coal mine 
in the Internet of things. the Internet is seen not only 
as an information model’s processing enterprise but 
also as the foundation of realization, enterprise pro-
ject cost, and schedule objective. In the computer 
network information management technology, mine 
surveying data are considered a time parameter of 

the workflow model based on computer manage-
ment; functional management in different stages of 
the implementation is closely related to the time; and 
different time as well as different tasks are completed 
in different conditions. Information collection, pro-
cessing, and distribution exhibit difference in the min-
ing area based on the measurement of the computer 
information management model under the computer 
information network model. According to every step 
of the work, we must implement the workflow model, 
and we should achieve the procedure of the computer 
management process eventually.

2.4 Production safety information database design

production management information base of the 
Internet of things usually includes the following 
aspects: the core content library, which is the locus of 
control information table, the basic data and its time 
point, the task of security management, and the con-
trol information table; second, the original records, 
such as work platform, management level, and indi-
vidual performance. It is the significant part of storing 
internal information security and also provides great 
convenience for future enquiries and filing. the third 
one is the graphical information table, which mainly 
aims at the creation of call safe production resources. 
finally, the management table and information table 
are used to reserve employee information, respec-
tively. In the design of the production management 
information base, it is not simple processing and data 
management, and it is directly applied management 
object to the database. the database security estab-
lishes a good relationship, and finally data sharing 
is realized.

2.5 Determination of system decision-making 
model

By identifying the model based on Internet of things, 
as to the coal mine security production management 
information system, it not only helps security deci-
sions but also the invariable choice of mode in the 
construction process. In addition, the information 
system board is strictly limited, which is beneficial 
to the production management operation and mutual 
restriction in interaction; to ensure that each task is 
strictly controlled, we should implement the process 
step by step according to the requirements of the 
standard model, comprehensively implement safety 
guarantee system and measures to achieve the goals. 
In terms of the actual situation of coal mine security 
production management information system and pro-
duction capacity, according to the safety of operation 
in different stages and different departments, the work 
is decomposed into different stages of the safety tar-
get analysis, in order to control the process of safety 
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dynamically, and, finally, complete the mission of coal 
mine safety. In this process, industrial tV monitoring 
and communication can not only combine but also 
get to use and meet different demand conditions. It 
is convenient for light transmission, as optical signal 
conversion can mix into light signals and then con-
vert light signals into an underground working face 
via underground electrical signals, finally making the 
data and voice independent.

2.6 Video streaming management server design

the establishment of the video streaming manage-
ment service port can not only support multiple 
users with simultaneous access to video management 
model but also because of the limitation of wireless 
bandwidth, it is a very good solution to remote video, 
in order to ensure that all department leaders can 
directly link at any time via the desktop computer 
communication model and browse the images while 
indulging in video monitoring. the server has passed 
by querying the database, and it realizes the function 
of the coal mine security production information. It 
can provide useful service to the remote computer. 
the connection of the video management server 
and spatial database can provide a large number of 
search services, such as attribute query service, vec-
tor and raster map service. security computing visu-
alization model is a very important video streaming 
cache server management module; if you can use the 
cached data development, database interactions can 
be deleted, and the data will improve the response 
speed to a lager extent. In general, providing video 
monitoring and a video streaming media server of 
security production management of the effective stor-
age function can realize user management, automatic 
alarm, and security advice.

3 conclusIon

the security computing visualization model is 
applied to safety production and the establishment of 
the service port on the remote computer communi-
cation. monitoring each stage of the implementation 
of 3d visualization monitoring and understanding the 
relative position of each node and the relationship 
between the actual environmental monitoring not 
only greatly reduces the difficulty of the enterprise 
management but also controls the cost of the enter-
prise well. finally, it results in a optimal solution in 
security production management. therefore, we must 
continuously explore its application in production 
safety strategy of integration of the Internet of things 
technology and wireless video technology, and we 
should accomplish beforehand control as a preven-
tion treatment to be nipped in the bud. Wireless com-
munication management level has strengthened in the 
round, which leads to safe and stable operation of the 
communication model, ensures it achieves zero fault, 
and serves the socialist modernization construction 
better.
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AbsTrAcT: The reason that enterprises establish internal control mechanism is because it is a guarantee 
of enterprises operating safety, working efficiently, and maintaining financial records of the credibility of the 
consideration. For logistics enterprises who want to set up an internal accounting control mechanism, you 
need to use effective management means, management measures, management processes, and so on. Due to 
the rapid progress of modern information technology, the internet gradually entered people’s field of vision; it 
combined the intelligent sensor, electronic identification, and computer network technology. besides the com-
puter and the internet, the information industry is the trend of the third. based on information technology of 
the internet of things, we can effectively achieve the accounting information electronically; as for the internal 
accounting control management of logistics enterprises, it plays an important supporting role.

KeYwOrDs: The internet of things; logistics enterprises; internal control; accounting.

To exert internal control, logistics enterprises need 
the cooperation of many departments, senior enter-
prises, and enterprise departments, upstream and 
downstream of enterprise institutions. All employees 
need to be involved, and such an ability can achieve 
the goal of enterprise internal control, setting up 
operations in accordance with enterprise develop-
ment strategies. The concrete content includes the 
internal control of enterprise internal environment 
management, enterprise management risk evalua-
tion, enterprise operational control measures, various 
aspects of information exchange and sharing, and the 
enterprise internal supervision mechanism. Logistics 
enterprises only have a scientific and efficient inter-
nal control mechanism, which is likely to achieve the 
high speed development of the stable and healthy.

currently, the internet of things technology has 
tended to scale up cooperation and intellectualization 
that companies need on the basis of establishing and 
perfecting internal control mechanisms. based on the 
internet of things, there is a big difference between 
internal accounting control and working in the tradi-
tional sense of the internal accounting control. internet 
of things is convenient for the operation of the logistics 
enterprises to create a lot of conditions: first, the full 
display. Through rFiD, electronic sensors, scan code, 

and auxiliary equipment, such as real-time informa-
tion can be extracted from items at any time; second, 
the transfer is worthy of trust. Now, our country has 
been basically covered with wireless network in most 
areas; wireless network is the important precondition 
for development of the internet of things technology, 
equipped with electronic originals in plant, equipment, 
and goods digital signals and can transmit via wireless 
network simultaneously. Finally, we have the intelli-
gent management. Through technical means such as 
cloud computing, batch processing can be processed 
in a timely manner from huge amounts of information 
of the item, so as to realize the interaction between 
person and person, content and content of interaction; 
realize the purpose to control the dynamic manage-
ment of a large number of items. The best example of 
cloud computing technology in the real application is 
the process of enterprise operation.

based on the internet of things, the logistics 
company based on the implementation of inter-
nal  accounting control can effectively promote the 
healthy development of the logistics industry in 
china and the logistics enterprise’s core competitive-
ness. Not only in this manner, but also on the basis of 
the internet of things, the logistics company on the 
implementation of the internal accounting control 

The corresponding author of this paper is Dai Yunhui.
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can effectively protect the enterprises to adopt the 
“overall management, diversity management, unified 
accounting” electronic management system, for the 
system set-up network security and firewall. All in 
all, the internal accounting control can promote the 
development of logistics enterprises, which makes 
the whole logistics industry healthier and could make 
progress more orderly.

1 brieF OF THe iNTerNeT OF THiNGs AND 
iNTerNAL AccOuNTiNG cONTrOL iN 
LOGisTics eNTerprises

1.1 Brief of the internet of Things

iot is (iOT) to the internet, as the basis of establishing, 
extends its own clients to all possible extents between 
items and items (M2M), and realizing the information 
interchange between objects and the shared network 
operation mode. internet of things, with the help of radio 
frequency identification (rFiD), infrared and electronic 
sensors, Gprs system, scanner, such as information 
acquisition, and transmission equipment, in accordance 
with the agreed in advance, the content of the agree-
ment will be implanted into the electronic chip items and 
internet connectivity; the exchange and sharing of infor-
mation will be realized, thus realizing the items identified, 
positioning, monitoring, remote control, management, 
and other operations. The internet of things includes the 
following three layers: induction layer, communication 
layer, and operational layer. induction layer basic function 
involves identifying and collecting the dynamic informa-
tion of the item. The fundamental role of the communi-
cation layer is extracted information transmission and 
processing the induction layer. The basic function of the 
operational layer is to effectively connect the internet of 
things with the client, to meet the specific needs of the 
industry, so as to realize the application of intelligence.

1.2 Brief of logistics enterprises’ internal 
accounting control

Accounting work is systematic, and it should enhance 
management efficiency, adapt to the economic mac-
ro-control economy, and adjust the structure of social 
resources. scientific decision making is of great 
significance, and it is aims at ensuring the market 
economy efficiency and fair operation of information 
systems. As the core part of logistics internal control, 
accounting control should not be ignored. Accounting 
control refers to the specific logistics enterprises car-
rying out normal accounting work, for guaranteeing 
the authenticity of the data, business economics, and 
the integrity of the assets, and establishment of related 
specifications, regulations, regulatory measures, 
the floorboard of the management process, and so 
on. currently, our country’s accounting information 

authenticity is generally not high: it severely reduces 
the effectiveness of accounting information and bur-
ies the hidden trouble of the economic development.

1.3 Promotion of the internet of Things to internal 
accounting control

First, the internet of things effectively promoted the 
logistics enterprises to realize the real goal of internal 
accounting control. The implementation of internal 
accounting control is in order to improve the effective-
ness of accounting information, to ensure the integrity 
and security of the enterprise assets. The ministry of 
finance and related ministries announced instructive 
documents of the internal control of enterprise, and it 
put forward the new requirements of internal account-
ing control. with the help of the internet of things 
technology, logistics enterprises can realize items of 
information sharing and exchange, thus achieving the 
true target of internal accounting control.

second, iot effectively promotes the enterprise 
accounting information process. The organic fusion 
of internet technology and the accounting informa-
tion can realize logistics enterprise business data and 
financial data synchronization; with the help of the 
internet of things, any business data can be directly 
passed to the accounting information system, and it 
can form the business and financial situation.

Third, the internet of things should promote the 
logistics enterprises to carry out the assets of the 
transparent process. by raw materials with the help of 
the internet of things technology, the logistics enter-
prises can start configuration of electronic signature, 
and items in the repository, such as vehicles, loading 
and unloading machine equipment installation infor-
mation, speaking, reading, and writing, at any time 
and electronic signature for “communication” could 
improve the transparency of assets.

The fourth one is that iot strengthened supervi-
sion and internal control of logistics enterprises. The 
internet of things can be used for enterprises to moni-
tor their own internal control. enterprises with the aid 
of technology can achieve business decision-making, 
decision-making, and supervision. business scope 
covers all the logistics enterprises and the specific 
affairs, as well as the enterprise’s production and sales 
link to supervise, promoting the practical efficiency 
of enterprises’ internal accounting control.

2 DeFicieNcY iN LOGisTics eNTerprises’ 
iNTerNAL AccOuNTiNG cONTrOL ON 
THe bAsis OF iNTerNeT OF THiNGs

Although internet technology is widely used and 
significantly improves socioeconomic efficiency, the 
technology for the government, enterprises, and the 
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general public information and privacy security bring 
great risks. currently, the internal accounting control 
of logistics enterprises also has many shortcomings, 
which the authors mainly summarize as follows:

2.1 Failing to correctly understand the importance 
of internal accounting control

Nowadays, a lot of logistics enterprises have no men-
tion of the degree of attention to the internal account-
ing control; moreover, it is also a perfect stranger in 
the internet of things, i did not know it was so. part 
of the logistics enterprises although made the inter-
nal accounting control of the related management 
system, but do not take the system of execution, the 
system can only become a business of foil, didn’t play 
a proper role.

2.2 Accounting personnel do not have perfect 
integrated service quality

under the condition of internet of things technol-
ogy, accounting personnel should not only have good 
accounting knowledge and skills but also have the 
corresponding application of computer and network 
technology. unfortunately, however, the vast majority 
of current logistics enterprises accounting personnel, 
due to the limitation of their own knowledge, do not 
have much exposure to computer network knowledge 
and technology.

2.3 Not establishing a scientific evaluation 
mechanism

The vast majority of logistics enterprises have not 
established a scientific evaluation of internal accounting 
control mechanism. For an enterprise to have a perfect 
internal accounting control mechanism, the implemen-
tation of the various management systems, the effect of 
the system implementation, which control results are 
determined by what department, how to evaluate and 
use what kind of evaluation method, and so on have not 
yet become established norms to guide mechanisms.

2.4 Failing to fully protect the accounting 
information system

The internet of things is actually based on rFiD 
technology of computer network; the attribute of 
the accounting information system will face certain 
security risks, and there are some security hidden 
dangers at run time. No matter which link error, 
such as computer viruses, malicious attack, infor-
mation management of wrong operation, and so on  
may bring a fatal blow to the system, the lead to 
accounting work cannot be carried out in accordance 
with the orderly plan.

2.5 Failing to effectively protect the accounting 
information

because the accounting information system security 
is bad, the accounting information would be a loss of 
data or data theft. Logistics enterprises will own a lot 
of confidentiality of data in the process of operation 
and the information stored in the accounting informa-
tion system, the data, and information for the enter-
prise have had a profound impact on the development 
of the future. Once the phenomenon of data appears 
to be lost or stolen, it will seriously affect the normal 
operation and development of the enterprise.

2.6 Not effectively dealing with accounting 
information system error in the data

in the iot-based accounting information system, all 
of the business enterprises are with the aid of systems 
connected to each other; so, if a business submits the 
wrong data, then the other business will be using the 
wrong data as a basis for the work, leading to mak-
ing the report data wrongs; the resulting data cannot 
reflect the reality of the enterprise management situa-
tion or report about a waste paper.

3 ADvice ON cONsuMMATiNG THe 
eNTerprise iNTerNAL AccOuNTiNG 
cONTrOL

3.1 Strictly following the principle of internal 
accounting control

Logistics enterprises should make clear that the internal 
accounting control needs to follow the following five 
principles: first, in combination with the operation and 
development of the enterprise itself, to establish related 
rules and laws of the internal control management sys-
tem; second, the control system of management object 
is every enterprise accounting work personnel, and 
institutional constraints in the behavior of each account-
ing staff; third, the control of the content should include 
all business links of logistics enterprises; fourth, strictly 
implement the principle of cost and benefit, with the 
most reasonable cost to realize the optimum con-
trol effect; fifth, adjustable principle, according to the 
change of enterprise environment and their own condi-
tions, to adjust and perfect the control system.

3.2 Strengthening the training of accounting 
personnel

The development and progress of the times require 
accounting personnel also wanting to improve their 
professional quality, with the deepening of the 
internet of things, and accounting personnel to mas-
ter the professional knowledge and skills before they 
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become somewhat out of place; they also do not meet 
the requirements of internal accounting control of 
accounting personnel. Therefore, logistics enterprises 
need to intensify training of accounting personnel and 
strengthen their consciousness of “internet of things.”

3.3 Consummating the evaluation mechanism of 
internal accounting control

enterprises should perfect internal accounting con-
trol evaluation mechanism and make its control sys-
tem bring out the best in each other. The concrete 
evaluation index needs to be combined with the actual 
situation of the enterprise itself to choose, so that we 
can improve the effectiveness of the evaluation mech-
anism. we should improve the evaluation of the inter-
nal accounting control mechanism, and we need to 
consider the overall interests of the enterprise, to bal-
ance the relationship between the whole and partial. 
we should measure the costs and benefits.

3.4 interaction between enterprise and 
management behavior

internal accounting control needs to link to manage-
ment activities. Logistics enterprises all the time in 
the management behavior, accounting business con-
tinues, too, so the internal accounting control should 
be able to timely reflect the business operation of the 
entire enterprise. Logistics enterprises in the pro-
cess of internal accounting control should make its 
interaction and enterprise management behavior in a 
timely manner and effectively reflect the enterprise’s 
operating conditions, which are convenient for subse-
quent operation and management of enterprises.

3.5  Doing a good job of network security and 
protection

enterprises should improve the network security pre-
vention and protection consciousness; through effec-
tive measures, they should ensure that the accounting 
information system is able to maintain a safe and 
stable operation. enterprises should establish man-
agement norms, has not been authorized officers of 
the accounting information system can never be any 
read and write operations. we should improve the 
staff’s computer skills, thus reducing the possibility 
of wrong operation, minimizing system malfunction 
caused by human factors, improving the protection of 
software and hardware, and using more secure tech-
nology to protect the system. confidential informa-
tion and data, and backup work, are constantly on the 
alert against the intrusion of the computer virus. we 
should make perfect the enterprise’s internal manage-
ment system and the code of conduct, to conform to 
the enterprise’s development needs.

3.6  Attaching great importance to the external 
supervision

enterprise supervision and internal accounting con-
trol can effectively improve the effectiveness and 
 efficiency of internal accounting control. corporate 
control reports submitted to the world and the auditing 
opinions of certified public accountants on the report 
can point out the problem in corporate control mecha-
nisms, and encourage the enterprises to improve.

4 cONcLusiON

under the modern enterprise management system, 
each enterprise’s accounting information system 
should be supplemented by an efficient internal con-
trol system and the authentic accounting informa-
tion. Only in this way, to ensure that each department 
within the enterprise is the most efficient, we should 
improve enterprise management efficiency, to obtain 
ideal results. in the actual management, we found 
that although a lot of logistics enterprises carry on 
the internal accounting control, there are still many 
shortcomings. Logistics enterprises need to under-
stand that the internal accounting control is definitely 
not meant do the work of a period of time to go; 
rather, it is a continuous improvement of constantly 
adjusting and enterprise comprehensive conditions 
that meet the needs of continuous work should be in 
accordance with the enterprise itself, structure adjust-
ment, the change in business scope, the changes in 
the external environment and audit of enterprises to 
improve work link, and so on, to constantly improve 
and adjust, so as to improve the pertinence and appli-
cability of internal control. under the condition of 
internet, the logistics enterprises internal accounting 
control should be the reality of enterprises, for they 
can really meet the demand of enterprise operation 
and development of the internal accounting control 
system. implementation of scientific and effective 
internal accounting control cannot happen overnight; 
it needs to experience its own perfect process, accord-
ing to the actual process of enterprise environment 
change and face the problem of dynamic correction. 
with the constant improvement of the market eco-
nomic system, the overall quality of the enterprise 
staff increases in the departments of legal supervi-
sion. Along with auditing the strength of the increase, 
the enterprise will gradually to do a good job of inter-
nal accounting control.
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ABSTRACT: This article puts forward the concept of personalized information service of the university 
library in the network environment, and this will become the new service model of the digital library. This 
article analyzed the information service mode of the university library in the traditional environment, pointed 
out the necessity of building the personalized information service mode of the university digital library in the 
network environment, and established the specific mode of the current personalized information service of the 
university digital library based on the network environment.
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1 INTRODUCTION

The development of network technology forces the 
university library to conform to the digital trend of 
development, beginning with the transition from tra-
ditional library to digital library, and then bringing 
about the changes of the information service mode. 
In the future, investigating the status and role of a 
library, ability and quality of information service 
will become an important indicator (Zheng, 2002) 
The personalized information service will provide 
new requirements for the university library. The 
personalized information service means the user for 
a service in terms of (Zhang, 2002). The personal-
ized information service means the targeted service 
to users. It includes two aspects: (1) The user can 
customize their required information according to 
their own needs. (2) The repositories of the univer-
sity library target the characteristics of the user in 
the network environment, selecting resources and 
services needed most for the user. According to the 
change of the needs of the user, the dynamic change 
of the information is provided, so that users get per-
sonalized service. Its purpose is “humanism, user 
first.” Personalized information service not only to 
the recipient of information — users, they can be 
obtained more easily information resources what the 
user “custom” according to its own characteristics, 
and improve the utilization efficiency of the library; 
and information provider — university library, they 
can understand the gap more directly, more scientific 
between to university libraries, provide information 

and information needs of users, timely adjust the 
service strategy and the plan itself to meet the user’s 
information needs ( Xia, 2002).

2 TRADITIONAL UNIvERSITY LIBRARY 
INfORMATION SERvICE MODE

The material basis of the traditional information 
service of the university library contains printed 
 reference books and retrieval reference tools, lag in 
technology, and rigid service mode. There are mainly 
two kinds of service mode.

2.1 Position service mode

The traditional information service of the university 
library in the paper document as the carrier, librari-
ans service for user around the book and periodical 
borrowing or telephone consultation in the library, a 
single service model (He, Song& Zhao ,2012).

2.2 Passive service mode

The traditional library service object consists of 
mainly the readers to the library; the service mode is 
more passive; the service content is mainly borrow-
ing and returning document resources, documentary 
reproduction, novelty search, and advice; and the 
information service belongs to the shallow face-to-
face passive service mode, unable to effectively meet 
the needs of readers at different levels.
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3 NECESSITY fOR BUILDING THE 
PERSONALIZED INfORMATION 
SERvICE MODEL Of UNIvERSITY 
DIGITAL LIBRARY IN THE NETWORK 
ENvIRONMENT

3.1  Changes of document carrier forces it to 
make inevitable the building of personalized 
information service mode of university digital 
library

In the network environment, the university library 
document carrier develops from paper to paper, disk, 
network, and databases coexist, which will inevitably 
lead to the information service mode of the university 
library to change.

3.2  Changes of obtaining document force it to 
make inevitable the building of personalized 
information service mode of university digital 
library

In the network environment, the methods of users 
obtaining documents develop from getting docu-
ments personally from the library through the net-
work computer, mobile phone, Micro message, 
iPad, ipone, and so on; these will inevitably lead to 
the position service model of the university library 
changes. Otherwise, the library will cease to exist 
except in name.

3.3  Changes of transmission mode force it to 
make inevitable the building of personalized 
information service mode of university digital 
library

In the network environment, the library is transmit-
ted to the user literature by way of user door-to-door 
or librarian service for receiving the user through the 
QQ, MSN, Micro message, and E-mail; these will 
inevitably lead to passive changes in the information 
service mode of the university library.

4 PERSONALIZED INfORMATION SERvICE 
MODE Of UNIvERSITY DIGITAL 
LIBRARY BASED ON THE NETWORK 
ENvIRONMENT

The popularization of computers, the development of 
network technology, and digital information resources 
constantly emerging have led to great changes in the 
information service of the university library. The 
personalized information service mode based on the 
network environment is seen mainly in the following 
aspects.

4.1 Special service network

According to the requirements of specific users’ per-
sonalized information, the library and free digital 
resources are used in the network to collect related 
documents and to finally provide regularly or irregu-
larly the required documents and information through 
E-mail, QQ, and WeChat.

4.2 Information push service

Network-free information corresponding subject data-
base information, user training subject librarians do 
not regularly for the teaching and scientific research 
of subject experts help library probation notice and 
retrieved through e-mail sent to you subject experts, 
for the literature information specialists in teaching 
and scientific research and provide valuable(Li, 2013). 
Subject librarians can also create users’ personal gate-
way. Subject Librarians can be integrated through a 
variety of valuable free resources and network database 
resources to an information platform in the gateway to 
provide personalized information services to the path 
that users can choose (Jiang& Li, 2014).

4.3 Online user training

With the development of information technology, 
some users do not want to personally go to the library 
to participate in relevant training; in order to meet 
the needs of these users, the library carries out online 
training with the aid of the network and provides the 
user with a virtual no physical space training envi-
ronment for users. However, for a vast number of 
users, remote training has become an effective way to 
improve their literacy.

4.4 Subject navigation

Information resources increase at exponential speed 
every day; these will bring great difficulties to choose 
and extract valuable documents from the vast number 
of users. Subject Librarians collect related disciplines 
of their own based on their professional knowledge 
and knowledge of library and information science by 
the library subscription database and network-free 
resources; this classification is made into subject 
gateway Webpage, linking to the library Webpage 
for different disciplines, user services, and it greatly 
saves the time of the user selected document.

4.5 Embedded teaching service

Subject Librarian of the university library is embed-
ded into the teacher’s teaching in the classroom 
according to the teachers’ needs, teaching the students 
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how to retrieve relevant documents of the profession, 
how to select the documents, as a teacher assistant, 
which will greatly reduce the time of the teacher’s 
retrieval document, so that they can have more time 
to conduct teaching research.

5 CONCLUSION

In the network environment, the information service 
of the university library not only faced challenges but 
also ushered in opportunities. Personalized informa-
tion needs of users is a source for the development 
of information services of the university library; the 
university library should comply with the tide of 
information era and continue to explore personalized 
information service mode suitable for this library, in 
order to better meet the needs and myriads of changes 
of users.
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ABSTRACT: With China’s rapid economic development, computers have gradually been used in every  aspect 
of social life and computer networks have increasingly become an important part in people’s lives. However, 
with the increasing application of the computer network technology, computer network reliability has gradually 
become a focus of attention. In order to meet its requirements, this paper makes an analysis of present situations 
of the computer network reliability and puts forward corresponding optimization methods.
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With the rapid development of economy, China has 
gradually entered information age which brings great 
changes to our life. So computer network reliability 
becomes one of the most important problems in the 
process that the computer develops. The reliability 
of computer networks has certain effect on computer 
security. So in order to avoid bad interference and 
destruction from the outside, it is necessary to ensure 
the reliability of computer networks.

1 DEFINITION AND PRINCIPLES OF 
COMPUTER NETWORK RELIABILITY

1.1 Definition of computer network reliability

The definition of computer network reliability is 
that within a certain period of time or under certain 
conditions, computer network system can ensure the 
smooth transmission of information and the stability 
of a computer network application system to com-
plete the task in time. 

1.2 Principles of computer network reliability

Workers for computer network construction have 
accumulated many principles to guarantee the com-
puter network reliability, the principles are as follows:

First, constructing a computer network must follow 
international standards. For example, in the  process of 
the computer network reliability construction, atten-
tion should also be paid to the selection of an open 
computer network structure system. In this way it can 
support links with other systems and equipment.

Second, the characteristics of the computer network 
reliability are reflected by selecting a mature network 
technology and by constructing a network structure 

through the combination of computer network tech-
nology’s practicality, universality and practicality.

Third, reliability and security of the computer 
network should be combined together. In the con-
struction of the computer network reliability, security 
construction should be strengthened at the same time, 
which can make the computer have a higher degree of 
security and a higher fault-tolerant ability to ensure 
correctness and security of the data and a normal 
operation of the network system.

Fourth, a computer network should equip with 
management functions which can manage computers 
to ensure a smooth operation of the computer network 
and its reliability.

Fifth, choosing good computer network media can 
guarantee that the backbone network has certain band-
width to improve the reaction rate of computer networks 
which further ensures the computer network reliability.

Sixth, making full use of existing resources to 
improve the computer network operating system can 
protect cyber source, which lays a solid foundation 
for the guarantee of the computer network security.

2 RESEARCH STATUS OF COMPUTER 
NETWORK RELIABILITY

In the 1950s, the damage to network components 
made telecommunication system’s total amount of 
network transmission greatly decline and arose a user 
call congestion phenomenon which eventually led to 
a wide range of network paralysis and brought sig-
nificant economic losses to people. American experts 
call it “network link failures” and further put for-
ward measurable standards “network connectivity”. 
Thereafter, with the continuing development of the 
computer network technology, computer network 
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reliability also makes a breakthrough. The research 
direction of the computer network reliability has 
changed from connectivity to reliability which is pop-
ularized with the development of computer networks. 
Computer network reliability has become a main 
research field in computer science.

3 ANALYTICAL METHODS OF COMPUTER 
NETWORK RELIABILITY

A general computing formula for reliability has not 
been found in the research process of the computer 
network system. At present, computing methods 
of the computer network reliability mainly include 
accurate and approximate computing methods. 
Accurate computing method is mainly applied to 
special topological structures or small and medium 
networks. It mainly includes state enumeration 
method and state spatial decomposition method. The 
 approximate  computing method can only be used 
by large and medium networks to estimate the reli-
ability. It is mainly used to reduce accuracy and then 
reduce the difficulty of computing the reliability. It 
mainly includes simulation method, graph trans-
formation method as well as the upper and lower 
bound method. Although the approximate computing 
method cannot accurately compute the exact value of 
reliability, it is more suitable for large scale networks 
to compute the reliability compared to accurate com-
puting method.

4 DESIGN CRITERIA OF COMPUTER 
NETWORK RELIABILITY

The development of things should take a certain path. 
Similarly, the development of the computer network 
technology is also based on certain criteria. As the 
computer network technology has been widely used 
in various fields, it is inevitable for people to put for-
ward higher requirements for reliability. Information 
is transmitted between different areas by means of the 
computer network system. And the coverage area of 
the computer network system is directly related to the 
range of transmission that the information can be trans-
mitted. If the computer network reliability cannot be 
guaranteed, misinformation or a delay of transmitting 
information will be occurred in the process of infor-
mation transmission which will not only bring huge 
economic losses to the society and individuals, but 
also make people lose trust and reliance on computer 
networks and then computer network technology will 
lose the value of existence. Therefore, it has become 
extremely urgent to strengthen the construction of 
the computer network reliability in today’s world. 
Since computer network reliability is a scientific and 

systematic concept, certain criteria should also be fol-
lowed in the process of reliability design.

First, redundant design and fault-tolerant design 
need to be used. Computer network technology is a 
high-tech system. We know that the amount of infor-
mation that the computer system needs to transmit 
is very great, so it is possible to have network link 
failures. Therefore, in order to ensure the computer 
network system’s accurate and timely transmission 
of information, redundant design and fault-tolerant 
design will be adopted when constructing computer 
reliability. By operating two management concepts, 
each computer can use network space to be spare 
machines for each other. That is to say, when a com-
puter cannot run normally, it will be replaced by a 
backup computer to complete the task. It can not only 
achieve the purpose of transmitting information and 
avoid delaying information, but also ensures the sta-
bility of computer networks.

Second, new technologies by careful selection will 
be applied to computer networks. With the progress 
of the times, more and more new technologies are 
quickly generated, some of which are applied to daily 
life. Although computer networks have had a rapid 
 development, many relevant new technologies are still 
generated. That is to say, the newly generated technol-
ogy is temporarily unable to be successfully applied to 
the computer network system. If the computer network 
system is unable to manipulate these new technologies, 
they may cause the computer network system not to run 
normally or even have a breakdown which will bring 
serious economic losses to the society and people.

Third, the cost generated in the period of com-
puter network system’s lifetime should be planned 
as a whole. When the computer network technology 
is used, computer network system’s service life and 
expenses should also be considered and planned over-
all. In the process of using computers, an appropriate 
computer network system should be chosen to reduce 
network programming costs, maintenance and operat-
ing costs generated during the computer’s service life. 
In this way, the users’ quality in use won’t be reduced 
but investment cost of the computer network is reduced 
which can protect the computer network reliability.

Fourth, network products of high quality should be 
chosen at the present stage. Computer network sys-
tem is a system operated by both hardware and soft-
ware. Therefore, if either the hardware or the software 
fails, computer network reliability will be affected. 
So network products of good quality at the present 
stage should be chosen to ensure the computer net-
work reliability and provide a good network operating 
environment. But network products should also be 
chosen based on actual situations rather than a blind 
pursuit of high and low prices. Network products cho-
sen based on actual situations can have their use value 
and meet our needs.
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Fifth, constant inspection and maintenance of the 
operating network system are also important criteria of 
designing computer networks. When people use a com-
puter network, some waste resources can be produced 
which sometimes will even bring different degrees of 
damage to the network system. If the hidden danger 
can’t be repaired in time, security and reliability of the 
computer network will be under threat. The computer’s 
hidden danger also means that people’s property secu-
rity is facing serious challenges. Therefore, regular 
inspection and maintenance of the computer network 
technology should be conducted in time in order to 
eliminate potential problems timely and remove com-
puter network’s security loopholes and ensure a normal 
operation of the entire network system.

5 ESTABLISHMENT OF A SET OF IMPROVED 
COMPUTER NETWORK MANAGEMENT 
SYSTEM 

As we all know, a computer network system sup-
ported by both hardware and software operates nor-
mally. In addition to that, it is also supported by other 
components. But the study on how to ensure the 
computer network reliability can be probed into from 
two aspects including software and hardware which 
occupy a crucial position in computer networks.

5.1 Hardware design

All sorts of data will be constantly input and output 
the host system of the computer network. The level of 
a host computer’s performance has an important effect 
on the reliability of the computer network. Generally 
speaking, the host device of a computer network sys-
tem equipped with the characteristics of high scala-
bility, high availability and high reliability can fully 
meet the requirements for reliability. In short, the 
devices of the network system have a higher reliabil-
ity than the host subsystem. The reliability of the host 
subsystem is mainly achieved by cluster and backup 
technologies, while the reliability of the hardware is 
mainly maintained by way of dual host redundancy 
and dual host backup. Dual host redundancy refers to 
two hosts providing network services supervise each 
other. Once one has a breakdown, the other will take 
place of it to ensure the normal operation of informa-
tion. Hot standby refers to the two hosts including an 
active host and a backup host. When the active host 
has problems, the backup host will take over its job to 
maintain the stability of the system.

5.2 Software design

70% of the computer’s reliability problems arise from 
its internal system. When the computer connects to 

the local area network (LAN), the reliability of the 
network system will face great challenges. At this 
point, we can establish a three-dimensional network 
topological structure to maintain the system’s relia-
bility. Specific details are as follows:

First of all, safety protection should be isolated. 
Internal system’s firewall settings can form a reliable 
protective barrier with the LAN, the Internet and the 
cluster, so that the cluster’s information access can 
match firewall rules. Only appropriate information 
can have the access which will improve the cluster’s 
reliability to a large extent.

Secondly, network access should be controlled. 
Firewall settings can be used to limit the number of 
computers with open access and assess their legiti-
macy. So illegal attacks to computers can be funda-
mentally prevented, and the network system’s security 
risks can also be reduced.

Thirdly, the node can be used for mapping. Port 
mapping is a key technology to guarantee the com-
puter network reliability. It mainly adopts the way of 
transferring destinations to effectively hide the inter-
nal cluster’s network information. When the external 
access port is changed, it’s ok to modify the mapping 
to achieve direct access.

Last but not the least, other techniques can also 
be adopted in addition to the application of firewall 
technology.

6 CONCLUSIONS

People strongly rely on the computer network with 
its widely application. At the same time, requirements 
for its reliability have also become higher. In order 
to meet the users’ requirements for the computer net-
work reliability, it is necessary to carry out research 
and analysis to put forward suggestions for improve-
ment on existing problems of the construction of the 
computer network reliability which will contribute to 
the development and construction of the computer 
network system and enhance people’s confidence for 
computer networks and avoid economic losses.
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1 InTRODuCTIOn

In 1890, Brandeis and Warren, private law scholars in 
the united States, “Harvard Law Review” (“Harvard 
Law Review”), published the “theory of privacy,” 
a paper that first proposed privacy (the right to pri-
vacy) concept. After nearly a hundred years, citizens’ 
rights to privacy as an important personality content 
was gradually recognized and protected by law, and 
it showed a trend toward international harmoniza-
tion. However, recently, with the rapid development 
in computer information network technology, makes 
privacy in cyberspace before being unprecedented 
challenges, strengthen the legal protection of personal 
data and privacy in cyberspace, has become an inter-
national urgent social legislation.

2 PRIvACY AnD InTERnET PRIvACY

Privacy, as a basic personality right, means that citi-
zens enjoyed the tranquility and private information 
while being protected by law in their private lives; this 
is not illegal intrusion, and it knows the collection, 
use, and disclosure of the right kind of personality. 
It is generally believed that the right to privacy holds 
good only if the subject is a human being; its content 
has authenticity and privacy, including the right to a 
peaceful personal life, private information confiden-
tiality, personal communication secrets, personal pri-
vacy rights, and other uses. Privacy rights of citizens 
of personality are the most fundamental of the impor-
tant contents, along with their human dignity, rights 
and recognizes the value of the produce.

The extreme importance of individual privacy is 
different from civil law countries of the European 
Civil Code, a chronic lack of privacy concept. until 
the 1960s, with the rise of the civil rights movement, 

the application of computer technology developed 
information and communication dissemination, and 
privacy began acquiring the status of the Constitution 
and private law, by the relatively complete legislative 
protection. France, Germany, and other countries 
have enacted laws and separate regulations, or in 
the case of individual citizens, in the form of right 
to privacy protection. Even in some yet to recognize 
civil rights to privacy as an independent country, such 
as Britain and Australia, the privacy of citizens also 
receives indirect protection to varying degrees under 
the name of reputation or other relevant civil rights.

With the development of society and economy, 
privacy object content is expanding. In the modern 
information society, the traditional areas of privacy 
extend to the network continuously and add new 
entity content. Seeking to maximize business ben-
efits, operators often personalize collected data of 
citizens and apply it to for-profit business activities, 
a violation of consumers for their personal privacy 
enjoyed by concealment, domination, maintenance, 
and use of the right kinds of urgent law to regulate 
illegal phenomenon.

Economic activity in the privacy of the network is 
different from the general privacy features. Daily life 
for citizens, in general for violations of privacy perpe-
trator subjective malicious damage caused to the right 
holder, is mainly reflected in the spirit of respect, the 
performance of subjective mental anguish; this gener-
ally does not involve property content. Because men-
tal pain is a subjective experience, it is difficult to 
be clearly defined, for the protection of privacy legis-
lation to bring some difficulties. However, economic 
activity in the network, privacy, content that has eco-
nomic value, due to the infringement action, opera-
tors are generally from the commercial purposes. 
For consumers, the consequences of the violation 
of privacy cause mental pain, for example, because 
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consumers do not have the opportunity to contact 
their personal data and make necessary corrections 
so that the true image of the individual consumer 
may be violated. But the most important thing leads 
to loss of property for the consumer or they may not 
benefit; for example, the user’s mobile phone send-
ing spam messages causes additional expenditure 
for consumers; the user’s personal information such 
as identity card numbers and credit card numbers is 
more likely to be disclosed to a third person, resulting 
in huge losses for consumers. In addition, the scope 
of privacy object expanded to include the traditional 
economic activities that do not belong to the privacy 
of content, such as name, gender, age, and so on; con-
sumers do not want to let others know about all the 
personal information that belongs to the era of net-
work activity information privacy content.

3 InFRInGEmEnT OF PRIvACY In 
CYBERSPACE SITuATIOn 

A report recently released by the Congressional 
Statistics Office said that 97 percent of the attempts 
by the u.S. government to develop the site cannot be 
achieved by privacy standards. The most current site 
with software to monitor user surfing habits, even 
in the case of unauthorized users to make the files, 
records the user’s e-mail address and online shopping 
habits. This is undoubtedly a violation of a citizen’s 
private information. In addition, many sites are often 
contrary to the commitments previously made on the 
rational use of customer personal information and do 
not share customer information with any third party’s 
personal bankruptcy, though the sale of the  customer’s 
private information is hard to make the final sum. 
Some people think they can legally build customer 
personal data files of the website, causing the greatest 
threat to personal privacy; these data are likely to be 
or cannot be expected to monitor the consequences of 
some unethical companies and individuals’ use.

Although there are a large number of sites with 
privacy statements categorically asking visitors to 
provide personal information, only a handful of sites 
do require a network security expert, explaining the 
customer data collection methods, scope, access to 
information, safety measures, and permission for 
information site data protection. Even if such privacy 
protection policies are often non-existent, some sites 
will not only ignore their provisions to protect the pri-
vacy of illegally collecting users’ personal informa-
tion, and even the user’s sensitive information shared 
with third parties, in order to make huge profits. 
Internet users and the site have permission for private 
ownership and use of information in a fierce compe-
tition. But on the other hand, the majority of people 
in order to get free services and goods website, often 

take the initiative to personal information leakage to 
the site, which will lead to many unforeseen conse-
quences, and the site can be a defense to the victim 
by agreeing to block its access to personal illegality 
information.

4 mODE OF FOREIGn-RELATED 
LEGISLATIOn TO PROTECT

Continue to occur in the network analysis of the 
phenomenon of these violations of citizens’ privacy, 
mainly because of interest inherent structural char-
acteristics and e-commerce web development lead 
driver. Lagging users also lack awareness of pri-
vacy protection as well as related technical protec-
tion measures, which are aspects of reasons. A huge 
threat to the development of information networks 
of personal privacy caused by countries in terms of 
strengthening the legal protection of online privacy 
has reached a consensus. For example, in Taiwan, 
on August 21, 1995 the formal implementation of 
“Computer Processed Personal Data Protection Law” 
and its implementing rules, the European Common 
market Council in October 1995 adopted the 
“Convention on the automatic processing of personal 
data protection,” the united States in 1986 devel-
oped “electronic Communications Privacy Act, “and 
Germany developed a “telecommunications service 
data Protection Act,” which are all we can learn from. 
Based on this basic principle, “any regulation of the 
Internet should not hinder its development”; estima-
tion of national norms because of the collection of 
personal data online, such as the use of e-commerce 
and network behavior, may impact the development 
of different network privacy be legal protection and 
relief patterns and focus is different. Industry self- 
regulation can be divided into two categories with the 
Legislation, respectively, such as the representative of 
the united States and the European union.

5 u.S. SELF-REGuLATORY LEGAL mODEL 

American consciousness in terms of the privacy 
aspects of the measures is exhibited at the fore-
front of the world. In 1967 through the “Freedom of 
Information Act,” in 1974 the formalized “Privacy 
Act” can be regarded as the united States’ privacy 
protection Basic, which enables the u.S. federal 
government agencies to collect and use personal 
information purview and provisions shall not dis-
close any information related to the parties without 
the consent of the parties. 20 1970s and 1980s has 
formulated a series of laws and regulations to protect 
privacy. Such as Fair Credit Reporting Act of 1970, 
Right to Financial Privacy Act of 1978, the Federal 
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Cable Communication Policy Act, the video Privacy 
Protection Act, and so on. In 1986, the  Electronic 
Connection Policy Act of 1986 was an important 
bill processing network privacy. It provides through 
intercepted communications access or leakage of 
information stored in the case of infringement of per-
sonal privacy exception and responsibilities, prohibits 
“providing electronic communications services to the 
public”; the content of communications service pro-
viders will be generated in the process available to 
any unauthorized entities.

As the case law, the united States has established 
a number of principles through case network privacy 
protection. For example, in 1993, California Bourke 
v nissan motor Company’s case established the 
general principle of Email Privacy Protection: “The 
prior knowledge of company policies (known Email 
may be accessed by others) can be regarded as no 
reasonable expectation of privacy. And the owners, 
operator’s access to this network does not constitute 
intercepted.” In 1994, Steve Jackson Games v united 
States Secret Service’s case specifically, not secretly, 
read or deleted personal e-mail, e-mail intercepted by 
unauthorized data nations agencies also need to have 
access to legal enforcement order rather than a search 
warrant.

6 Eu LEGISLATIOn mODE 

Compared with the united States, the European 
union passed legislation to pay more attention to pro-
tect the security of personal data. Eu Data Protection 
Directive of the European Parliament on 24 October 
1995 included almost all of the adopted provisions on 
personal data processing. Its purpose is to protect indi-
vidual freedom and basic human rights, and to ensure 
the free flow of personal data between the Eu mem-
ber states. According to the directive, the data control-
ler’s duties are to ensure the quality of data, data pro-
cessing legitimate prohibition dealing with sensitive 
information, and thus informing the parties. Contact 
data subject is entitled to the rights and opposition 
rights, and the right to correct, delete, or archive their 
personal data. On September 12, 1996, in “Electronic 
Communications Data Protection Directive,” the 
European union adopted by the Council is the “Eu 
Personal Data Protection Directive” supplementary 
and special provisions.

In October 1998, related to e-commerce, “Private 
Data Confidentiality Law” also came into force. In 
1999, the European Commission developed a “gen-
eral principle of personal privacy on the Internet,” and 
“invisible and automated recommendations on the 
Internet software, hardware, personal data process-
ing carried out,” the collection of personal data on 
information highways “process rights of individuals 

protection Guide” and other relevant laws and regula-
tions, for users and Internet service providers (ISP). 
These provide clear privacy protection principles to 
follow, so that member states establish effective pri-
vacy protection in a network unified legal system.

In addition to these two legislative protection 
modes, there is a “self-led technology and consumer 
model”, emphasized as “personal privacy select the 
platform (P3P),” the right to use the software by 
strengthening protection awareness and integration 
of other ways to enable consumers to protect net-
work privacy purposes. But because such a system or 
program for their own safety and reliability remains 
questionable, these software tools of technology can-
not completely replace the legal framework for online 
privacy protection, and they play only a secondary 
role in protection.

7 CHInA’S OnLInE PRIvACY PROTECTIOn 
LEGISLATIOn mODE SELECTIOn AnD 
SYSTEm COnSTRuCTIOn 

Article 38 of our Constitution, Article 39 and Article 
40 stipulates that citizens protect human dignity, pri-
vate homes, freedom, and privacy of correspondence 
regarding the interpretation of the protection of pri-
vacy of individual citizens to leave a broad space for 
other branches of law and justice. Civil law, criminal 
law, procedural law and the “Law on the Protection of 
minors,” “Women’s Rights Protection Law,” “Law on 
the Protection of Persons with Disabilities,” “statis-
tics,” “Provisional Regulations on bank  management,” 
and other separate regulations on privacy protection 
in both the fragmented regulations. But the civil law 
judicial protection of the privacy rights of citizens 
emerges mainly from the Supreme Court’s interpre-
tation, such as “opinions on the implementation of a 
number of issues (Trial),” “to hear defamation case 
to answer several questions,” “on the determination 
of civil issues tort liability for damages spiritual 
interpretation,” and so on. These provisions deal with 
China and are currently the most important legal 
basis for privacy disputes.

“Opinion on the implementation of a number of 
issues (Trial)” on page 140 states: preached in writ-
ten, oral, and other forms of another’s privacy, or 
fabricating facts to openly vilify others’ personality, 
as well as the use of insults, row, slander, and other 
means to damage the reputation of others; some 
impact of these should be recognized as acts of def-
amation against citizens. In addition, the Supreme 
Court “to hear defamation case to answer several 
questions,” also clearly pointed out: For without 
their consent, unauthorized material released about 
another’s privacy, or promoting the privacy of others 
in writing, orally, causing damage to the reputation 
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of others, in accordance with others are dealing with 
infringement of the right of reputation. Just before the 
two judicial interpretations, privacy rights of the citi-
zens are classified as an indirect protection of reputa-
tion. However, the right to privacy as an independent 
development, and reputation, although closely linked, 
may occur in some cases cross, but there are two sep-
arate areas of mutual differences: The two subjects, 
the nature, the adjustment range, infringement way, 
and protection methods are different.

Defamation is concerned with the fact that hon-
or-related civil subject statements are true and eval-
uate whether it is appropriate, and privacy concerns 
are the subject of civil tranquility of private life and 
private information secrets not to be violated. On 
February 26 of the same year, the Supreme Court 
“on the determined spirit of tort liability for damages 
number of issues of interpretation” will be privacy 
interests as an independent personality, after all, a 
progressive legislation. However, this interpretation 
has not been established as a right to privacy from the 
legal status of independent civil rights; privacy and 
personality rights are still not tied reputation, honor, 
image rights, and so on, which leads us to saying that 
is a pity. Interpretation of Article 1 states: “violation 
of the public interest, public morality infringement of 
another’s privacy or other personal interests of victims 
in the grounds of infringement to the people’s court 
to seek compensation for moral damage, the people’s 
court shall be accepted in accordance with law”; its 
first three also provides that unauthorized disclosure, 
using dead privacy, or in violation of the public inter-
est, public morality in other ways against the deceased 
privacy, their close relatives and therefore mental suf-
fering to the people’s court to seek compensation for 
moral damage, the people’s court shall accept the law.

China has not yet put privacy as an independent per-
sonality right to be provided for in the law; there is no 
specific law and regulations in terms of privacy pro-
tection; and privacy confirmation will be attributed in 
reputation only in the judicial practice of protection or 
as a general personality’s interest content. Specialized 
legislation to protect the right to privacy can not only 
solve our traditional areas in the privacy problems 
(such as the right to protect the privacy and reputation 
of the cross, the boundaries of freedom of speech and 
freedom of expression and the press, publishing, etc.) 
but also can not face the information technology, the 
rapid development, and wide application of electronic 
products cyberspace privacy challenges raised.

In an increasingly convenient network utilization, 
network data storage exchange is becoming increas-
ingly popular nowadays; with consumers’ personal 
information and protection of personal privacy, ser-
vice providers of personal data should be made how 
to use and circulation network and e-commerce devel-
opment of China are important problems to be faced. 

However, in fact, admitting that the network is a new 
concept of privacy as an Internet presence and is rec-
ognized in law and protected as not completely equiv-
alent, it first involves the legislative model of choice. 
Some have argued against the select industry law 
model, but compared with Western countries, China 
has long been given little attention to the protection 
of personal privacy. In addition to whether it has com-
mercial websites or the privacy of individual citizens, 
the concept is very weak; this is a historical tradition of 
legal culture accumulation caused by a short time and 
cannot be changed. Therefore, the author argues that 
European countries should learn from the Legislation 
model instead of American industry self-regulation 
model. In addition, for some scholars tend to have dif-
ferent regulations decentralized network privacy pro-
tection legislation system, we believe, for even dedi-
cated privacy laws are not developed in our country, 
the protection of personal data of Internet users’ tasks 
is particularly implications arduous; if network per-
sonal data and privacy protection legislation are more 
widely used, the resistance is greater. If the number 
does not depend on network privacy protection leg-
islation in different sectors not only causes confusion 
and an imperfect system but also makes internet pri-
vacy legislation become a protracted task; therefore, it 
should not be implemented.

8 COnCLuSIOn 

We should consider their national conditions while 
being actively concerned about legislative trends and 
legislative developments in the international arena; 
we should draw practical experience measures, the 
general approach, and principles of the formation 
of online privacy legislation. We should gradually 
move closer to international standards of privacy 
protection, gain access to international coordination 
for the initiative in the construction and development 
of electronic information network when just starting. 
First, the law should clearly separate status as a civil 
right of privacy, and thus develop “Privacy Act” as 
quickly as possible to strengthen the traditional legal 
protection of privacy. We should also use the impor-
tant information age network privacy to adjust K to 
establish a complete set of privacy right protection 
laws and regulations.
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1 InTRODUCTIOn

Current methods of data collection in social work pro-
vide a number of disadvantages. Data obtained from 
paper questionnaires, video and audio recordings need 
to be further processed. Processing of these data is slow, 
inflexible, and can lead to inaccuracies. In some cases, 
it is however possible to process paper questionnaires 
using document scanner and a computer with software 
for processing form data, which includes technologies 
such as optical character recognition (OCR), isolated 
handprint (ICR), and mark sense (OMR). Typical 
examples of such a solution can be seen in Figure 1.

This solution can serve very well in many cases, but 
it has two main disadvantages: The whole solution is 

very expensive and data processing is time demanding 
(compared with online method). We tried to design a 
simple solution that could eliminate these disadvan-
tages. Our solution makes heavy use of open source 
software and commonly used and cheap mobile devices.

2 ThE PROjECT

2.1 Design of the system

The typical setup of the online data collecting system 
involves a physical or virtual server with application 
for making online questionnaires and collecting data 
from these questionnaires. The server is connected to 
the Internet in order to make application and ques-
tionnaires accessible from mobile devices and com-
puters with Internet connection (see Figure 2). 

Figure 1. Scheme of typical system for automated data 
extraction from paper questionnaires, which is commonly 
used in social work for automated processing of big amount 
of printed questionnaires (ABBY, 2014).

Figure 2. Scheme of online system for collecting data in 
terrain.
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2.2 Server and software

We designed a cheap yet robust system that makes 
heavy use of open source software. Our virtual server 
runs in Proxmox Virtual Environment, which is easy-
to-use and user-friendly virtualization platform for 
running MS Windows and Linux operating systems 
(Proxmox, 2014).

The operating system of virtual server is Debian 
Linux with Apache web server PhP scripting lan-
guage and MySQL database. All these components 
are available in standard Debian installation. This 
combination is sometimes also referred to as “LAMP” 
(Linux, Apache, MySQL, PhP). All these software 
parts are freely available under open source license. 
It means, in short, that software can be used freely 
for commercial and non-commercial purposes. You 
can also modify open source software to your needs, 
but you must give modified software back to the open 
source community under the same license.

We chose open source software LimeSurvey 
and adapted it to our needs. Some main features of 
LimeSurvey are as follows (LimeSurvey, 2014):

•	 Unlimited number of survey participants.
•	 28 different question types.
•	 Questionnaire can contain pictures and video.
•	 Creation of a printable questionnaire version.
•	 Conditions for questions depending on earlier 

answers.
•	 Questionnaires can be optionally set to anony-

mous mode.
•	 Sending of invitations, reminders, and tokens by 

email.
•	 Functions for exporting to CSV, PDF, SPSS, R, 

queXML, and MS Excel format.
•	 Basic statistical and graphical analysis.
•	 Open source software (can be modified to organ-

ization’s needs).

2.3 Tested mobile devices

When choosing mobile devices for our experiment, 
we came out from the actual market share in the 
Czech Republic and data that we collected from 
Google analytics (we analyzed devices that users 
employ to access website of the University of hradec 
Králové and other web applications). The data were 
collected from 2013 to 2014. For our experiment, we 
chose devices that represent typical technical param-
eters of commonly used mobile devices in the Czech 
Republic. In the field of technical parameters, we 
focused mainly on display size and resolution. Given 
next are tested devices (display size and resolution are 
in the brackets behind device name).

•	 iPhone 4S (3.5”, 960 x 640)
•	 iPhone 5S (4”, 1 136 x 640)

•	 iPad mini (7.9”, 1 024 x 768)
•	 iPad Air (9.7”, 2 048 x 1 536)
•	 Sony Xperia L (4.3”, 854 x 480)
•	 LG nexus 5 (4.95” 1 920 x 1 080)
•	 Samsung Galaxy S3 (4.8”, 720x1280)
•	 Lenovo IdeaTab A7-50L (7”, 1280 x 800)

Those devices were connected to the Internet through 
wifi or GSM connection (3G and EDGE). For dis-
playing questionnaires and entering data, we used 
stock-in browsers, Apple Safari and Google Chrome. 

2.4 Forms and responsible design

First of all, we designed a typical questionnaire in 
LimeSurvey. We used a standard template, without 
any modification. This questionnaire can be used very 
well on a standard computer or laptop screen, and it 
is optimized for entering data with the help of mouse 
and keyboard (Figure 3).

If we display the same questionnaire in web browser 
on mobile device, the browser displays a whole page 
with the questionnaire (Figure 4 on the left). The ques-
tionnaire is almost unusable in this mode, so users 
have to double-tap on the screen to zoom the page. 
This is default behavior when browsing websites are 
not optimized for mobile phones. Even after the user 
zooms the page, the questionnaire is almost unusable 
for entering data. Form elements are too small for fin-
ger control and data entry (Figure 4 on the right).

If we want to use the questionnaire on a mobile 
device such a smartphone or tablet effectively and in 
a user-friendly way, we need to make use of responsi-
ble design. Shortly said, the responsibly designed site 
can adapt its layout according to the browser window 
(Marcotte, 2010). Principles of operating the respon-
sible design can be demonstrated in the following 
example of the questionnaire that uses a responsible 
template. Figure 5 shows the questionnaire with a 

Figure 3. Screenshot of typical questionnaire with stand-
ard template in LimeSurvey.
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responsible template, which is displayed in the web 
browser on a standard PC or laptop. There is almost 
no difference against the desktop-only optimized 
template in Figure 3.

If we resize the browser window (which has the 
same effect as displaying the page on narrow display 
of smartphone or tablet in portrait mode), the content 
adapts to the new browser’s window size. This effect 
is illustrated in Figure 6.
In order to test real usability and user friendliness, 
we tested questionnaires with responsible templates 
on real hardware. This real-life testing involved 
users with no previous experience with collecting 
data using mobile devices. For most users, it was the 
first time they tried to fill in an electronic question-
naire with the help of a smartphone or tablet. Users 
involved in testing were student volunteers from the 
University of hradec Králové.

Figure 7 shows the same questionnaire with a 
responsible template, displayed on a smartphone 
with Android operating system and Google Chrome 
browser. The questionnaire adapts to the display size 
of the smartphone and is big enough for controlling 
with the finger. When the user taps on form element, 
the browser displays its standard element for select-
ing or entering data, as shown in Figure 7 on the right.

Situation is similar with the iPhone and its browser 
Safari. When the user taps on dropdown selection ele-
ment, the browser displays options in the lower area 
of the screen (Figure 8 on the left). Form elements 
are big enough, and the questionnaire can be easily 
controlled with one finger. 

Figure 4. Questionnaire with standard template for 
desktop computer or laptop, displayed on the screen of 
smartphone.

Figure 5. Questionnaire with responsible template dis-
played in desktop web browser.

Figure 6. Questionnaire with responsible template, adapted 
to thin window size.

Figure 7. Questionnaire with responsible template, dis-
played on Android smartphone.
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3 COnCLUSIOn

Collecting data in terrain and basic online data pro-
cessing can be realized very well with open source 
software and common mobile devices. Our solution 

can be used not only in social work but also in other 
sciences. When we design questionnaires for mobile 
devices such a tablets and smartphones, we must 
involve a responsible design in order to enable easy 
and user-friendly data to enter into the terrain. It is 
possible to program an own in-house solution or use 
open source software (for example Limesurvey) that 
can be adapted according to these needs. Almost all 
users in our real-life testing confirmed that collecting 
data with the help of an electronic questionnaire with 
a responsible template is more comfortable than fill-
ing in a paper questionnaire. 
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ABSTRACT: Based on the analysis of the characteristics of fresh vegetables, this article set up the third-party 
logistics service provider selection index system, and it constructed the selection model based on fuzzy compre-
hensive evaluation. At the end of the article, the example analysis is introduced, to demonstrate the effectiveness 
and practicability of the model. 
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Data show that the fresh vegetables in picking, trans-
portation, storage, distribution, and other logistics 
link loss rate at about 25% ~ 30%, the value of the 
loss of nearly 100 billion RMB. The quality and 
safety of vegetables is controversial[1]. In contrast, 
in the United States and other developed countries, 
vegetable quality is safe and reliable, where there is 
a low loss rate ~ between 1% and 2%, only because 
of using the entire cold chain management[2]. So how 
to choose the third-party logistics service provider, 
the smooth and efficient production of fresh vegeta-
bles from the field transmitted to consumers become 
research topics very worthy of attention. This article 
uses the method of fuzzy comprehensive evaluation; 
selection of third-party logistics service suppliers of 
fresh vegetables has important theoretical and practi-
cal significance. 

1 AnALYSIS OF THE CHARACTERISTICS OF 
FRESH VEgETABLES

1.1 Production characteristics of fresh vegetables

Production characteristics of fresh vegetables involve 
the production of seasonal and dispersion. “Seasonal 
vegetables” mainly refers to the vegetables grown 
during the harvest season, which is basically fixed. 
“Dispersion” refers to the vast majority of vegetables 
and agricultural products that are operated by individual 
farmers, scattered. Individual farmers and  dispersion 
represent the “small production” mode; the production 
increases the fresh vegetable logistics difficulty. 

1.2  The circulation characteristics of fresh 
vegetables

Circulation characteristic is mainly displayed in 
timeliness, perishability, and so on. The timeliness 
requirements of fresh vegetables is meant to as 
far as possible shorten the radius of the logistics, 
improve the logistics technology, including trans-
portation technology, handling technology, distri-
bution technology, and so on, and achieve rapid 
logistics quality. Perishable characteristics of fresh 
vegetables are required to change the traditional 
constant temperature logistics. They put forward 
higher technical requirements on logistics service 
providers, and related factors should be considered 
when choosing. 

2 THIRD-PARTY LOgISTICS SERVICE 
PROVIDER EVALUATIOn InDEx SYSTEM 
BASED On FRESH VEgETABLES

The choice of logistics service suppliers is a very 
complicated process. Because logistics service pro-
viders’ selection goal often is not the only target, 
these many goals together constitute the index sys-
tem. Taking into account that the fresh vegetables 
are perishable, possess easy loss characteristics, and 
usually need cold treatment, this article established 
a third-party logistics service providers’ evaluation 
system, combined with the requirements of the third-
party logistics service providers in the fresh vegeta-
bles supply chain, as shown in figure 1. 
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3 COnSTRUCTIOn OF MODEL SELECTIOn

Fuzzy comprehensive evaluation method is a kind of 
comprehensive evaluation method that refers to the 
factors quantitatively; border is not clear, is not easy 
to be quantitative, and is based on fuzzy mathematics. 
It has the advantages of a concise analytic hierarchy 
system; simultaneously, the qualitative description 
and quantitative analysis come close together. This 
solves the problem of quantifying the qualitative eval-
uation index, which is difficult; it can be said to be an 
evaluation method that is more reasonable and scien-
tific[3]. The specific evaluation process is as follows:

3.1 Establishment of fuzzy sets

The evaluation factors set U, with m of evaluation 
factors, there are U = (u1, u2, …, um), where ui is the i 
evaluation factors.

Review the set V, with n ratings, which is  composed 
of the following set of grade evaluation: V = (v1, v2, 
v3, …, vn).

Evaluation of matrix R represents the fuzzy rela-
tionship between the evaluation factor set U and 
 comments set V:

R
r r

r r

m

n nm

11 1

1

=

















�

� � �
�

where, rij represents the value corresponding to 
the evaluation factors of ui, that is, the object 
of the comments comments. Matrix of the line, 

( )=R r , r , r , , ri i1 i2, i3 im� , as the single-factor evalua-
tion of the evaluation elements, is a comment on a 
subdomain on the set.

3.2 AHP to determine the weight

In the fuzzy comprehensive evaluation, there is a need 
to determine the weight vector of evaluation factors. 
For the multi-factor evaluation, the influence degree 
of various factors should be considered in the overall 
evaluation, as well as the extent of influence of factors 
of formation in a fuzzy subset of A, A = (a1, a2, a3, …, 
an) on the factor set U, where ai is ui for A membership. 
This article uses the analytic hierarchy process (AHP) 
to determine the index between the relative importance 
of the order, so as to determine the weight coefficient.

First of all, establish the hierarchical structure and 
determine the objectives and evaluation factors. The 
problem of factors are grouped, with each a group as 
a hierarchy.

Second, construction of the judgment matrix. Two 
comparisons are adopted to establish the method of 
a paired comparison matrix, with 1-9 and its inverse 
as a general scale to assess the status of the relative 
importance of each element, as shown in table 1.

Third, the weight calculation. Approximate eigen-
vector corresponding to the largest judgment matrix 

Table 1. Elements of relative importance scale.

Scale Signification

1 Compared with two factors are equally 
important

3 Compared with two factors, the former is 
slightly more important than the latter

5 Compared with two factors, the former is 
obviously more important than the latter 

7 Compared with two factors, the former is 
strongly more important than the latter 

9 Compared with two factors, the former is 
extremely important than the latter

2`4`6`8 The middle of the adjacent judgment 
mentioned earlier

Figure 1. Third-party logistics supplier selection evalua-
tion index system based on fresh vegetables.

The third 
party   

logistics 
service 

supplier 
comprehe

nsive 
evaluation 

index  
system 

based on 
fresh 

vegetables 

Costs

Benefits
• f

e
c
t
i
v
e
n
e
s
s
  

Develop
ment 
potential

E
constructi
on

S

M

D

Venture

Value added

ction
Timeliness

C

C

D

Technology innovation

S

 

Transportation

9781138027282_Chp_1029.indd   80 3/16/15   8:26 PM

 



81

and its characteristic roots by square root method. To 
determine the calculation of product of each row of 
the matrix:

∏ ( )= =
=

M b i 1,2, , ni
j 1

n

ij �  (1)

The calculation of n-th root of Mi:

( )= =W M i 1,2, , ni 
n �  (2)

The normalized vector W :

∑ ( )= =
=

n

W W / W i 1,2, , ni 1
i 1

1 �  (3)

Then, =  nW W W , ,W1, 2

T
�  is the requested feature 

vector.

∑λ =
=

AW
nWmax

i 1

n
i

i

 (4)

For the test of consistency of judgment matrix, there 

is need to calculate consistency index = λ −
−

CI
n

n 1
max  

and the average random consistency index RI. When 

the random consistency ratio = <CR
CI
RI

0.1 , that is, 

weights allocation is reasonable. Otherwise, the pair-
wise comparison matrix is used to adjust the value to 
distribution coefficient values.

3.3 Fuzzy comprehensive evaluation

Fuzzy transform evaluation:

= =












b b b a a a

r r

r r
n n

m

n nm

B ( , , , ) ( , , , )1 2 1 2

11 1

1

� �
�

� � �
�

 (5),

where B as the evaluation set is equivalent to V of 
the fuzzy subset; bj is equivalent membership degree 
of fuzzy subset B. If making a decision, according 
to the maximum membership degree principle, the 
biggest bj corresponding to grade V is the result of 
 comprehensive evaluation. 

4 EMPIRICAL STUDY

A vegetable enterprise is looking for logistics service 
providers to bear the corresponding logistics business. 
The existing four alternative suppliers, respectively, a, 
b, c, and d, establish the criterion of the evaluation 

index system based on the cost, benefit, development 
potential, and ecological construction. The concrete 
analysis is as follows:

First, the establishment of fuzzy sets. Comments 
set V = (excellent,good,general,poor), regulations:

V1 = 4, V2 = 3, V3 = 2, V1 = 1.

Second, determine the weight. After the discussion 
leaders and experts group, combined with the actual 
situation of the enterprise, obtain the relative weight 
of four criteria, these are represented by the judgment 
matrix, as shown in Table 2:

According to the formula (5), λmax = 4.304, 
CR = 0.0126 < 0.1 the judgment matrix has a rela-
tively satisfactory consistency.

W = [0.566,0.229,0.108,0097]T

Similarly, the weight of each secondary index can 
be worked out:

A1 = (0.338,0.358,0.159,0.145)

A2 = (0.381,0.368,0.123,0.089,0.039)

A3 = (0.340,0.063,0.178,0.285,0.134)

A4 = (0.273,0.235,0.197,0.165,0.130)

Third, the fuzzy comprehensive evaluation. 
After  experts conduct the objective evaluation of 
each supplier, and the “cost” factors in the primary 
index score, evaluation results are as shown in 
Table 3.

Thus, it can be concluded that the evaluation 
matrix R of cost index in the first-level index system 
of a supplier. According to the weight of each index, 
it is concluded that supplier a, b, c, and d costs in the 

Table 2. Judgment matrix of the general objective criteria.

Index Costs Benefits
Development 

potential
Ecological 

construction

Costs 1 3 5 5
Benefits 1/3 1 2 3
Development 
potential

1/5 1/2 1 1

Ecological 
construction

1/5 1/3 1 1
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first layer of the index system of evaluation indicators 
secondary comprehensive evaluation: 

B1a = (0.526,0.245,0.160,0.069)

B1b = (0.708,0.193,0.083,0.016)

B1c = (0.379,0.280,0.161,0.180)

B1d = (0.532,0.317,0.099,0.052)

According to the primary index under “benefit,” 
the secondary indicators of their weight draw a sec-
ondary comprehensive evaluation of suppliers a, b, c, 
and d: 

B2a = (0.567,0.229,0.132,0.072)

B2b = (0.734,0.166,0.088,0.012)

B2c = (0.487,0.250,0.113,0.150)

B2d = (0.531,0.323,0.097,0.049)

Similarly, it is concluded that the secondary com-
prehensive evaluation of a, b, c, and d belongs to the 
“development potential”:

B3a = (0.494,0.271,0.180,0.055)

B3b = (0.675,0.221,0.086,0.018)

B3c = (0.664,0.181,0.074,0.081)

B3d = (0.531,0.334,0.111,0.024)

In the same way, it is concluded that the secondary 
comprehensive evaluation of a, b, c, and d belongs to 
the “ecological construction” :

B4a = (0.506,0.259,0.165,0.070)

B4b = (0.710,0.196,0.074,0.020)

B4c = (0.619,0.201,0.078,0.102)

B4d = (0.511,0.349,0.097,0.043)

Considering the earlier evaluation vector as indica-
tors of the upper evaluation matrix, the second floor 
of the evaluation results is shown in table 4.

Table 3. Evaluation results of costs.

Suppliers Index Excellent good general Poor

a Stock cost 0.8 0.1 0.05 0.05
Managed 
cost

0.5 0.3 0.1 0.1

Quality 
loss

0.3 0.2 0.4 0.1

Delivery 
cost

0.2 0.5 0.3 0.0

b Stock cost 0.75 0.05 0.2 0.0
Managed 
cost

0.8 0.2 0.0 0.0

Quality 
loss

0.6 0.2 0.1 0.1

Delivery 
cost

0.5 0.5 0.0 0.0

c Stock cost 0.3 0.3 0.2 0.2
Managed 
cost

0.4 0.3 0.1 0.2

Quality 
loss

0.9 0.1 0.0 0.0

Delivery 
cost

0.9 0.1 0.0 0.0

d Stock cost 0.6 0.3 0.1 0.0
Managed 
cost

0.5 0.3 0.1 0.1

Quality 
loss

0.4 0.5 0.0 0.1

Delivery 
cost

0.6 0.2 0.2 0.0

Table 4. Second evaluation results.

Suppliers Index Excellent good general Poor

a Costs 0.526 0.245 0.160 0.069
Benefits 0.567 0.229 0.132 0.072
Development 
potential 0.494 0.271 0.180 0.055

Ecological 
construction

0.506 0.259 0.165 0.070

b Costs 0.708 0.193 0.083 0.016
Benefits 0.734 0.166 0.088 0.012
Development 
potential

0.675 0.221 0.086 0.018

Ecological 
construction

0.710 0.196 0.074 0.020

c Costs 0.379 0.280 0.161 0.180
Benefits 0.487 0.250 0.113 0.150
Development 
potential

0.664 0.181 0.074 0.081

Ecological 
construction

0.619 0.201 0.078 0.102

d Costs 0.532 0.317 0.099 0.052
Benefits 0.531 0.323 0.097 0.049
Development 
potential

0.531 0.334 0.111 0.024

Ecological 
construction

0.511 0.349 0.097 0.043
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According to the weight of the first level of evalu-
ation factors, it is concluded that the level of compre-
hensive evaluation of the four suppliers is as follows:

Ba = (0.5300,0.2455,0.1562,0.0683)

Bb = (0.7106,0.1901,0.0836,0.0157)

Bc = (0.4578,0.2548,0.1325,0.1549)

Bd = (0.5296,0.3233,0.0997,0.0474)

Using the formula: ∑ ( )= =
=

V V b i
j

m

i i 1,2,3,4
1

, the 

conclusions are as follows:

Va = 3.2372, Vb = 3.5956, Vc = 3.0155, Vd = 3.3351

Comparing the earlier value, B is the optimal supplier.

5 COnCLUSIOnS

The third-party logistics providers more and more 
try to become enterprises and realize the inevitable 
choice for customer demand rapid response. This 

article establishes an evaluation index system of 
the third-party logistics service supplier selection 
according to the characteristics of fresh vegeta-
bles, and it uses the fuzzy comprehensive evalua-
tion method to select suppliers. Finally, the article 
selected cases for empirical analysis, which pro-
vides an effective decision basis for the enterprises 
to carry out the third-party logistics supplier evalu-
ation and selection.
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ABSTRACT: This paper is devoted to examining the forecasting ability of three types of Distance-to- 
Default(DD) based on the merton model. The three DD are different either on the solving methodology or 
on the functional form. We have mainly used Logistic regression and ROC curves to program the prediction 
models. It concludes that the three DD all have some ability to forecast default, but DD proposed by Bharath 
& Shumway (2008) is slightly superior to that implied in the merton model and defined by moody’s KmV. 
However, all the DD are insufficient statistics for default; it is necessary to add some accounting ratios if using 
them to predict default, and the EBITDA/total liabilities can supplement DDnaïve very well. Besides, they are not 
indispensable predictors as well for being completely replaced by accounting ratios. The merton model may not 
be suitable for our stock market because of high simplification and generalization.

KEYWORDS: Distance-to-default; Forecasting ability; the merton model.

1 INTRODuCTION

In recent years default risk modeling and measures 
have been of considerable interest to financial institu-
tions and academics. This is due mainly to the follow-
ing two aspects. First, the Basel II allows banks to use 
internal rating-based approaches to assess their default 
risk of portfolios. Second, the explosive growth in the 
credit derivatives market necessitate more developed 
credit analysis methods (Laajimi 2012). 

There are two classical models in default pre-
diction. One is the Altman (1968) Z-Score model 
which represents traditional accounting-based mod-
els, and the other is the merton (1974) model that 
uses  forward-looking market information to forecast 
default. Due to a strong theoretical foundation and 
overcoming some shortcomings of accounting-based 
models, the latter has been widely recognized by 
scholars (e.g.Vassalou & Xing 2004, Hillegeist et al. 
2004, Reisz & Perlich 2007).

Since the merton model was set up, various 
attempts have been made to modify and extend it. 
Prominent among these are the KmV model and the 
Bharath & Shumway (2008) model (Charitou et al. 
2013). The KmV model was developed by Vasicek 
and Kealhofer, two founders of moody’s KmV, in a 
way of extending the framework of the merton model 
(therefore it is also called the VK model). It can make 

a prediction (and update) on the likelihood of default 
for all its major companies and banks that trade equi-
ties publicly (ma 2006). However, the model uses 
more complex iterative procedures than merton to 
estimate the firm value and its volatility. Besides, it 
relies on moody’s KmV proprietary large historical 
database and past experience to estimate default prob-
abilities. Because of this, precisely replication the 
KmV model is impossible. However, the model has 
provided a feasible conceptual framework. Various 
studies following the framework have different 
assumptions and inputs. Bharath & Shumway (2008) 
collectively called them as “merton distance-to-de-
fault(DD) model”. They re-estimate the performance 
of different specifications of the merton DD model 
and draw the following three important conclusions. 
First, the probability given by the merton DD model 
is not a sufficient statistic for forecasting default. 
Second, the functional form used by the merton DD 
model is a very important construct for predicting 
default. Three, the solution of the merton DD model 
is not important for forecasting default. Bharath  & 
Shumway creatively propose a naïve predictor which 
has the same functional form as the merton DD pre-
dictor but is relatively simple in calculation. They 
demonstrate that the naïve predictor can capture much 
of the information in KmV estimates and is much 
better than the merton DD measures. Since then, the 
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naïve DD model has been used in many studies (e.g.  
Campbell et a l. 2008, Afik et al. 2012, Charitou et al. 
2013, Bauer & Agarwal 2014).

In China, there have been a large number of stud-
ies on default risk modeling and measures based 
on the KmV framework. But we find that scholars 
seem to prefer using the DD pioneered by moody’s 
KmV(DDKMV, details in section 2.2) when measuring 
default (e.g.Cheng & Wu 2002, Zhang et al. 2004, ma 
2006, Chen et al. 2008, Zhang & Zhang 2010, Pan & 
Ling 2012, Tang et al. 2013, Zeng & Xu 2014). This 
is different from foreign studies which just follow the 
framework of the KmV model and use the merton-
type DD(DDMerton). Shi & Ren(2005) argue that the 
consistency between DDKMV and Z-Score is quite low, 
while references in above parentheses show DDKMV 
performs quite well. However, some papers using 
DDMerton argue that the power of the merton model is 
not satisfactory. Su & Lin(2006) prove that DDMerton is 
less powerful than the logistic model, Kong & Li(2012) 
confirm their conclusions and report that the forecast-
ing accuracy of the merton model is only 31.6%. Given 
this discrepancy, we wonder whether there is a great 
difference in forecasting default between the two DD ? 
After all, both of them are based on the merton model, 
and only slightly different in the functional form. 
moreover, international studies have proven the fore-
casting ability of Bharath & Shumway (2008) model, 
but our researchers concerns little about it. We would 
like to know whether this naïve DD model (DDnaïve)is 
also suitable for Chinese listed companies? Comparing 
with the above two measures, dose the naïve DD has 
some superiority? If yes, how does it perform when 
compared to accounting variables? For these problems, 
we will use the data of 92 listed companies between 
2012-2014 to answer by empirically comparing the 
forecasting power of the three DD.

The rest of the paper is organized as follows. 
Section 2 presents the default model and alternative 
measures. Section 3 discusses our date and method-
ology. Section 4 reports the empirical results with 
considering accounting ratios or not. Section 6 draws 
some conclusions from the analysis.

2 DEFAuLT mODEL AND mEASuRES

2.1 The Merton model

Related studies have detailed instructions on the 
merton model, we will not elaborate it but only 
explain briefly according to our need. The model 
assumes that the market value of a firm’s assets fol-
lowing a geometric Brownian motion (GBm):

dV = μVd t + σ V VdW (1)

where V is the market value of firm’s assets; μ is the 
expected continuously compounded return on V; σ V 
is the volatility of assets value and dW is a stand-
ard Wiener process. Solution to the above equation 
requires the Black-Scholes formula viewing the firm 
equity as a call option on V with time to maturity 
equal to T:

E Vn d Fe n drT( ) ( )1 2= − −  (2)

where E is the market value of firm’s equity; F is the 
face value of the firm’s debt; r is the free-risk rate; 
N(.) is the cumulative density function of the standard 
normal distribution; d1 is given by:

d
V F r T

T
V

V

ln( / ) ( 0.5 )
1

2σ
σ

=
+ +  

d d TV2 1 σ= −  (3)

under the assumption of merton, E must also meet 
the following elastic relations in addition to equation 
(2), that is:

E
V

V
EE V( )σ σ=

∂
∂

 (4)

where σ E is the volatilities of firm’s equity. Since 
E V n d/ ( )1∂ ∂ = , the equation (4) can be expressed 

as:

n d
V
EE V( )( )1σ σ=  (5)

Simultaneously solving equations (2) and (5) can 
calculate V and σ V , then along with other inputs can 
estimate the merton-type default:

DD
V F T

TM

V

V

ln( / ) (
1

2
)

erton

2µ σ

σ
=

+ −  
(6)

Thus, the default probability is equal to 
N(-DDMerton) with the assumption of normal 
distribution. 

For comparing purposes, we adopt the practice of 
many scholars that only calculate DD but without 
transforming it into the probability of default.

Note that Equation (2) doesn’t depend on μ, but 
DDMerton does. The Equation (2) is derived under 
the assumption of risk-neutrality where all assets 
are expected to grow at the risk-free rate, while the 
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default probability depends on the actual distribu-
tion of future value of assets. Therefore, DDMerton is a 
function of μ (Vassalou & Xing 2004, Hillegeist et al. 
2004).

2.2 Alternative default-to-distance

2.2.1 DD defined by Moody’s KMV
moody’s KmV points out that there are three main 
elements that determine the default probability of 
a firm: value of assets, asset risk and leverage (see 
Crosbie & Bohn (2003)). They first measure DD as 
the number of standard deviations the asset value 
is away from default and then use empirical data to 
determine the corresponding default probability, the 
distance-to-default is calculated as:

DD
V DP
VKMV

Vσ
=

−
×  

(7)

where DP is the default point equivalent to F in 
DDMerton. Clearly, the functional form of DDKMV 
is slightly different form DDMerton. There is no μ in 
DDKMV since moody’s KmV believes μ has little 
default discriminating power. So DDKMV can be esti-
mated as long as figuring out V,

 
σ V and DP. moody’s 

KmV uses the option-pricing equations derived in 
the VK framework to derive a firm’s market value 
of assets and its associated asset volatility. Due to 
the VK model is proprietary to moody’s KmV, our 
scholars generally follow the solution method of 
DDMerton, that is, by simultaneous nonlinear equa-
tions (2) and (5) to derive V and

 
σ V. We will use 

the matlab software to achieve this. For DP, moody’s 
KmV points out it generally lies on somewhere 
between total liabilities and current liabilities, and 
often set it as firm’s current liabilities plus one-half 
of long-term debt. most international studies have 
adopted this setting. Afik et al. (2012) argue that the 
accuracy of the merton model is not very sensitive 
to default boundary. Zhang et al. (2004) and Shi & 
Ren (2005) also claim different settings of weight 
number on long-term liabilities have no significant 
effect on the estimates. According to usual practice, 
we will use F = current liabilities + 0.5 × long-term 
liabilities in all types of DD.

2.2.2 naïve DD of Bharath & Shumway (2008)
Bharath and Shumway (2008) argue that the merton 
model requires a number of assumptions, how well 
it performs in forecasting depends on how realistic 
its assumptions. If the model’s strong assumptions 
are violated, it is possible to construct a reduced-form 
model with more accuracy. In order to construct their 

naïve probability, they first approximate the market 
value of each firm’s debt with the face value of its 
debt, namely:

naiveD F=  (8)

Then, the volatility of each firm’s debt can be 
approximated as:

naive D E0.05 0.25σ σ= +  (9)

After that, σ V can be estimated by the following 
weighted algorithm:

naive
E

E naiveD
naiveD

E naiveD
naive

E
E F

F
E F

V E D

E E(0.05 0.25 )

σ σ σ

σ σ

=
+

+
+

=
+

+
+

+
 

(10)

Next, they set μ  equal to the firm’s stock return 
over the previous year:

naive rit 1µ= −  (11)

Finally, the naïve DD can be derived from substi-
tuting the inputs naïve D, naïve σ V, naïve μ into the 
Equation(6) , that is:

DD

E F
F

r naive T

naive Tnaive

it V

V

ln ( 0.5 )1
2σ

σ
=

+ + −−

 

(12)

It is clear that the DDnaïve is easy to calculate ver-
sus DDMerton and DDnaïve. Afik et al.(2012) show that 
it is just the simple calculation that makes the model 
attractive, the power of the naïve probability only 
comes from its special estimate of σ V.

3 DATA AND mETHODOLOGY

3.1 Sample and data

By convention, we view companies that are spe-
cial treated (ST) for financial abnormity as default 
samples. There are 89 initial defaults covering the 
period January 1, 2012 to June 30, 2014 in the 
JuYuan database. We then delete the following com-
panies that:(1) issue B shares and H shares simulta-
neously; (2) are special treated for other non-finan-
cial reasons, including operating impaired, illegal 
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guarantee, violations of information disclosure, 
etc; (3) the trading days is too short, such as not 
more than 100 days;(4) recover after being ST for 
several month. There are left 62 samples after these 
deletion. Next, we match each of ST company with 
a non-ST firm by the standard that fiscal year and 
industry sector are strictly equal and difference of 
their asset size does not exceed 10%. We find there 
are 15 ST companies that can’t be paired. So the 
final samples consist of 46 pairs of ST and non-ST 
companies (one company is removed for incomplete 
data), where 15 ST companies are in 2012, 13 ones 
are in 2013 and 18 ones are in 2014. Following the 
approach of Shi et al.(2012) and Tang et al.(2013), 
we use the data of the last two year of ST occurred 
when we call the T-2 year for empirical analysis. 
All data are derived from the CSmAR and JuYuan 
database.

The inputs of the three DD include E, σ E, F, r, T. 
Given the existence of non-tradable shares in our 
stock market, we use weighted method to calculate 
the market value of equity, that is, E=the clos-
ing price×the number of shares outstanding+the 
net worth per share×the number of non- tradable 
shares. σ E is estimated from historical stock 
returns(for details, see Tang et al.(2013)). For r, 
we use the one-year bank deposit rate. T is set for 
1 year according to usual practice. For μ, Bharath 
and Shumway use the firm’s stock return over the 
previous year, we use the return on stock without 
considering the cash dividend reinvestment in the 
CSmAR.

Table 1 gives the descriptive statistics of the three 
DD. Obviously, the average value of all the DD of ST 
companies is significantly less than that of non-ST 
companies. For ST group, the standard deviation of 
DDnaïve is the lowest and not much different from the 
non-ST companies, but the other two are relatively 
large, which demonstrate that DDnaïve is more con-
centrated but DDmerton and DDKmV have larger vol-
atility. In total, DDnaïve is a bit larger while DDKMV 
shows the opposite.

3.2 Empirical methodology

We find that most of our researchers just use the sim-
ple hypothesis testing to assess the forecasting power 
of DDKMV, a few of them using ROC curves do not 
report AuC(the area under the ROC curves), while 
AuC reported by Zeng & Wang(2013) is only 0.68. 
Given this, we will adopt Logistic regression and 
ROC analysis to prove our expectations.

Since Ohlson (1980) pioneers the use of logistic 
regression to predict business failure, Logit model 
has become one of the methods commonly used in 
international studies. As we know, the most basic 
tool for understanding the performance of a default 
prediction model is the “percentage right”, which is 
derived from a contingency table or confusion matrix. 
However, Stein(2005, 2007)argue that using contin-
gency tables(or indices derived from them) to evaluate 
models can be challenging due to the relatively arbi-
trary nature of cut-off definition, while ROC curves 
generalize contingency table analysis by providing 
information on the performance of a model at any cut-
off. They recommend using the ROC curve to analy-
sis the result of model’s prediction. Nowadays, ROC 
curves is widely used in the comparison of different 
models for forecasting. Sobehart & Keenan(2001) 
argue that the AuC is the decisive indicator of a mod-
el’s predictive ability. Engelmanne et al. (2003) trans-
form the AuC into the accuracy ratio(AR), the index 
of cumulative accuracy profiles(CAP), as following: 
AR=2(AuC-1). In this paper, we will plot the ROC 
curve of each model by the SPSS soft to compare the 
AuC, and evaluate the prediction power of all the DD 
along with other indictors produced by our model.

4 RESuLTS

4.1 Paired samples test

To further illustrate whether the difference between 
ST and non-ST companies is significant, we perform a 
paired-sample t-test supplemented by the Wilcoxon’s 
Sign Rank Test. Table 2 shows the result. We can see 
the mean difference and the Z value between the two 
groups are significant at the 1% level, which indicates 
the three types of DD all have some discriminatory 
power. In general, the mean difference of DDKMV is 
relatively small, while the other two are similar. This 
is because the small value of DDKMV and the potential 
relevancy of DDnaïve and DDMerton. 

4.2 The correlations

Table 3 shows the correlations of the three types of 
DD. From which, we can see any two of them have a 
significantly positive correlation, especially the cor-
relation between DDnaïve and DDMerton is up to 0.957. 

Table 1. Descriptive statistics.

mean Std. dev. min max

ST DDMerton 0.36 2.26 –6.13 5.18
DDKMV 0.47 2.20 –10.75 2.12
DDnaïve 2.16 1.65 –0.50 6.58

NST DDMerton 1.96 1.84 –1.57 6.87
DDKMV 1.43 0.62 0.25 2.84
DDnaïve 3.47 1.73  

0.16  
8.11
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They can completely substitute for each other as our 
expectation. Leaving aside the same functional form, 
this may mean the solving method of the merton 
model is not very important. Besides, DDMerton 
also has a high correlation with DDKMV. This may 
derive from the same method to calculate V and σ V. 
Comparing with the former correlation, we can think 
that the functional form of merton distance-to-default 
is more important than its solution method.

4.3 Logistic regression

Given the above results, we can say the three types 
of DD all has some forecasting ability, DDnaïve can 
substitute for DDMerton and DDKMV, and will be more 
effective than DDKMV. In order to facilitate our results, 
we perform 6 logistic regressions with the dependent 
variable as whether the listed company is ST (ST=1, 
NST=0). As shown in table 4, all three DD are sig-
nificant at the 1% level and have the expected sign, 
which indicates that DD is a significant predictor for 
forecasting default. The coefficients and standard 
deviation of DDnaïve and DDMerton are very close but 
relatively large in DDKMV, which means the change 
of DDKMV may have a greater impact on the predic-
tions. In three unreported models which include a 
combination of any two of DD, we find there exists 
some substitutional relation among the three types 
of DD, because they are not significant in any com-
bination. All the models’ -2LL (loglikelihood) are 
extremely close, but the chi-square values of HL test 
are very different, and the smallest chi-square value 
is only in model 3. This demonstrates that DDnaïve 
better fits the data. using DDnaïve would produce bet-
ter prediction than the other two alternatives. So there 
is no need to choose the index calculated relatively 

complexity but abandon the simple one. For DDKMV, 
the chi-square value is the worst. meanwhile, table 5 
shows the AuC of DDKMV is the smallest despite 
that all the AuC are significant greater than 0.5 and 
very similar. Its lower limit in the 95% confidence 
interval is not more than 0.6, and the upper limit is 
also just 0.8, which is similar to the result of Zeng 
& Wang(2013). Therefore, although we recognize 
DDKMV has significant predictive power, it is not as 
optimistic as our scholars have found.

It must be noted that in fact the forecasting power 
of all the DD is not very high. All the AuC are only 
about 0.7, and the largest AR is not more than 45%. 
Obviously, only relying on DD to forecast default is 
not sufficient. That is why some researchers (e.g.Liu 
et al. 2005; Tan 2005) only consider it as one of 
predictors.

4.4 Comparing with accounting ratios

From section 4.3, we know DDnaïve can completely 
replace DDMerton and DDKMV, but still its forecasting 
ability is limited. The inconsistent performance of 

Table 2. Paired samples test.

DDmerton DDKmV DDnaive

mean ST 0.36 0.47 2.16
NST 1.96 1.43 3.47

T-test* ST-NST –1.59 –0.96 –1.30
Wilcoxon** Z –4.38 –3.96 –3.86

* All the result are significant at the 1% level or lower.
**  The Z value is based on negative signed rank, and all the 

results are significant at 1% level or lower.

Table 3. Correlations.

Correlation  Estimate

Pearson Corr(DDmerton, DDKmV) 0.755
Pearson Corr(DDmerton, DDnaive) 0.957
Pearson Corr(DDnaive, DDKmV) 0.596

All correlations are significant at the 1% level (two-tailed).

Table 4. The results of Logistic regression.

model m1 m2 m3 

DDmerton –0.402*** 
(0.124)

DDKmV –1.056***
(0.364)

DDnaive –0.461***
(0.141)

-2LL 114.14 113.42 114.62
χ2 (HL) 6.346 10.725 3.594

(0.608) (0.218) (0.892)

This table reports the result of regressions with DD as a pre-
dictor. We omit the constant term for limited space. Standard 
errors are in parentheses, while the last line represents the 
significance of chi-square.(*** significant at the 1% level).

Table 5. The area under the ROC curve.

95% confidence 
interval

AuC SE. Sig.
lower  
limit

upper 
limit

m1 0.714 0.054 0.000 0.608 0.820
m2 0.696 0.055 0.001 0.589 0.804
m3 0.710 0.054 0.001 0.604 0.816

This table presents the AuC of each model. Note that the 
Sig. is progressive. The test is under the non-parametric 
assumption, and the hill hypothesis is that the real area 
equals to 0.5.
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Table 6. The logistic regression for comparing accounting ratios.

m1 m2 m3 m4 m5 m6 m7 m8 m9 m10

DDnaïve −0.50 −0.43 −0.12 −0.45 −0.48*
(0.31) (0.33) (0.40) (0.28) (0.28)

ROA −70.16*** −70.30*** −78.13*** −80.95*** −78.64*** −79.23***
(16.34) (15.49) (19.7) (19.27) (20.45) (20.35)

LTA 5.52* 5.97**
(3.282) (2.957)

STA −2.28** −2.48** −2.97** −3.05** −1.44* −1.54*
(1.16) (1.12) (1.34) (1.31) (0.83) (0.08)

ETL −28.29*** −29.29*** −28.42*** −28.31***
(6.43) (6.42) (6.17) (5.93)

−2LL 43.72 46.61 38.17 39.93 34.99 35.08 48.52 51.28 52.08 55.36
C&S. R 0.60 0.59 0.62 0.61 0.63 0.63 0.58 0.56 0.56 0.54
N. R 0.80 0.78 0.83 0.82 0.85 0.85 0.77 0.75 0.75 0.73
χ2 (HL) 10.08 18.24 2.52 2.4 4.43 2.39 7.65 1.89 3.47 3.91

(0.26) (0.02) (0.96) (0.97) (0.82) (0.97) (0.47) (0.98) (0.90) (0.87)
AuC 0.96 0.96 0.98 0.97 0.98 0.98 0.96 0.95 0.95 0.94

The table gives the results of comparing with accounting ratios. We omit all the constant term. C&S.R and N.R are abbreviations of Cox&Snell R square and nagelkerke R square. 
Standard errors are in parentheses, while the line above AuC is the significant level of HL test ( *** significant at 1% level; **significant at 5% level; * significant at 10% level). 
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DDMerton and DDKMV shown by our scholars is not 
because of DDMerton’s poor ability, but DDKMV itself 
is not a good predictor. Given this, we select sev-
eral financial indicators into the model to illustrate: 
(1)which financial indicator has supplementary role 
on the DD; (2)whether traditional accounting-based 
model is really worse than the merton model. In the 
beginning, we select eight indicators: the current 
ratio, the return total assets(ROA), the return on equi-
ties, the ratio of total liabilities to total assets(LTA), 
the ratio of total sales to total assets(STA), the growth 
rate of sales, the cash flows divided by total liabil-
ities, the EBITDA divided by total liabilities(ETL), 
where EBITDA is the net income before interest, 
taxes, depreciation, and depletion. Through various 
combinations and attempts, we find that only ROA, 
LTA, STA and ETL can satisfy our expectations. We 
summarize 10 models whose AuC is about 0.95 and 
relevant variables are significant as shown in table 6.

In generally, the table shows ROA plays a deci-
sive role in forecasting default. The coefficients of 
all models including ROA is highly significant at 
the 1% level, and its absolute value is between 70 
and 80, being the largest among all the coefficients. 
When ROA enters into the model alone, the AuC can 
achieve 0.96 (m1 and m2), which means that ROA 
can replace DDnaïve completely. If considering STA 
(m3 and m4), there are not only some increase in the 
AuC but also apparent improvement for the fitting 
degree (the likelihood value and chi square value of 
HL reduce greatly). However, the best model is con-
stituted by a combination of ROA, LTA and STA. This 
three variables are significant in model 5 and 6, and 
the sign of their coefficients is in perfect accordance 
with our expectations. meanwhile, the AuC is close 
to 0.98, up to the highest. Besides, the performance 
of likelihood values and HL test are quite good. The 
difference is that model 5 contains DDnaïve, but it is 
not significant. When we remove DDnaïve, the chi-
square value of HL test drops significantly in model 
6. It is clear that appropriate combinations of dif-
ferent variables can provide more information, and 
accounting ratios have still strong forecasting ability, 
they can predict the likelihood of company’s default 
accurately without considering DDnaïve. We can say 
DDnaïve is not a sufficient statistic for default, tra-
ditional accounting-based model is better than the 
merton model in Chinese stock market. This is con-
sistent with the study of Su &Lin (2006) and Kong & 
Li (2012 ).

We also find that DDnaïve is only significant when 
ETL enters into the model. model 9 and 10 show 
that not only ETL itself is very powerful, but also it 
can improve DDnaïve obviously. When this two indi-
cators both come into the model, the performance is 
better than they enter respectively. However, DDnaïve 
just makes the result even better. In the absence of 

DDnaïve, the forecasting ability of ETL is quite good. 
While model 8 and 9 are almost equivalent, show-
ing that STA has the same effect as DDnaïve. Again, 
this indicates that DDnaïve, which is based on for-
ward-looking market information, can be replaced by 
accounting index.

Comparing all models containing ETL and ROA, 
we find that ETL ranks only second to ROA. The 
coefficients of ETL in model 7 to 10 are all around 
a absolute value 28 and significant at the 1% level, 
which shows that ETL is very important to firm’s 
default. STL plays a significant complementary role 
on ETL and ROA, it makes model performs bet-
ter than those only include these two indicators. We 
find that the effect of STA and ETL is next only to 
the combination of STA and ROA if not considering 
the role of LTA. Therefore, any of ETL and ROA 
can make model perform quite well when selecting 
STA as a predictor. However, the best model is still 
the combination of ROA, LTA and STA. ROA rep-
resents the ability of making profit of firm’s assets; 
LTA expresses the size of firm’s debt risk; while 
STA shows the efficiency of using assets. The three 
indicators reflect firm’s ability to manage risk and 
the ability of using assets to create value in different 
aspects. Although DDnaïve also contains measures 
of leverage, profitability and business risk, just as Shi 
& Chen (2004) say, it can’t reflect the complexity of 
Chinese stock market because of high simplification 
and generalization (Shi & Chen 2004). As a result, 
the merton model is not suitable for Chinese practice.

5 CONCLuSIONS

This paper compares the forecasting ability of 
three types of distance-to-default(DD) based on 
the merton model. They are DDMerton implied in the 
merton model, DDKMV defined by moody’s KmV and 
DDnaïve proposed by Bharath & Shumway (2008). 
After a series of statistical and econometric analysis, 
we conclude that first, all the DD can significantly 
distinguish ST companies from non-ST companies, 
they do have some but limited ability to predict 
default. In our sample, the area under the ROC curve 
of the three DD is only about 0.7, and the accuracy 
is not more than 45%. Second, DDnaïve, which retains 
the same functional form as DDMerton but is relatively 
simple, can replace DDMerton and DDKMV completely. 
DDKMV is actually not the best measure of default for 
Chinese listed companies. It has a special context 
that can’t be duplicated exactly. We should follow 
its framework to use the functional form of DDMerton. 
Third, it is necessary to consider some accounting 
ratios when using the DD indicator. As stated above, 
the forecasting ability of all the DD is limited. We 
find that the ratio of EBITDA to total liabilities 
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(ETL) can supplement DDnaïve very well. This agrees 
the view of those supporting firm’s cash flows, and 
reminds us to pay more attention to firm’s operating 
cash flows. However, DD is not a sufficient statistic 
for default, it can be perfectly replaced by account-
ing ratios. The ETL itself is quite powerful in default 
forecasting, DDnaïve just make it even better. Fourth, 
the return on assets plays a decisive role in compa-
ny’s default, and the best forecasting model is the 
combination of it and the ratio of total liabilities to 
total assets as well the ratio of total sales to total 
assets. The mutual effect of the three variables can 
make the area under the ROC curve achieve 0.98, 
and produce 0.9 or higher accuracy (AR). It is clear 
that although DDnaïve has some power for default, it 
is highly simplified and generalized that some infor-
mation is lost. The merton model has no superiority 
in our Chinese stock market.
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ABSTRACT: Although the maintenance support capability of the army was already enhanced after several 
years continual construction, it is still unable to handle the in-deep repair and major special support task of 
the equipments alone.  In China, the manufacturers of the New-tech equipments often have more technical 
advantages than the army.  In order to bring more high-quality support capability of the manufacture into the 
construction process of the army maintenance support capability, the Military-Civil-Integration maintenance 
support capability for the on-active-duty equipments of China has been studied thoroughly. Then the warranty 
modes for the equipments of the army are analyzed and designed systematically based on the foreign research 
results. Furthermore, the mathematics model of the one-dimensional warranty policy combining the pro-rate 
replacement warranty and free-repair warranty is  proposed considering the preventive maintenance actions of 
the manufacturer. Finally, the model is  proved to be effective and practical by a case study.

KEYWORDS: Military-Civil Integration; New-tech equipment; Manufacturer; Warranty.

1 INTRODUCTION

In recent years, the army of China has been equipped 
by a large amount of the new-tech equipments. These 
equipments not only improve the fighting capability 
of the army but also put forward more requirements 
to the maintenance support strength of the army. 
Although the maintenance support strength of the 
army was already enhanced after several years con-
tinual  construction, it is still unable to handle the 
in-deep repair and major special support task of the 
equipments alone. Warranty is a significant tool to 
introduce the technical power of the manufacturer 
into the equipment support system of the army. The 
suitable warranty policy could make full use of the 
advantages of the manufacturers to satisfy the need 
for the equipment operational readiness from the 
army in peace time and war time. However, there is 
little warranty based study in China. As a result, there 
is no rule to follow in the practical operational process 
and in dealing with the conflict of interest between 
the manufacturer and the army. This paper is themed 
by exploring the regular pattern of the warranty 
policies for the new-tech equipments. The Military-
Civil-Integration maintenance support capability, the 
characteristics of the civil maintenance strength and 
the disadvantages of the current warranty policy are 
analyzed in Section 2. Then based on the analysis 
results, the warranty policies suitable for the new-tech 

equipment are studied in Section 3. According to the 
requirements of the army and the manufacturers in 
China, the model of the one-dimensional combination 
warranty policy including the pro-rate replacement 
warranty (PRW) and free-repair warranty (FRW) is 
proposed in Section 4.

2 MILITARY-CIVIL-INTEGRATION 
MAINTENANCE SUPPORT CAPABILITY

2.1 Construction of the MCI support capability

New-tech equipments are usually more complicated 
and difficult to be maintained. And the military main-
tenance support strength hardly catches up the upgrad-
ing pace of the equipments. There are two tough 
questions when the maintenance support tasks for the 
equipments are accomplished by the army alone. One 
is the independent support effectiveness of the army is 
becoming lower as the maintenance cost of the new-
tech equipments is becoming higher. The other is the 
advantages of the civil maintenance support strength 
which couldn’t be made full used of. Obviously, the 
construction of the independent maintenance support 
by the army alone is unable to enhance the mainte-
nance support capability effectively, and even results 
in serious waste of resources. So the Military-Civil-
Integration maintenance support strength should 
include military support strength and civil support 
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strength, which is shown as Figure  1. Although the 
civil support strength is a supplement to the military 
support capability, it plays an important role in the 
construction of the maintenance support strength.

2.2 Analysis of civil maintenance support strength

The civil maintenance support strength includes con-
tractor support strength and social general support 
strength. The contractor support strength usually 
means the strength from the design institution or the 
manufacturer of the new-tech equipments. When the 
military support strength is insufficient, the based or 
extended warranty contract is signed. Then the manu-
facturer will take the charge of the maintenance tasks 
and spare supply. The social general support strength 
means the strength from the enterprises which pro-
duce the general equipments. The qualified private 
enterprises, qualified non-military colleges and other 
qualified civil strength belong to this kind of support 
strength. Currently the contractor support strength is 
the main strength of the civil support strength. And 
the manufacturer has more auxiliary facilities and is 
more familiar with the designed performance of the 
equipment. So the strength from the manufacturer is 
the key strength needs to be introduced in. Warranty 
as the only effective way to bring in the strength of 
the manufactures could deepen the development of 
Civil-Military Integration.

2.3 Warranty policies for the new-tech equipments

The warranty policies suitable for the new-tech 
equipments, which are proposed by reference to the 
warranty suitable for the civil products, are shown in 
Figure 2. 

The warranty policies could be divided into two cat-
egories: renewing and non-renewing. Then these two 
types of warranty could be further divided into simple 
warranty policy and combined warranty policy. Simple 
warranty policy only has one policy in the warranty 
period. On the other hand, combined policy has at least 
two policies to implement at the different phases in the 

warranty period. Then according to the units of meas-
urement, the warranty policy could be separated into 
one-dimensional warranty policy and two-dimensional 
warranty policy. One-dimensional warranty is limited 
by time. On the contrary, two-dimensional warranty is 
limited by time and usage. At last, the simple warranty 
policies could be divided into FRW, PRW and rebate 
warranty. The equipments procured by the army are 
different to the industrial products, which are required 
optimal cost as well as performance. So the decision 
model of the warranty policy for the equipments 
should take the equipment performance (such as avail-
ability or mean time between failures) into account. So 
here consider the combined warranty policy including 
FRW and PRW to model the reality.

3 ONE-DIMENSIONAL WARRANTY POLICY 
COMBINING THE PRO-RATE WARRANTY 
AND FREE-REPLACE WARRANTY

3.1 Hypothesis

In the warranty period W, the preventive mainte-
nance is implemented at T j Nj ( 1,2..., )= . When the 
equipment breaks down, the corrective maintenance 
is minimal to repair. And the preventive maintenance 
is imperfect maintenance. (0 1)θ θ≤ ≤ , which means 
the maintenance degree of PM. The case where θ = 0  
corresponds maintenance as good as old, and the case 
where θ = 1 corresponds maintenance as good as 
new. After implementing the preventive maintenance 
at t, the recovery degree of the equipment is:

t t t( ) ( ( ) )+ mλ λ θ= − ×− −  (1)
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The cost of the preventive maintenance is shared by 
the army and the manufacturer. When the cost-share fac-
tor of PRW policy is α, the cost for the manufacturer is:

C C t Wp (1 / )1 = −  (2)

3.2 Mathematics models

(1) Cost model
Assuming the preventive maintenance is implemented 
at regular interval T. And Tp is the time duration of the 
each preventive maintenance. Cf is the cost of each cor-
rective maintenance and Cp is the cost of each preven-
tive maintenance. The cost in the warranty period C is:
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(3)

n is the number of the preventive maintenance tasks 
in the warranty period W, and n W T Tp/ ( )= +  .  
“ ∗ ” is the integer part of a real number. λi (t) is the 
failure rate in the ith preventive maintenance period.

t t i m Ti ( ) ( ( 1) ( ) )λ λ θ= − − × ×  (4)

(2) Availability model
Tf is corrective maintenance time. Expected availabil-
ity in the warranty period is:
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4 NUMERICAL EXAMPLES

The propeller shaft of certain equipment is taken as 
an example, and we use the same data of Wang(2010).
The original warranty policy of the propeller shaft 
doesn’t have preventive maintenance, and the war-
ranty period is three years. The warranty cost and the 
equipment availability of this warranty policy is:

T = W = 1080 Days (Tree years), C = 29160 RMB, 
A = 0.8650.

However, when the failure of the propeller shaft 
costs great loss to the army, the preventive mainte-
nance should be implemented. So the models of 

Section 3.2 are applied. The maintenance degree of 
the imperfect preventive maintenance θ is 0.9. The 
warranty cost and equipment availability are shown 
as Figure 3 and Figure 4.

Obviously, if W is specified as certain fixed value, 
the warranty cost will decrease before increasing 
when the imperfect preventive maintenance interval T 
is increasing. At the same time, the equipment availa-
bility will increase before decreasing. So the warranty 
policy could be optimized. Because the manufacturer 
is inclined to pay more attention to the warranty cost, 
we obtain the following data by minimizing the war-
ranty cost shown as Table 1 (approximate one year to 
360 days).

The above data shows the imperfect preventive 
maintenance which could effectively decrease the 
warranty cost and improve the item’s availabil-
ity. For example, if the warranty period is three 
years, the warranty cost of the policy with PM will 
decrease by 92% compared to the warranty cost 
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of the policy without PM. At the same time, the 
item’s availability will also increase by 10%. If 
the warranty cost of the policy using PM equals to  
the warranty cost of the policy without PM, the 
warranty period could be extended to six years. The 
army could use the data above to evaluate the items 
in the warranty contract, and then obtain more help 
from the manufacturer. And the item similar to the 
propeller shaft could also apply the models to opti-
mize the warranty policy.

REFERENCES

Blischke&Murthy(1992), Product warranty management-I: 
A taxonomy for warranty policies. European Journal of 
Operational Research, 62: 127–148.

Blischke&Murthy(1992), Product warranty manage-
ment-III: A review of mathematical models. European 
Journal of Operational Research, 63, 1–34.

Blischke&Murthy(1994), Warranty cost analysis, Marcel 
Dekker, 246–312.

Bouguerra et al (2012), A decision model for adopting an 
extended warranty under different maintenance poli-
cies. International Journal of Production Economics. 
135, 840–849.

Chien(2010), The Effect of a Pro-Rata Rebate Warranty 
on the Age Replacement Policy With Salvage Value 
Consideration. IEEE Transactions on reliability, 59(2), 
383–392.

Doyen&Gaudoin(2004), Classes of imperfect repair models 
based on reduction of failure intensity or virtual age. 
Reliability Engineering and System Safety, 84, 45–56.

Murthy&Blischke(2006), Warranty Management and 
Product Manufacture, London.

Shafiee&Chukova(2013), Maintenance models in warranty: 
A literature review. European Journal of Operational 
Research, http://dx.doi.org/10.1016/j.ejor.2013.01.017. 

Wang(2010), Research on Warranty Period of New 
Equipment Based on Preventive Warranty Policy. 
Shijiazhuang: Mechanical Engineering College.

Table 1. The data of the optimal warranty policy.

W T C A

1080 (3 years) 126  8405 0.9567

1440 (4 years) 124 12784 0.9513

1800 (5 years) 128 19118 0.9450

2160 (6 years) 129 23714 0.9411

2520 (7 years) 134 30266 0.9361

2880 (8 years) 132 37537 0.9309

3240 (9 years) 136 45522 0.9260

3600 (10 years) 140 54229 0.9210
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aBSTRacT: We propose the implementation method of the access control list (acl) technology in the 
network. First, we introduce the working principle of the acl and outline the network topology structure of 
the demonstration center. We finally implement acl-specific technology by combining with the picture from 
the access control, banning or allowing some network services, forbidding access to the Internet at a certain 
period of time, prevention of virus attacks, and protection of special ports. Thus, we improve the security of 
the network.

KEYWORDS: Network; acl; Switch; Router; Security.

1 INTRODUcTION

With the progress of the demonstration center construc-
tion projects at the provincial level, our school invested 
a lot into the hardware of laboratories in original basic 
computer, computer technology, computer control, 
computer network, and so on. The number of comput-
ers rose from several hundreds in the past to about two 
thousand currently. Faced with so many computers, the 
biggest headache is how to manage them. In order to 
better maintain the teaching order, we must use the net-
work to manage. However, in the process of actual use, 
many problems appear, mainly the following ones.

First, teachers worry about their computers being 
accessed by students. In order to prevent their data 
being stolen by students, we do not allow students to 
visit the teachers’ machine.

Second, some students play online games or watch 
online movies during class, because of which the 
teacher called for a ban on the service.

Third, during the class, students are not allowed to 
surf the Internet in the lab.

Finally, the laboratory was attacked by a virus.
In order to solve these problems, we use access 

control list (acl) to the network, use IP standard 
control list or expand the list in the layer 3 switches 
and routers, control the broadcast storm, and improve 
the network security effectively [1].

2 WORKING PRINcIPlE OF THE accESS 
cONTROl lIST (acl)

The acl uses Packet filter technology, reads the 
information such as source address, destination 
address, source port, destination port, and so on 

in the packet head of the third and fourth layers. 
according to the predefined rules, we filter the packet 
to achieve the purpose of access control [2]. among 
them, the standard control list only reads the source 
address information of the data packet. However, the 
extended access control list will also read the desti-
nation address, source port, destination port, pro-
tocol type, and other information in the packet [3]. 
The acl determine whether a packet conforms to 
defined rules. allow the data packets that meet the 
requirements to the destination address and let them 
finally enter into the internal network. The data pack-
ets that do not conform to the rules are discarded [4]. 
Simultaneously, it informs the data packets sender 
that the packets do not pass through the router suc-
cessfully. Through the acl, we can simply refuse the 
dangerous data packet that meets the requirements 
and deny it access to the internal network [5].

3 IMPlEMENTaTION OF THE accESS 
cONTROl lIST (acl)

In order to study the application problem of access 
control list (acl) in the local area network (laN), 
we must select the network in which the network 
information flow is large [6]. Simultaneously, we con-
sider the network security and stability. In this article, 
we take the network of the computer experimental 
teaching demonstration center in Hubei University of 
automotive Technology as an example, and we better 
design the access control list (acl) in order to ensure 
the needs of practical application.

Figure 1 is the demonstration center network 
topology structure, in which layer three switches rui-
jie S5750 is used in the convergence layer switches, 

9781138027282_Chp_1033.indd   97 3/16/15   10:04 PM



98

ruijie S2128G [7] is used in access layer switches, 
and ruijie RSR50-20 is used in routers. The demon-
stration center has more than one subnet, namely the 
teachers’ office, the server area, and multiple student 
laboratories. In order to ensure the stability and avail-
ability of the network, the servers directly get access 
to the convergence layer switches on port 0/3-12. 
The access layer switches cascade port get access to 
the convergence layer switches on port 0/13-36. The 
convergence layer switch port 0/1 is connected to a 
router interface E0, and router interface S0 is con-
nected to the ISP service providers (campus network 
center) [8]. combining with the actual requirement 
of the demonstration center, the IP address for each 
subnet and the network equipment is distributed as 
in Figure 1. 

In conclusion, teacher office, the server area, and 
students’ laboratory have different requirements for 
Internet use. So using acl technology to build the 
following security policy solves the problem.

3.1 Reflexive access control

The host in the area of teachers’ offices (network seg-
ment is 192.168.101.0/24) cannot be visited by the 
host (network segment is 192.168.51.0/24) in the 
computer basic laboratory. However, the host in the 
area of teacher’ offices can visit the host in the com-
puter basic education laboratory.

In order to implement the one-way access con-
trol [9] from network segment 192.168.101.0/24 to 
the network segment 192.168.51.0/24, we must use 
the acl configuration strategies to implement this 
requirement. The specific configurations in the layer 
3 switches S5750 are shown in Table 1.

This strategy adopts reverse acl to forbid the 
TcP active connections of the segment 192.168.51.0. 

after this configuration, students in the computer 
basic education laboratory cannot visit the host in the 
area of teachers’ offices, but the teachers’ host can 
still visit the students’ host. The setting methods in 
other laboratory are the same as the basic computer 
laboratory, and they are omitted here.

3.2 Prohibit or allow some of the network services

Once the demonstration center gets connected to 
the Internet, we can visit a lot of resources, includ-
ing playing online games or watching online mov-
ies,. assume that most of the movie resources are 
placed on the FTP server of the Internet in segment 
202.168.100.0/24. First, the segment 192.168.52.0/24 
in the computer technology laboratory is not accessi-
ble for the FTP service in segment 202.168.100.0/24. 
Second, we visit the WWW service normally. In the 
layer 3 of switches S5750, acl configuration strat-
egies can be used to implement this requirement. 
Specific configurations are shown in Table 2 such as 
the service telnet, udp, ping, and so on; the same prin-
ciple can be used to prohibit the service [10]. First, we 
need to find the IP address of the provided services. 
Then, we use the acl command for prohibition 
between the laboratory network 192.168.52.0/24 and 
the IP address of the server to connect to the network.

Figure 1. Demonstration center network topology structure.

Table 1. Table design.

S5750 (config)#access-list 111 permit tcp 192.168.51.0 
0.0.0.255 192.168.101.0 0.0.0.255 established

S5750 (config)#access-list 111 permit ip any any  

S5750 (config)#int vlan 51  // Enter into Vlan 51

S5750 (config)#ip access-group 111 in  // apply the acl 
label for 111 to 51 Vlan
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3.3  Forbid surfing the internet at certain periods 
of time

We need to prevent the students from surfing the 
Internet during the class and make them only visit 
resources within the demonstration center. However, the 
area of teachers’ office and the server are not restricted 
simultaneously. assume that the computer control lab-
oratory’s network segment is 192.168.53.0/24: This 
semester lasts from March to June, and the next from 
nine to December; 8 o’clock to 11:30 in the morning 
and 2 o’clock to 5:30 in the afternoon, every Monday 
to Friday are the time of class, and surfing the internet 
is not permitted during this time. In order to implement 
the earlier requirements [11], acl configuration strat-
egy can be used on the router RSR50-20; the details are 
shown in Table 3. 

apply control list to a router on the E0; what we 
control is the whole demonstration center internal 
network, and the outside network is not affected.

3.4 Prevention of virus attacks

assuming that the host (IP address is 192.168.53.12) 
in the computer control laboratory is infected with the 
virus, and is crazily sending packets to other hosts in 
local area network (laN), we can take the follow-
ing acl policy to limit the data transmission of the 
host to prevent the virus spreading to other network 
segments. Thus, we can minimize the impact of the 
virus on the network [12]. The specific configurations 
in the layer 3 switches S5750 are shown in Table 4.

3.5 Protection of special port

By default, the operating system opens some ports, 
such as 135, 136, 137, 138, 139, 445, 1025, 1434, 
3127, 5554, 4444, and so on. Hackers and network 
virus attack the network system through these ports 
[13], and finally prevent them from firing normally. To 
solve the problem of the earlier port, we can design the 
acl strategy against virus attacks on router RSR50-
20. Specific configurations are shown in Table 5.

The earlier strategy is based on port 445, and the 
configuration strategies of other ports are the same.

Table 2. Table design.

S5750 (config)#access-list 112 permit tcp 192.168.52.0 
0.0.0.255 202.168.100.0 0.0.0.255 eq www

S5750 (config)#access-list 112 deny tcp 192.168.52.0 
0.0.0.255 202 .168.100.0 0.0.0.255 eq ftp

S5750 (config)#access-list 112 permit ip any any  

// allowing other network segment to get to the Internet

S5750 (config)#int vlan 52  // Enter into Vlan 52

S5750 (config)#ip access-group 112  in  // apply the acl 
label for 112 to 52 Vlan

Table 3. Table design.

RSR50(config)#time-range time2  // Defines the time 
range 

RSR50(config- time-range)#absolute start 8:00 1 March 
2013 end 17:30 June 2013

RSR50(config-time-range)#periodic weekdays 8:00 to 
11:30  // Defines the specific time range

RSR50(config-time-range)#periodic weekdays 14:00 to 
17:30  // Defines the specific time range

RSR50(config- time-range)#exit  // Return to previous

RSR50(config)#time-range time1

RSR50(config- time-range)#absolute start 8:00 1 
September 2013 end 17:30 December 2013

RSR50(config- time-range)#periodic weekdays 8:00 to 
11:30  // Defines the specific time range

RSR50(config- time-range)#periodic weekdays 14:00 to 
17:30  // Defines the specific time range

RSR50(config- time-range)#exit  // Return to previous

RSR50(config)#ip access-list extended No-Internet            
// Define extension list No-Internet

RSR50(config-ext-nacl)#permit ip 192.168.100.0 0.0.0.15 
any

RSR50(config-ext-nacl)#permit ip 192.168.101.0 
0.0.0.255 any

RSR50(config-ext-nacl)#deny ip any any time-range 
time2

RSR50(config-ext-nacl)#deny ip any any time-range 
time1

RSR50(config-ext-nacl)#permit ip any any  // allowing 
other network segment to get to the Internet 

RSR50(config)#interface E0  // Enter the E0 interface 

RSR50(config-if)#ip access-group No-Internet in  // 
apply the acl of  the No-Internet to E0

Table 4. Table design.

S5750 (config)#access-list 22 deny 192.168.53.12 
0.0.0.255  // Forbid 192.168.53.12 sending packets

S5750 (config)#access-list 22 permit ip any any

S5750 (config)#int Vlan 53

S5750 (config)#ip access-group 22 in  // apply the acl 
label for 22 to 53 Vlan

Table 5. Table design.

RSR50(config)#access-list 115 deny tcp any any eq 445

RSR50(config)#access-list 115 deny udp any any eq 445

RSR50(config)#access-list 115 deny ip any any eq 445

…

RSR50(config)#int S0  // Enter into interface S0

RSR50(config)#ip access-group 115 in  // apply the acl 
label for 115 to port S0
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4 cONclUSIONS

The implementation of the demonstration center 
network acl technology has a unique significance 
to the management work of the network in a school, 
which improves the security of the network resources 
to a certain extent [14]; reduces the workload of 
teacher’ maintenance, and ensures the normal order 
of teaching. The technology was used in the computer 
experimental teaching demonstration center in Hubei 
University of automotive Technology for three years 
and gained obvious effects, which is of a highly prac-
tical value.
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sustainable livelihoods angle
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ABSTRACT: Human capital situation of Longnan farmers is more representative throughout Gansu Province 
and even in poor areas in northwest China. A study on human capital situation of local farmers from the per-
spective of sustainable livelihoods is comparatively lacking. Human capital is investigated from four aspects, 
such as gender, age, health status, and education level. Then, the relationship between human capital and liveli-
hood strategies and sustainable livelihoods mode is analyzed.

Human capital is generally inadequate in poor areas in northwest China, and overall, labor quality is not high. 
Agricultural and non-agricultural production coexist among livelihood strategies.

KEYWORDS: Longnan; Human capital; Livelihood strategies; sustainable livelihoods.

1 THEORETICAL BASIS

1.1 Sustainable livelihoods theory

The study on poverty initially focused on the lack 
of consumption capacity but did not delve into the 
causes. Su (2009), with the understanding of pov-
erty deepening, started the sustainable livelihoods 
approach, which emerged in the early 1980s to the 
1990s. He (2013) stated that the “Copenhagen 
Declaration” passed in 1995 at the World Summit 
on Social Development in Copenhagen summarized 
the sustainable livelihoods as “all men and women 
through freely chosen productive employment and 
work, access to reliable and stable livelihood.” Some 
bilateral or multilateral international aid organiza-
tions such as the World Bank, the Department for 
International Development (DFID), and the develop-
ment research institutions gradually developed sus-
tainable livelihoods as a way to study the problems 
of poverty and development in developing countries. 
Collier (1998) Research was based on the Sustainable 
Analysis Framework (SLA) of DFID.

1.2 Sustainable Analysis framework (SLA)

The Department for International Development 
(DFID) divided the livelihood capital in its Sustainable 
Analysis Framework (SLA) into Natural capital, 
Financial capital, Physical capital, Human capital, and 
Social capital. Human capital represents the knowl-
edge, skills, abilities, and health status. These enable 
people to pursue different livelihoods and obtain the 
homologous livelihood goals. The intrinsic value of 

human capital is that it can make better use of the other 
four kinds of livelihood capital to obtain positive liveli-
hoods results. So it is the most basic livelihood capital. 
Livelihood strategy refers to how people choose asset 
allocation and business activities to achieve their liveli-
hood goals. Su (2009) states that different occupancies 
of livelihood capital have a profound impact on liveli-
hood strategy. In backward and remote countryside and 
poor areas, farmers depend more on natural resource-
based production to sustain livelihoods. But often 
products relying on natural resources is not enough to 
sustain livelihoods, then taking other action to sustain 
livelihoods,such as employed by others,migrant work-
ers. Su (2009) stated that in the case of farmers in poor 
areas selecting livelihood strategy, such as employed 
by others or migrant workers, it is closely linked to its 
specific human capital situation.

2 STUDY AREA AND DATA ANALYSIS

2.1 Study area

Longnan City is located in the southeastern of Gansu 
Province, in the Qinba Mountain poverty belt, and it 
is characterized by poor natural conditions, deep pov-
erty, and frequent natural disasters. Farmers’ human 
capital situation is more representative through-
out the Gansu Province and even in the poor areas 
of northwestern China. Research data are from the 
2009 National Social Science Fund of China Project 
in Western Research on Gansu Province earth-
quake-stricken countryside recovery and reconstruc-
tion, project number 09XJY014.
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2.2 Data analysis

2.2.1 Data analysis from gender perspective
Questionnaire use household as a unit, with a total 
of 343 valid questionnaires involving a population 
of 1595, 1026 labor, households average with 4.65 
members, 3 labors. Statistics show that farmers 
accounted for 58.09% of the total labor force, con-
current business accounted for 13.45%, and work-
ers accounted for 27.58%. A total of 563 male labor 
force accounted for 54.87% of all. Among them, 
farmers accounted for 46.71%, concurrent business 
accounted for 15.99%, and workers accounted for 
36.23%. A total of463 female labor force accounted 
for 45.13% of all. Among them, farmers accounted 
for 71.92%, concurrent business accounted for 
10.37%, and workers accounted for 17.06%. Among 
farmers, men accounted for 44.13%, and women 
accounted for 55.87%. Among concurrent business, 
men accounted for 65.22%, and women accounted for 
34.78%. Among workers, men accounted for 72.08%, 
and women accounted for 27.92%. Data show that 
women accounted for a larger proportion in agricul-
tural production activities; efficiency of agricultural 
production is far lower compared with workers in the 
region now, leading to a deeper level of female pov-
erty. Through analyzing the state Poverty Monitoring 
Survey data, Li Xiao Yun shows whether economic 
status, employment, education, health, and social sta-
tus are measured. Levels of poverty in poor areas are 
more serious for women. Li (2005) cites the reasons 
for this phenomenon, which include female lacking 
the necessary financial support and imperfect social 
networks, low education levels, fewer training oppor-
tunities, health level not being high, and the lack of 
willingness to participate in public affairs, relative to 
men in poor areas.

2.2.2 Data analysis from age
A total of 243 laborers’ age between 16 and 30 years 
accounted for 23.68% of all laborers. Among them, 
farmers accounted for 29.63%, concurrent business 
accounted for 13.17%, and workers accounted for 
56.79%. A total of 392 laborers’ age between 31 and 
45 years accounted for 38.21% of all laborers. Among 
them, farmers accounted for 50.51%, concurrent busi-
ness accounted for 20.15%, and workers accounted 
for 28.32%. A total of 222 laborers’ age between 46 
and 60 years accounted for 21.64% of all laborers. 
Among them, farmers accounted for 77.03%, con-
current business accounted for 9.91%, and workers 
accounted for 11.71%. A total of 169 laborers’ age 
beyond 61 years accounted for 16.47% of all laborers. 
Among them, farmers accounted for 91.72%, con-
current business accounted for 2.96%, and workers 
accounted for 4.73%. Farmers are mainly between 46 
and 60 years: They accounted for 54.7%, and the age 
beyond 61 years accounted for 26.01%. Concurrent 
business takes place mainly between 31 and 45 years: 
It accounted for 57.25%, and the age beyond 61 years 
accounted for3.62%. Workers are mainly between 16 
and 30 years: They accounted for 48.76%, and the age 
beyond 61 years accounted for 2.83%. Data show that 
most workers are young.

2.2.3 Data analysis from health
A total of 752 laborers are healthy, and they 
accounted for 73.29% of all laborers. Among them, 
farmers accounted for 51.86%, concurrent business 
accounted for 14.23%, and workers accounted for 
32.98%. A total of 196 laborers suffered from chronic 
diseases, and they accounted for 19.10% of all lab-
orers. Among them, farmers accounted for 77.55%, 
concurrent business accounted for 9.69%, and 

Table 1. Human capital and career.

Indicator Career Farmers Concurrent Workers Official

Gender Male 263 90 204 6
Female 333 48 79 3

Age 16-30 72 32 138 1
31-45 198 79 111 4
46-60 171 22 26 3
above 155 5 8 1

Health Health 390 107 248 7
Disable 18 5 3 0
Disease 152 19 23 2
Other 36 7 9 0

Education Illiteracy 261 19 37 1
Primary 195 52 89 2
Junior 107 47 106 1
High School 23 8 22 1
University 10 12 29 4
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workers accounted for 11.73%. A total of 26 laborers 
are disabled, and they accounted for 2.53% of all lab-
orers. Among them, farmers accounted for 69.23%, 
concurrent business accounted for 19.23%, and work-
ers accounted for 11.54%. Among farmers, healthy 
population accounted for 65.44%, and disability and 
chronic diseases population accounted for 28.52%. 
In concurrent business, healthy population accounted 
for 77.54%, and disability and chronic diseases 
population accounted for 17.39%. Among workers, 
healthy population accounted for 87.63%, and disa-
bility and chronic diseases population accounted for 
9.19%. Data show that most workers are healthy.

2.2.4 Data analysis from education
A total of 318 laborers are illiterate, and they 
accounted for 30.99% of all laborers. Among them, 
farmers accounted for 82.08%, concurrent business 
accounted for 5.97%, and workers accounted for 
11.64%. A total of 338 laborers received primary 
education, and they accounted for 32.94%of all lab-
orers. Among them, farmers accounted for 57.69%, 
concurrent business accounted for 15.38%, and 
workers accounted for 26.33%. A total of 261 lab-
orers received junior secondary education, and they 
accounted for 25.44% of all laborers. Among them, 
farmers accounted for 41%, concurrent business 
accounted for 18.01%, and workers accounted for 
40.61%. A total of 54 laborers received secondary 
education, and they accounted for 5.26% of all labor-
ers. Among them, farmers accounted for 42.59%, con-
current business accounted for 14.81%, and workers 
accounted for 40.74%. A total of 54 laborers received 
university education, and they accounted for 5.36% 
of all laborers. Among them, farmers accounted for 
18.18%, concurrent business accounted for 21.82%, 
and workers accounted for 52.73%. Among farmers, 
the illiteracy rate is 43.79%, higher than 13.77% in 
concurrent business and 13.07% among workers; 
the highly educated rate is 1.68%, lower than 8.7% 
in concurrent business and 10.25% among workers. 
Data show that most workers are highly educated.

3 CONCLUSIONS AND DISCUSSION

Human capital is generally inadequate in poor areas 
in northwest China; overall, labor quality is not high. 
Female human capital occupancy is at a relative dis-
advantage, because of the limitations of physiological 
basis and ideology. Elderly laborers are over-repre-
sented, health status is not optimistic, poverty and 

returning to poverty caused by illness is widespread, 
and overall, educational level is not high. Scarcity and 
lack of investment in human capital is a major cause 
of low agricultural productivity. Migrant workers are 
confined to heavy physical labor, which is not sustain-
able. Agricultural and non-agricultural production 
coexist among livelihood strategies. Local agricul-
tural production has typical peasant economy charac-
teristics. Relative to workers, agricultural production 
has low economic efficiency. With the continuous 
improvement of agricultural efficiency, migrant work-
ers are increasing, concentrating arable land through 
a reasonable form, and modernization of agriculture 
may be achieved. Groups of human capital occu-
pancy are at a disadvantage, because female, elderly, 
unhealthy, and low education level have the highest 
proportion of farmers. Human capital occupancy is 
at an advantage, because male, young, healthy, and 
high education level have the highest proportion of 
workers.

Human capital as the most basic livelihood cap-
ital can help farmers in poor areas using other four 
kinds of livelihood capital better. We need to establish 
and improve livelihood strategies, achieve the goal of 
sustainable livelihoods, pay more attention to gender 
equality, improve and guarantee lives of elderly lab-
orers, and increase investment to improve sanitary 
conditions and health insurance. We should promote 
healthy lifestyles, improve the education support sys-
tem, and strengthen vocational training to enhance 
the farmers’ human capital.
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ABsTRACT: The sentiment of any text can be classified as positive, central, and negative. This article is 
intended to collect the retweeting messages on sina weibo and analyze the rules of sentiment transition of 
retweeted messages. It is found that the sentiment of retweeting messages is more likely to be influenced by 
original messages if the original ones are positive. In contrast, retweeted messages have more profound influ-
ence on the retweeting messages if the original messages are negative. Besides, this theory applies well to 
events of different categories: politics, sports, and entertainment.

KEYWORDs: sentiment transition, retweeting messages, sina weibo.

1 InTRODuCTIOn

With the development of social network, weibo has 
gained its popularity in China. Many people use it to 
communicate with friends or they publish their opin-
ions about public events on it. It is reported that there 
are more than 556,000,000 users of sina weibo. [1]The 
ways in which people respond to a message of sina 
weibo include retweet, like, comment, and add to 
favorite. Individuals can  publish their opinions when 
they retweet the message. They may agree on the orig-
inal message, have  distinct opinions, or make more 
objective comments. There are many factors that may 
contribute to the  sentiment  polarity of the comments: 
the attributes of the original  message, from whom the 
messages are retweeted, the standpoint of the author, 
and so on.

In this research, some problems tended to be resolved:

•	 How to classify the sentiment of messages?
•	 Is the sentiment of the message affected by the 

sentiment of the original message?
•	 Is the sentiment of the message affected by the 

types of events they are talking about? (see 
Table 1)

2 BACKGROunD

2.1 Methods to classify the sentiment of texts

Machine learning is often used to classify the sen-
timent of messages. The methods include Rocchio 

algorithm, naïve Bayes, Maximum Entropy, 
K-Means Algorithm, and support Vector Machine 
(sVM). These methods are well applied in English 
reviews.

Many researchers in recent years have conducted 
Chinese reviews. According to the research of 
Tang Huifeng, high performance will be achieved 
if bigrams representation and sVM are used in the 
experiment. [2] Xia Huosong applied the method of 
TF-IDF weighing assignment methods and sVM 
with the RBF kernel function to categorize the 4,000 
Chinese customer reviews.[3] Chen Junjie introduced 
FsVM by applying fuzzy theory to sVM, and he tes-
tified the validity of this model. [4]

2.2 Researches on the sentiment of messages

The analysis of the sentiment of weibo is useful in 
terms of investigating architecture of the user net-
work, collecting feedback about products or promo-
tions, and predicting the outcomes of elections and so 
on. such an analysis will provide an effective aid to 
research in assortments of fields.

Many researchers have investigated the issue about 
the sentiment of messages disseminated on Weibo. 
Anatoliy Gruzd found that users have the tendency to 
retweet positive messages by using the data of 2010 
Winter Olympics for experiments. The author draws 
the conclusion about what kind of messages a user 
tends to retweet is irrelevant to his position in the 
network.[5] Murphy Choy applies techniques of senti-
ment divisions to predict the outcome of presidential 
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election in 2011[6]. song shuangyong monitors and 
analyzes the users’ emotion trend on hot events and 
builds a sentiment analysis prototype system. [7]. They 
identify the sina microblog emotional orientation of 
text and obtain three characteristics: precision, long 
tail of public opinion, time and reputation,  diffusion, 
and resonance. [8]

3 sEnTIMEnTs CLAssIFICATIOn

3.1 Messages collection

The samples for analysis is collected from sina Weibo 
using sina API. These samples are the retweet mes-
sages published on the sina. To get a large amount of 
samples, this research focuses on the popular events 
that owns a large amount of retweet messages. In this 
research, all the samples are retweeted by more than 
1000 users. Besides, since one of the purposes of this 
research is to find out the relationship between the 
types of events and sentiments transitions, messages 
of different events are collected, including sports, 
entertainments, and politics.

3.2 Sentiment classification

ICTCLAs (Institute of Computing Technology, 
Chinese Lexical Analysis system) is applied in this 
research to segment the messages, which adopts the 
Hierarchical Hidden Markov Model.

As for the classification of the sentiment of 
the messages, WEKA (Waikato Environment for 
Knowledge Analysis) with the method of K-means is 
used to identify the sentiment of the messages col-
lected. In this research, the sentiments of messages 
are classified as positive, central, and negative.

4 sEnTIMEnTs TRAnsITIOn

This research compares the sentiment of retweet mes-
sages and the sentient of original messages to find out 
whether there is sentiment transition between them. 

By comparing the percentage of the messages that do 
not change their sentiment, we can identify individ-
uals’ psychological reaction to messages of different 
sentiments.

4.1 Sentiment transition and sentiment of original 
messages

To clarify the relationship between messages, the 
model is presented in figure1 for a further explanation.

Once an individual is exposed to a message, how 
they feel and how they think is affected not only by 
the sentiment of original messages but also by the 
sentiment of messages that they retweeted. Following 
is the relevant result gained if the original message 
is positive.

It can be seen from Table 1 that more than 50% 
messages hold the same sentiment as the messages 
they are retweeted from if the original messages are 
positive. Besides that, if we pay attention to the indica-
tors nn, np, and nc, which means messages are tweeted 
from users who hold different standpoints of the orig-
inal messages, the probability of these situations is 
extremely low. such a situation means that the senti-
ment of an individual is more influenced by the origi-
nal messages than by the sentiment of the message that 
they retweeted from if the original message is positive.

As for the neural messages (Table2), less than 50% 
messages hold the same sentiment as the messages 
they retweet from. What should be noted is that the 
largest proportion of sentiment transition is cc, cp, 
which means an individual may switch to a positive 
attitude even though both the original message and 
the message it retweets from hold an objective view 

Table 1. sentiment distribution of retweeting messages whose original message is positive.

Events sentiments of original messages nn nc np nn + cc + pp

Bike competition Positive 0.000 0.000 0.003 0.853
Marathon Positive 0.007 0.001 0.018 0.643
Winter Olympic Positive 0.000 0.000 0.052 0.903
Real Madrid Positive 0.002 0.000 0.006 0.564
Ricardo Positive 0.002 0.000 0.002 0.741
LinDan Positive 0.000 0.000 0.000 0.795

	  

 Original Retweeted Retweeting
 message message message

Figure 1. Model of messages retweeting.
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of the event. However, if the retweeted message holds 
different ideas (positive, negative) compared with the 
original message, the retweeting messages are barely 
influenced by the original messages or retweeted 
messages (proved by pp,pc,nn,nc). This situation is 
also because most of the retweeted messages are cen-
tral if the original messages are central.

If the original message is negative, the sentiment 
distribution of retweeting messages is shown in 
Table  3. It can be seen that the percentage of mes-
sages that have the same sentiment as the retweeted 
messages accounts for nearly 50%, Besides, retweet-
ing messages are more likely to be affected by the 
retweeted messages when retweeted messages hold 
different sentiments with the original ones (indicated 
by pp). In other words, when exposed to a negative 
message, an individual will choose to favor the peo-
ple who they retweet the message from. One of the 
possible causes may be that these people are the indi-
viduals they are aware of such as friends, families, or 
the ones they adore such as celebrities.

5 RELATIOnsHIP BETWEEn THE 
sEnTIMEnT TRAnsITIOn AnD THE TYPEs 
OF ORIGInAL MEssAGEs

This section mainly explores whether sentiment dis-
tribution is related to the type of event they focus on 
such as entertainment, politics, and sports. Generally, 
citizens adopt more serious attitudes to the political 
events and they may still support their favorite stars 

even if there is some negative news. But can we prove 
our earlier guesses by statistical results? Following is 
the relevant statistics:

It can be seen from Tables 4, 5, and 6 (shown later), 
in all three kinds of events, the sentiment of an indi-
vidual is more influenced by the original messages 
than by that of the retweeted messages if the original 
message is positive (indicated by nn, np, nc). Original 
messages or retweeted messages have little influence 
on the retweeting messages (proved by pp, pc, nn, 
nc) if the original message is central. Besides, if the 
original message is negative, retweeting  messages 
are more likely to be affected by the retweeted 
 messages that own different sentiments (indicated 
by pp). Therefore, we can draw the conclusion that 
the  sentiment distribution is irrelevant to the types of 
event they are discussing.

6 suMMARY

In conclusion, we can see that the sentiment of 
retweeting messages is closely related to the senti-
ments of original messages: Positive messages have 
more influence on retweeting messages, whereas 
 negative messages do not bias the standpoints of 
retweeting  messages. This is partly because people 
tend to favor the views of people who they are famil-
iar with such as the owners of retweeted messages. 
Besides, this research proves that the sentiment dis-
tribution has no relationship with the type of event 
they focus on.

Table 2. sentiment distribution of retweeting messages whose original message is central.

Events
sentiments of original 
messages nn nc cc cp pp pn pc nn + cc + pp

World Cup Champion central 0.000 0.000 0.391 0.279 0.065 0.036 0.026 0.456

Li na quit central 0.002 0.005 0.249 0.386 0.051 0.005 0.007 0.303

Li na win central 0.000 0.001 0.083 0.413 0.416 0.007 0.014 0.499

Ci shiping joined nBA central 0.001 0.000 0.185 0.476 0.026 0.009 0.040 0.212

Quik shoot central 0.003 0.000 0.398 0.349 0.008 0.002 0.003 0.409

Milano central 0.013 0.004 0.205 0.199 0.016 0.009 0.000 0.235

Table 3. sentiment distribution of retweeting messages whose original message is negative.

Events sentiments of original messages pp nn + cc + pp

Competition of e-commerce negative 0.140 0.407 

Yuan li negative 0.138 0.474 

Chen Kun negative 0.147 0.485 

Fan Bingbing negative 0.132 0.539
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Table 4. sentiment distribution of sports events.

Events

sentiments 
of original 
messages nn nc nnp Ccc ccn ccp pnp pnn pnc nn + cc + pp

Hengda Positive 0.000 0.000 0.004 0.000 0.000 0.000 0.911 0.072 0.013 0.911

Bike competition Positive 0.000 0.000 0.003 0.000 0.000 0.003 0.727 0.067 0.199 0.727

Marathon Positive 0.007 0.001 0.018 0.002 0.005 0.007 0.633 0.201 0.124 0.643

Winter Olympics Positive 0.000 0.000 0.052 0.000 0.000 0.024 0.903 0.012 0.009 0.903

Ricardo Positive 0.002 0.000 0.002 0.000 0.000 0.000 0.739 0.210 0.048 0.741

LinDan Positive 0.000 0.000 0.000 0.000 0.000 0.000 0.795 0.114 0.092 0.795

Li na quit Central 0.002 0.005 0.000 0.249 0.296 0.386 0.051 0.005 0.007 0.303

Li na win Central 0.000 0.001 0.057 0.083 0.010 0.413 0.416 0.007 0.014 0.499

Ci shiping joined 
nBA

Central 0.001 0.000 0.005 0.185 0.258 0.476 0.026 0.009 0.040 0.212

Quik shoot Central 0.003 0.000 0.000 0.398 0.236 0.349 0.008 0.002 0.003 0.409

Milano Central 0.013 0.004 0.007 0.205 0.545 0.199 0.016 0.009 0.000 0.235

World Cup Champion Central 0.000 0.000 0.016 0.391 0.188 0.279 0.065 0.036 0.026 0.456

Asia Basketball Cup negative 0.000 0.000 0.000 0.004 0.000 0.033 0.408 0.108 0.400 0.413

Brazil loses negative 0.000 0.000 0.016 0.391 0.188 0.279 0.065 0.036 0.026 0.456

Figure 6. sentiment distribution of entertainment events.

Events sentiments of 
original messages

nn nc np cc cn cp pp pn pc nn + cc + pp

Monica Positive 0.009 0.003 0.009 0.003 0.009 0.000 0.600 0.291 0.076 0.612 

Carton Positive 0.007 0.002 0.020 0.000 0.001 0.003 0.793 0.132 0.041 0.801 

Theme park Positive 0.007 0.001 0.024 0.000 0.000 0.003 0.721 0.184 0.059 0.729 

Li Yang negative 0.048 0.111 0.385 0.007 0.009 0.026 0.383 0.017 0.013 0.439 

Paul died negative 0.089 0.025 0.402 0.000 0.003 0.045 0.420 0.015 0.001 0.508 

Anna negative 0.012 0.000 0.032 0.010 0.015 0.035 0.504 0.221 0.171 0.526 

Xiaobei Central 0.019 0.003 0.035 0.210 0.195 0.468 0.046 0.018 0.005 0.275 

Film Central 0.015 0.003 0.020 0.330 0.206 0.353 0.050 0.019 0.004 0.395 

Garden Central 0.037 0.002 0.035 0.318 0.250 0.247 0.069 0.034 0.008 0.424 

Trageic world Central 0.010 0.005 0.029 0.199 0.135 0.515 0.084 0.010 0.014 0.293 

Figure 5. sentiment distribution of political events.

Events

sentiments 
of original 
messages nn nc np cc cn cp pp pn pc nn + cc + pp

Missle Positive 0.005 0.000 0.008 0.411 0.092 0.371 0.088 0.010 0.018 0.504

Robot research Positive 0.077 0.012 0.036 0.470 0.240 0.138 0.013 0.012 0.008 0.560

Zoo Central 0.017 0.006 0.035 0.188 0.491 0.228 0.015 0.017 0.004 0.219

Kun Ming Central 0.001 0.010 0.153 0.175 0.047 0.518 0.089 0.000 0.007 0.265

Bomb Central 0.003 0.002 0.008 0.356 0.201 0.407 0.021 0.000 0.003 0.380

Earthquake of Yunnan Central 0.037 0.003 0.048 0.150 0.241 0.429 0.068 0.021 0.003 0.254

FuXi negative 0.008 0.003 0.018 0.471 0.241 0.228 0.018 0.005 0.010 0.496

MH17 negative 0.002 0.004 0.009 0.418 0.213 0.322 0.022 0.006 0.004 0.442

MH370 negative 0.014 0.006 0.054 0.285 0.213 0.392 0.186 0.025 0.038 0.486
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ABSTRACT: This article introduced the construction process of a practical training base based on SIEMENS 
PLC and FameView configuration software; focusing on the needs of professionals in the coal industry, a mine 
production monitoring system integrated training projects is designed. Through nearly three years of operating 
practice, better teaching results and social benefits have to be achieved.

KEYWORDS: PLC; practical training base; Configuration monitoring.

1 INTRODUCTION

Currently, in the context of implementation of the 
“Excellence engineer training program” of China, 
training applied, technology-based, and innovative 
talents has become a major goal of the university pro-
fessional training (JIA 2008).

After a period of visits by other universities and 
research, most universities adopted the practice 
that set comprehensive and designing experiments, 
internships, practical training, and students’ creative 
activities in the talent training scheme. Although 
this  can improve the practical ability of students, 
there are still  shortcomings in terms of  practice 
content, focus on curriculum, not being closely con-
nected with engineering. Students do not operate 
over the practical application of engineering equip-
ment, away from industrial reality and this brings 
more difficulty for enterprises’ employers and stu-
dent employment.

Programmable Logic Controller (PLC) has become 
the most important in the field of industrial auto-
mation and is the most widely used control device. 
“The whole plant integrated automation,” “nobody 
duty (fewer people on duty),” and other technical 
requirements and goals have become the major trends 
in many industries. Many college graduates cannot 
have a system design capability, which is a consid-
erable gap between the employer’s expectations of 
enterprises.

Currently, some scholars and universities have 
already started researching this phenomenon and 
practice, and better teaching results have been 

achieved (Gao 2008, Cao 2007, Zhou 2011). After 
a full investigation, drawing on the experience of 
the university, combined with the actual running of 
our school, Siemens PLC training base of automa-
tion was built in 2010. The purpose is to strengthen 
the  cultivation of students’ ability for design and 
 application engineering, new technology application 
development capabilities, creativity, innovation, and 
so on.

By building close to the actual training platform, 
PLC application skills practical training was carried 
out through six months each academic year. Each stu-
dent is able to independently design a practical indus-
trial control system by using control components that 
are actually consistent with the project. Assessment 
requirements are executed in accordance with the 
requirements of project acceptance. These training 
projects enable our school students to have the abil-
ity to design and construct industrial projects without 
leaving school.

2 CONSTRUCTION OF TRAINING BASE

2.1 The necessity 

PLC is widely used in industrial automatic, elec-
tronic, and electromechanical integration equipment. 
It is urgently needed for students to master  integrated 
skills, including PLC control system hardware 
design, software programming, and installation of 
debugging (LIU 2013, XU 2012). Our college is an 
educational institution that has the characteristics of 
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servicing in safety production. It is our responsibility 
for training qualified personnel in the field of safety 
production monitoring.

Computer monitoring system is nowadays used 
in the industrial field, and there has been extensive 
use of a high degree of integration not only using 
PLC but also with configuration software and touch 
screen. Therefore, construction of a training base in 
our school must be consistent with the plant control 
equipment. Curriculum reform idea is the integra-
tion of theory and practice of teaching of “Electrical 
Control and PLC applications,” with practice teach-
ing as the core, highlighting the technical proficiency 
training.

Construction of PLC school training base is one 
important part of provincial quality courses, such as 
Course Construction of “Electrical Control and PLC 
applications” and automation, which is a professional 
specialty by the Ministry of Education building. 

2.2 Construction ideas

Currently, there are Automation, Intelligent Building 
Electrical, Electrical, and Automation professionals 
in our school. Through the investigation, the profes-
sional needs, combined with the school characteris-
tics, typical projects are determined for a number of 
industries (Tang 2013).

They are surface coal mining production moni-
toring system, mine drainage control system, mine 
ventilation control system, mine hoist control sys-
tem, water supply and drainage system, monitoring 
system, touch-screen control system, motor variable 
frequency speed control system, multi-level conveyor 
belt monitoring system, and so on. Each training pro-
ject is related to system hardware design and layout, 
project configuration, PLC programming, debugging 
software, PC monitoring, and so on. Each project has 
different emphases.

2.3 Teaching methods and forms

The purpose of practical training is to simulate the 
control of the industrial field. Practical Training 
Teaching was carried out by an actual project. In the 
teaching process, the procedure is explained in detail 
which using paper material, PPT, and video described 
in the scene data. The progressive approach to prac-
tical engineering gradually covers the knowledge 
points. A hardware system was placed in a common 
control cabinet. Input and output devices were used as 
possible field devices.

After mastering the basic application of PLC, 
we should gradually become familiar with network 
communications, configuration software, and so on. 
Then, wradually move to the advanced stage of indus-
trial control.

3 PROJECT SHOWCASE

Analog data acquisition is conducted through the 
actual coal mine production monitoring system 
in-depth research and analysis; for clues to the flow of 
coal, each coal production chain is set to a subsystem 
(YIN 2012). They are surface coal mining production 
monitoring system, mine drainage control system, 
mine ventilation control system, mine hoist control 
system, water supply and drainage system monitoring 
system, touch-screen control system, motor variable 
frequency speed control system, multi-level conveyor 
belt monitoring system, and so on.

Practical training requirements are provided for 
the detailed design of each subsystem, including PLC 
program design, monitoring screen design, and com-
munication connection. Then, these subsystems are 
strung together, such as coal Mine Safety Production 
Monitoring System was completed. PLC communi-
cated with the host computer through the industry 
Ethernet monitoring software. By mine production 
monitoring system screen, each production process 
has been monitored online. The system main screen 
is shown in Figure 1.

In the system, each subsystem is an independent 
field control system. Students can practice hands-on 
skills and design capabilities by selecting a sub-
system of interest. For example, figure 2 shows a 
subsystem: water supply and drainage control system. 
In the subsystem, PLC programming skills, inverter 
control, data communication technology, and monitor 
screen design can be practiced. Students selecting the 
same system will form a team. Team members learn 
together to discuss and work. Students’ team coop-
eration ability is trained. In the training process, all 
of the equipment selected Siemens industrial auto-
mation products, to ensure that students learn about 
advanced and universal technology.

Figure 1. Main screen of Mine Production Monitoring 
System.
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In a word, hardware system design, installation 
and software program, configuration and develop-
ment, as far as possible comply with the field control 
requirements. Teaching contents in practical training 
changes from the ability to develop a single applica-
tion, to an integrated, creative ability. Students’ ability 
and professional skills were improved when solving 
practical problems. Requirements were satisfied with 
professional and technical personnel in the coal pro-
duction industry.

4 RESEARCH PLATFORM FOR TEACHERS 

These experimental training equipment that are close 
to the practical application provide not only a real 
place for students to practice teaching but also a pow-
erful platform for teachers to carry out research activ-
ities. Some experiments were carried out on this plat-
form. Some PLC control problems in coal mines and 
industrial production line are resolved. Laboratory 
technology can serve the mining industry.

Some teachers completed a number of research 
projects by taking full advantage of the platform 
resources. They try to develop new experimental pro-
jects and training projects. They carry out scientific 
research, such as coal intelligent automatic loading 
system, Underground Coal Gasification remote mon-
itoring system, high-power laser cutting machine 
control system, and so on. Some scientific papers 
were published and certain influence was achieved.

5 CONCLUSION

The PLC Training Base has been in operation for 
nearly three years. More than 500 students partici-
pated in the practical training here. Better teaching 
effectiveness was achieved despite the maintenance 

needing a larger workload and high consumable 
costs. Students who trained in the base participate 
in national competitions and have won numerous 
awards. The best score is second in the nation.

In a word, with the construction of the PLC-campus 
training base, the expected purpose is achieved and 
better socioeconomic benefits are obtained. More and 
more students will benefit from here and contribute 
for the realization of China’s dream in the future.
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ABSTRACT: Principle and interface technique of microcomputer is an essential part of computer science 
 education in the university of technology. The soundness of its experiments and whether such experiments 
could match the theory of the course will greatly affect the knowledge system of the whole computer-related 
majors. Based on an in-depth study of principles and interface technique of computers, this article proposes 
a virtual experiment platform of principles and interface technique of computer, which consists of comput-
ing kernel, kernel drivers, virtual experiment platform cores, and virtual experiment platform. It simulates 
the 8086 processor widely used in undergraduate teaching and other common experimental processors. This 
platform can not only complete the basic principles and interface technique of computer experiments but also 
design new experiments according to the experimental requirements.

KEYWORDS: Principles and interface technique of computer; experiment course reform; virtual platform.

1 INTRODUCTION

With the development of computer, network and mul-
timedia technology, network-based teaching model 
has become an effective means of popularizing edu-
cation. As an important part, virtual experimental 
 teaching system through the establishment of a virtual 
laboratory allows the student to experience the actual 
hardware experiment on the local computer. Besides, 
it could also present the results that are consistent 
with the actual hardware experiment, thus completing 
the process of experimental teaching.

2 ImPORTANCE Of ThE ExPERImENTAL 
COURSE

In experimental teaching theoretical courses, as an 
important part, to highlight its importance, many 
colleges and universities have already conducted 
“Principles and interface technique of computer” 
experiment as a separate course; this is followed 
by the theory course, and a separate calculation of 
credits explicitly requires students to master use of a 
common programmable interface chip. Chip design-
ers can utilize a comprehensive experiment, with 
basic capabilities of hardware and software devel-
opment, training practical scientific attitude and a 
good work style, improve the ability to analyze and 
solve problems for future employment, and lay some 
foundation. Therefore, how to improve experimental 

teaching, teaching quality test, and students’ compre-
hensive ability is extremely important.

Principle and interface technique of microcom-
puter is an essential part of computer science educa-
tion in the university of technology. The soundness 
of its experiments and whether such experiments 
could match the theory of the course will greatly 
affect the knowledge system of the whole comput-
er-related majors. however, due to the huge cost of 
hardware and software and the innovation and expan-
sion restrictions of the teaching platform, the tradi-
tional embedded system experiment platform with 
the experimental box suffers from great limitations 
in ensuring the time that students participate in the 
experiment, construction, and maintenance costs of 
the experimental teaching platform and the evalua-
tion of teaching effectiveness.

3 SITUATION Of ThE ExPERImENTAL 
COURSE

3.1 Small number of experimental class

This course requires analog circuits, and digital cir-
cuits do preamble, especially when students first 
learn assembly language. So, many institutions 
develop teaching plans to arrange the course than the 
rearward time, usually taught in the sixth semester. 
many theoretical and experimental class engineer-
ing professional arrangements are compressed, with 
less  hardware gate count lessons, class compression, 
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limited class, the number of theoretical teaching 
classes for 48 hours, and the number of hours of prac-
tice teaching for 16 hours. Because of fewer hours 
of arrangements, the teaching content is less than 
normal, especially as closely associated with the 
computer interface class assembly language, usually 
2 hours per week, resulting in too few students to learn 
content, deep enough, poor use of assembly language 
programming skills required during programming 
interface experiment, due to fewer class sections, 
time enough, and the teacher had given experimental 
procedure, and then explain to the students.

3.2 Poor learning initiative of students

Active student learning as interesting lessons 
unlike poor hardware debugger software program-
ming classes, most students think the hardware 
lessons are hard to learn, boring, and therefore are 
not enthusiastic about learning. During the exper-
iment, microcomputer Principle and Interface 
Technology need to connect not only the lines but 
also programming; if the experiment does not suc-
ceed, then, from hardware and software aspects to 
troubleshooting the cause of failure, which is time 
consuming and laborious. Sometimes may be due 
to a wire not turning, it will lead to even more time 
being spent on two classes, and there is no way to 
complete the test. So students had a mental weari-
ness due to difficulties; some students had a resent-
ment of the course; the students’ class enthusiasm 
was either not high or they were even not interested; 
they learned to cope with trouble; there is no way a 
teacher; and, finally, considering the students’ grad-
uate employment and other issues only reduces the 
requirements.

3.3 Outdated teaching methods

microcomputer Principle and experimental pro-
cess interface technology course usually involves 
teachers talking about the theory, then given the 
experimental program, and then allowing students 
to connect the line to run the experimental proce-
dure. The final results are observed on the end; time 
is available; then write lab reports, and some stu-
dents even in the lab do nothing to deal with the 
matter. In addition, with experimental materials 
equivalent to the operating manual, students rarely 
take the initiative to think and are in a completely 
passive learning state. There is a lack of innova-
tion; in this way, it is difficult to apply the practical 
knowledge to the design and development, and stu-
dents do not reach a comprehensive design for the 
purpose capabilities. Experimental and theoretical 
simultaneously, leading to the theory of content is 
often needed when doing experiments that have not 

been talked about. So the experimental class teacher 
can only take a long time to explain the theory of 
knowledge used in this experiment; students can-
not have a good grasp over the experimental prin-
ciple; and leaving students’ hardware and software 
programming and debugging time connection is not 
enough. So the teacher can only give the experimen-
tal program; the students in the connected circuit 
are given the experimental program that is running; 
and the students simply connect and import proce-
dures. Students do not have to think at the time of 
the experiment, programming time.

3.4 Experimental equipment updates slower

To save money, some institutions’ equipment are 
updated in a slower manner. Often only do a few 
stationary experiments can not be extended, even a 
small number of laboratory instruments, several stu-
dents share one instrument, one can not do manu-
ally. This situation caused some students to produce 
 psychological dependence; as long as the same group 
of students have hands-on ability to do the experi-
ment, the other students would have a direct copy as 
a result, and the experimental class effect will not be 
fully exploited. The contrastive flow chart between 
the microcomputer principle and the real example is 
shown in figure 1.

CPU occur the 
interrupt

Obtain interrupt type 
number

Type number*4, seek 
save place of vector in 

interrupt table

Obtain interrupt 
vector

Obtain interrupt 
Subprogram and run

Mr. Zhang meet 
abrupt affairs

Obtain abrupt affairs 
number

Number*4=X, seek 4 
continuous units from 

X in method table

Obtain the place in 
the 4 units

Obtain method in the 
upper place

……

…… ……

……

figure 1. Contrastive flow chart.
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3.5 Unreasonable assessment methods

Experimental teaching students in a secondary posi-
tion usually operate under the instruction of teach-
ers, so students cannot mobilize the enthusiasm and 
 initiative, and they can only be the result of mechanical 
operation, limiting the initiative of students,  making 
the practical ability of students to not improve, while 
suppressing the cultivation of students’ innovative 
ability. Assessments, often using student attendance, 
discipline, and classroom experiments to determine 
whether the report is near students’ last experiment 
results, lead us to seriously consider the experimental 
class; students often do not get the mental and physical 
scores, inhibiting the students’ learning motivation.

4 REfORm PROgRAm Of ExPERImENT 
COURSE

4.1 Establishing an open lab environment

To ensure that students do not use class time to complete 
the experiment, the laboratory should be open to stu-
dents at a selected time. This allows students after school 
time to continue their unfinished experimental lessons; 
teachers can also arrange some experimental subject; 
the student can choose and experiment and research, 
to further enhance their ability under laboratory condi-
tions; with the help of open learning, poor students can 
always make do with some basic training experiments; 
learning can be designed for outstanding, comprehen-
sive, research experiments; students’ practical ability 
is enhanced, so that they engage in innovation activity 
conditions. This facilitates students’ ability to innovate.

4.2 Focus on students’ interest in learning

Interest is the best teacher. Teachers should try to improve 
students’ interest in learning hardware courses, so that 
students understand the “microcomputer Principle and 
Interface Technology” course is not a simple hardware, 
but a combination of hardware and software; this course 
is not only able to exercise their software programming 
skills but also helps broaden students’ employment 
channels to adopt experimental teaching and teaching 
methods, such as electronic design contest extracur-
ricular activities in science and technology combined 
to guide students to participate in national and provin-
cial electronic Design Contest held. Electronic Design 
Contest will be held next year, from the selection of the 
best students in the National Undergraduate Electronic 
Design Contest. During the preliminaries, the require-
ments of each class is to elect a certain number of stu-
dents. In addition, students are encouraged to select the 
hardware as a graduate design topic.

4.3 Flexible teaching methods

Take a combination of theoretical and experimental 
approaches to teaching, the use of flexible modes of 
attendance, in the laboratory theory class teaching. 
With the total hours unchanged, flexibility is required 
to adjust the number of experimental teaching sections 
and time. According to the theory of teaching sched-
ule, timely arrangements are made for experimental, 
theoretical, and experimental teaching lesson plans to 
develop a flexible, teachers’ textbook with chapters that 
are in a reasonable adjustment order, breaking the orig-
inal teaching content curriculum framework that can be 
used in an experiment finished theory, and then doing 
experiments. This not only saves time but also enables 
students to master the theoretical knowledge of the 
experiment. The experimental class of students require 
plenty of time for programming. Debugger to trouble-
shoot circuits analyzes and solves problems, which 
helps the successful completion of the experiment, to 
enhance students’ confidence and improve their ability. 
Nearly the end of the time, we give students a com-
prehensive experimental arrangement, according to the 
completion of the count as a part of the experimental 
results, whereas teachers should be carefully prepared 
to do the experiment and arrange next experiment 
course topics and requirements on theory courses, so 
that students have sufficient time to be familiar with 
the experimental class that uses theoretical knowledge. 
This would enable students to think for themselves and 
to generally believe they can complete the experiment.

4.4 Purchasing versatile experimental equipment

In order to prevent individual students from becoming 
lazy, if a few people or students are doing experiments in 
class, they could be in the same group; if there are more 
students, they should be divided into several groups, 
and the experimental batches should ensure the exper-
imental class staffing on an experimental apparatus, so 
that every student has the opportunity to get hands-on 
experience. Require students to take good care of lab-
oratory equipment; damaged experimental box should 
be timely maintained, so that students do not have to 
be limited to a few common experimental subjects. You 
can also try to experiment outside the classroom. for 
example, to replace the previous experiments, do LED 
display experiments, showing the school name, student 
class school, and professional name, so that students 
not only feel funny but this also broadens the students’ 
exposure to the new devices and also their knowledge.

4.5 Attention to the dominant position of students

Experimental teaching enables students to adhere to 
the main principles of the teachers supplemented. 
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Student-centered teaching and learning activities fully 
mobilize the enthusiasm of students to ensure that 
students have a dominant position and role, so that 
students are always engaged in independent thinking, 
active exploration; stimulate students’ enthusiasm, ini-
tiative, and creativity. more than the increase in class 
time for discussion on the spot to resolve the doubts of 
students, after-school arrangements, and online Q & A 
Q & A, so that students move from passive learning to 
active learning, we need to cultivate the students to ask 
questions to analyze problems and problem-solving 
skills, strengthen students’ imagination ability and cre-
ativity, which are designed to increase students’ oppor-
tunities for yourself brains and encourage innovation.

5 DESIgN Of VIRTUAL ExPERImENT 
PLATfORm

In the teaching of the microcomputer principle and 
interface technique, the fitting usage is compared with 
the method to explain in detail the relevant concept, 
not only hanging up since the student’s interest in the 
study but also carrying out the knowledge to teach with 
joy and letting students comprehend and control these 
concepts more easily. As time passes, they will gradu-
ally know, in fact, the thing that the calculator is hard to 
cut and polish not, contrary on a lot of principles it is 
similar to us work the method is very. having such an 
understanding, in the study and fulfillments of the after-
time, the student runs into the problem, and the ability 
considers the problem in many ways from many angles.

Detection apparatus is the key to the inspection 
system. It is not only with the Inspection management 
Workbench wired communications but also with each 
inspection point for wireless communications that 
storage capacity requires to ensure that the data does 
not overflow. Data logging devices overall structure 
of the ARm processor, memory, power, reset, sys-
tem JTAg interface, network interface, man-machine 
interface, RfID reader modules, gPS signal receiver 
module circuit. The overall structure of the hardware 
is shown in figure 2.

6 CONCLUSIONS

Based on an in-depth study of principles and interface 
technique of computer, this article proposes a vir-
tual experiment platform of principles and interface 
technique of computer, which consists of computing 
 kernel, kernel drivers, virtual experiment platform 
cores, and virtual experiment platform. It simulates 
the 8086 processor widely used in undergraduate 
teaching and other common experimental processors. 
This platform can not only complete the basic princi-
ples and interface technique of computer experiments 

but also design new experiments according to the 
experimental requirements.

By deepening teaching reform, “microcomputer 
Principle and Interface Technology” teaching exper-
iment compared with the traditional teaching model 
has achieved some success. To further improve the 
teaching effect of this course, students’ comprehen-
sive experimental ability to continuously improve and 
enhance their practical ability, innovation and appli-
cation ability, teachers should constantly adjust teach-
ing content, improve teaching methods for students to 
work and learn in the future, and lay a solid foundation.
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ABSTRACT: Translation teaching is one of the most vital parts in College English education in China, but 
contrary to the fact, its importance has been neglected to some extent. Compared with research on the com-
petence of listening, speaking, reading, and writing, translation teaching is always placed in the subordinate 
position. Based on the teaching approach of ESP, this article explores some existing problems, analyzes them 
in this field, and then holds the opinion that translation teaching should adopt the method of Content-Based 
 instruction (CBi) or apply the model, English + Subject, under the guidance of ESP theory to effectively culti-
vate inter-disciplinary talents. 

KEYWORDS: ESP; translation teaching in College English; CBi problems and countermeasures.

1 inTRODuCTiOn 

The analysis of research on College English education 
in the past decade in China, made by ZHAO Yongqing 
et al. (2014), shows that the research papers on writ-
ing, listening, reading, and comprehensive ability 
account for 42% , 32% , 16%, and 6%, respectively, 
whereas papers regarding translation teaching for 
non-English majors only account for 3%. However, 
the situation has changed in recent years. increasing 
attention has been paid to translation teaching in 
College English education in China. And accordingly, 
research on the issue has been enhanced. in the field 
of English teaching, some scholars and teachers have 
pointed out the weaknesses of translation teaching; 
for instance, the position is undefined, the teaching 
objectives cannot be achieved, teaching materials and 
methodology are not suitable, and so on. They have 
also put forward some constructive suggestions to 
improve the translation teaching in College English 
education, by means of designing relevant syllabuses 
according to students’ English level, updating teach-
ing materials, adopting creative teaching methodol-
ogy, and providing teacher training (WAnG 2010,  
Li 2007, Liu 2013). But there are few research 
papers on translation teaching based on ESP ( English 
for Specific Purpose). The author has searched China 
Academic Journals Full-text Database with both 
“Translation teaching of College English education” 
and “ESP” as the keywords, only to find that there is 
no matching result. This article will discuss and ana-
lyze some problems in translation teaching of College 

English education from the perspective of ESP teach-
ing mode and try to present some countermeasures. 

2 FEATuRES AnD SiGniFiCAnCE OF ESP 
TEACHinG 

2.1 Features of ESP teaching 

English for Specific Purpose (ESP) refers to a kind 
of English language related to a specific profes-
sion or subject, in which the English courses are 
designed according to the special needs of learners, 
aiming at improving learners’ ability to use English 
in their actual work environment and in specific 
work fields, such as Business English, Medical 
English, and Financial English. Strevens (1988) has 
pointed out four distinctive features of ESP teach-
ing: The course design must meet learners’ spe-
cific needs; the teaching content must be related to 
particular disciplines, occupations, and activities; 
the language used in teaching must be appropriate 
for those activities in syntax, lexis, discourse, and 
semantics; and ESP should be also in contrast with 
General English (GE). 

So, in translation teaching, the courses should 
meet the requirements in their future careers and 
content-based instruction (CBi) should be employed 
with authentic materials to gain the best teaching 
effectiveness; whereas the vocabulary used in trans-
lation teaching should be related to learners’ majors. 
Translation practice should be based on the contents 
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of learners’ future professions. in brief, translation 
teaching under ESP theory differs greatly from that 
in GE. 

With the improvement of English teaching quality 
in primary, middle, and high schools in China, col-
lege English education in China is gradually attach-
ing great importance to ESP. The English teaching is 
combining with a specific area or a special discipline 
in the 21st century, and ESP is becoming the main-
stream in college English education (CAi 2012a). 
Based on the analysis of ESP teaching, this article 
will discuss the problems in translation teaching in 
college English education in China and will attempt 
to present some countermeasures. 

2.2 Significance of translation teaching under 
ESP teaching 

With the economic globalization, China’s contact 
with the outside world has been becoming more and 
more frequent. A great number of multi-national 
businesses and organizations have established their 
headquarters or branches in China, whereas more and 
more Chinese enterprises and establishments have 
invested or intend to invest in foreign countries. Such 
activities cannot be successfully conducted without 
inter-disciplinary talents who have both acquired pro-
fessional knowledge and a good command of English. 
What the job market needs is college graduates with 
professional English instead of those with only basic 
general English in listening, reading, speaking, and 
writing. What the job market needs is people who can 
use English with ease in their working fields immedi-
ately after graduation, including translation between 
English and Chinese higher levels. 

Consequently, foreign languages are the best 
instruments in economic cooperation and culture 
communication with foreign countries, especially 
English language. A translator has to be equipped 
with professional knowledge largely because a qual-
ified translator’s ability lies in his or her good com-
mand of the target languages as well as his or her 
professional knowledge (FAnG 2012). Therefore, 
graduates in English language and translation cannot 
sufficiently meet some special needs of globalization 
without several years’ practice in an actual work envi-
ronment because of their lack of professional knowl-
edge (Li 2007). Thus, the translation teaching under 
ESP theory in college English education in China 
has been becoming more and more significant and 
ESP teaching has gradually been adopted in college 
English teaching. A great number of colleges and 
universities in China have come to realize the signifi-
cance of translation teaching under the ESP teaching 
model, but still some problems exist in translation 
teaching.

3 PROBLEMS AnD COunTERMEASuRES 

3.1 Problems 

As previously  stated, there exist some problems in 
translation teaching in college English education in 
China, such as the undefined position of translation 
teaching, the disconnection of teaching practice and 
training objective, unsuitable teaching contents and 
teaching methods, and so on, and from the perspec-
tive of ESP teaching, there are also the following 
problems:

1) Both the courses and the teaching materials 
of translation teaching cannot meet students’ needs, 
which should comply with the needs of modern 
society. Along with globalization, undergradu-
ates are expected to do their work by using English 
immediately after graduation, such as translating 
equipment instructions, technical manuals, and con-
tract documents and participating in business talks. 
So student-centered  teaching  strategies should be 
adopted in translation teaching and courses should 
be designed according to students’ majors and their 
future careers.

However, the fact is that the teaching hour for 
translation in college English education is limited, 
and the teaching materials are not sufficient to meet 
the needs of training inter-disciplinary talents. There 
is no systematic introduction of translation theories 
and translation techniques in textbooks used by most 
colleges and universities in China. For instance, New 
Horizon College English (second edition), published 
by Foreign Language Teaching and Research Press, 
is a set of textbooks, including Book i to Book iV, 
and is adopted by many colleges and universities in 
China. Each book consists of 10 units, and each unit 
consists of Section A and Section B. Contents regard-
ing translation learning only appear in the exercises in 
Section A, asking students to translate six sentences 
from Chinese into English and six from English into 
Chinese, respectively. That is to say, there are alto-
gether 60 sentences for students to practice transla-
tion exercises from Chinese into English and another 
60 sentences from English into Chinese in each book. 
There are no more contents about translation. There 
are altogether 480 sentences throughout Book i to 
Book iV for students to learn translation. Actually, the 
purpose of the translation exercises is to review the 
phrases and expressions appearing in each unit and it 
has little to do with translation theory and translation 
technique. Besides, these translation exercises are not 
related to real life, not to mention to students’ profes-
sional knowledge. Due to such reasons, students lack 
interest in learning translation. 

Moreover, with the improvement of students’ 
English language competence, translation exercises 
are not changed into paragraphs or passages in the 
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textbooks. Throughout the set of textbooks, students 
are only asked to do sentence translation practice and 
teachers are not likely to introduce translation tech-
niques such as amplification, simplification, conver-
sion, and so on. So it is impossible for non-English 
major students to grasp proper translation strategies 
and techniques with such kind of textbooks. 

2) Teachers lack relevant professional knowledge. 
Considering Strevens’ features of ESP teaching, rel-
evant syllabus should be designed related to specific 
knowledge or particular disciplines, occupations, 
and activities. And content-based instruction (CBi) 
should be employed in the process of translation 
teaching because when language teaching is com-
bined with disciplines and when language functions 
as a tool for acquiring subject knowledge, the most 
optimal teaching efficiency can be obtained and stu-
dents’ competence of target language can be devel-
oped quickly (Stryker & Leaver 1997). Thus, teachers 
should be equipped with relevant professional knowl-
edge. However most teachers in China are graduates 
in linguistics or English Literature or Translation 
Study. Although they are equipped with linguistic 
knowledge and teaching skills, due to the lack of pro-
fessional knowledge, teachers may face difficulties 
when dealing with topics regarding some particular 
areas. 

3) Teachers and students are not aware of the sig-
nificance of translation learning in college English 
education. Attention has been paid to training stu-
dents’ ability in listening and reading for many years. 
Translation teaching is not well designed in college 
English education due to the fact that teachers and 
students strictly follow the instructions of English 
Syllabus issued by the Ministry of Education of the 
People’s Republic of China. The syllabus pays less 
attention to translation teaching compared with 
listening, speaking, reading, and writing skills in 
college English education. According to the sylla-
bus, students are supposed, after two years’ study 
of English in college, to translate a passage at 
300 words per hour from English into Chinese and at 
250 words per hour from Chinese into English (gen-
eral requirement). 

The low expectation of students’ translation abil-
ity makes teachers and students think that transla-
tion teaching is the least important part of college 
English teaching. Teachers consider it unneces-
sary to introduce translation theories and transla-
tion skills to students, whereas students are just 
eager to enhance their listening and reading ability 
for College English Test (CET). The reason is that 
the score for translation in CET only accounts for 
5  percent. until 2013, the percentage of translation 
in CET was increased to 15 percent. Even so, most 
college students do not have a thorough understand-
ing of the significance of translation learning and do 

not realize that it is translation skill that will play 
a vital part in their future work. CAi Jigang has 
pointed out that such a phenomenon shows that stu-
dents do not take social needs or professional needs 
into consideration while learning English, and that 
it is the responsibility of colleges and universities 
to foresee future needs and to guide students in the 
right direction. (2012b, 2014)

3.2 Countermeasures

in order to solve these problems the following meas-
ures can be taken:

1) Textbooks for translation learning should con-
sist of contents related to students’ professional 
knowledge, and the contents should serve students’ 
needs in their future work. nowadays, many Chinese 
businesses are on the way to internationalization 
and some job posts require high English ability. For 
example, candidates for a generator engineer’s post 
are required to have the ability of reading technical 
specification smoothly, procedure documents, and 
translate professional documents with the help of a 
dictionary. Graduates with professional knowledge 
and great translation ability are the most popular in 
the job market. Therefore, class hours for transla-
tion teaching should be increased and CBi should be 
adopted in translation teaching. it is urgent to set up 
sufficient teaching programs. Teachers should pay 
more attention to introducing translation skills and 
techniques in college English education.

2) College English teachers should always update 
their knowledge, especially the knowledge related 
to some professional areas, meeting the needs of 
students, the country, and the society (CAi, 2012c). 
Besides, the teachers should do the following:①to 
absorb ESP teaching methods and grasp the features 
of ESP in teaching objective, content, and methods; 
②to employ professional contents as examples when 
introducing translation theory and technique; ③ to 
study the latest research results about ESP teaching 
at home and abroad, especially those about trans-
lation teaching, and apply the results to teaching 
practice; ④ to cooperate with teachers who teach 
professional courses and be familiar with relevant 
specialized vocabulary as soon as possible ;⑤to 
know well what the students have already acquired 
about professional knowledge so as to design trans-
lation teaching. 

3) Various measures should be taken to make both 
teachers and students realize that translation has 
become a key instrument for exchange of science and 
technology and for communication of different cul-
tures, that it is essential for college students to grasp 
necessary translation skills and techniques for their 
future work, and that it is students with scientific and 
technical backgrounds who play a key role in many 
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business cooperation and negotiations (Lu 2011). 
Teachers should change their method of teaching 
translation by encouraging students’ participation in 
learning translation in class, and they should have an 
understanding of students’ professional knowledge 
so as to design translation class according to stu-
dents’ knowledge and interests and introduce simi-
larities and difference between English language and 
Chinese language and between Chinese culture and 
Western culture. 

4 COnCLuSiOn 

Translation teaching is an inseparable part of college 
English education in China, and it has been playing a 
vital role in cultivating inter-disciplinary talents. This 
article has discussed some problems existing in trans-
lation teaching in college English education in China 
and attempted to present some countermeasures to 
these problems. The effectiveness of these measures 
will be tested and improved with application, and 
more research on translation teaching of college 
English education is expected. 
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ABSTRACT: Based on characteristics of shipborne UAV system and tasks of the command and control sys-
tem, universal requirements of integrated task console software system of shipborne UAVs are analyzed from 
the aspect of architecture, function, and operation. And then, the system architecture design, function module 
design, and software architecture design are carried out. The universal requirement analysis and design of 
integrated task console software system of shiporne UAVs will provide a reliable theory basis for further de-
velopment and application of practical equipment. The result of the study has very good application prospects.
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1 InTRODUCTOn

Shipborne UAV is a type of unmanned aircraft that is 
driven by power, unmanned, and reusable. With the 
continuous emergence of new technologies and new 
equipment, shipborne UAVs have been widely used 
in military and civilian fields (Walter et al. 2004). 
Integrated task console of UAV system is put forward 
during the process of development and application of 
UAVs. As the nerve center of UAV system, the inte-
grated task console achieves the effective control of the 
UAV flight path, the efficient completion of the fight 
mission, airborne mission equipment control, the nor-
mal operation of the communication link, and the UAV 
body’s status monitoring and launch / recovery (Hsiao 
Feibin et al.).

Integrated task console is an important part of 
the UAV system, and its main mission is to accept 
combat tasks transmitted by superiors, make appro-
priate task plans according to mission requirements, 
organization and command system-wide coordina-
tion, control UAV flight, perform tasks, and get bat-
tlefield information (Ying-cong Ma et al. 2013). It 
usually completes the task associated with ground 
data terminal systems, UAV platform, task payload, 
and other systems together. In this article, the sys-
tem architecture design, function module design, 
and software architecture design of integrated task 
software system were carried out based on the design 
requirements of the system software architecture, 
software functional requirements, and software oper-
ation requirements.

2 SYSTEM REQUIREMEnT AnALYSIS

2.1 Software architecture design requirements

In order to meet the requirements of various types 
of UAV command and control, the universal soft-
ware architecture of integrated task console soft-
ware needs to be adapted to the input and output 
interfaces of different configurations and fit all 
the task functions. Specific requirements are as 
follows:

1      Able to adapt to all types of shipborne UAV plat-
form requirements, including reconnaissance / 
surveillance type, electronic counter type, inte-
gration type of reconnaissance and hit, unmanned 
combat type, and so on;

2   Able to adapt to various load options, including: 
surveillance cameras, optical reconnaissance sys-
tems, synthetic aperture radar, infrared line scan, 
electronic warfare systems, and so on;

3   Able to adapt to a variety of equipped options of 
data link, including C chain, U chain, satellite 
communications, and so on;

4   Easy to update / expand the information of UAV 
platform performance, load performance, and data 
link performance;

5   Provide users with auxiliary functions, such as 
user management, information inquiry, file oper-
ations, log browsing services, database manage-
ment, and so on;

6   UI can be customized and decoupled with the 
function of the software;
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7   Easy to adapt to the interface expansion;
8   Provide personalized function achievement and 

integration.

2.2 Software functional requirements

Generally, a shipborne UAV task console software 
should generally complete at least these functions: 
①Data link communications; ②Route planning; ③Task 
equipment use planning;④Emergency planning; 
⑤Integrated situation display;⑥Task execution and 
repeat; ⑦Digital map work.

Function modules are complex inside but inde-
pendent from each other. Although the process of 
realization and the content varies, the functional 
 characteristics are similar. Each specific functional 
module is developed by support of the basic algo-
rithm or universal function modules.  

2.3 Software operation requirements

For shipborne UAV integrated task console software, 
the operation should meet the following criteria:

①Receive combat missions;②Receive relevant 
intelligence information;③Provide operator inter-
face and auxiliary functions for the operator to plan; 
④Confirm the reasonableness of the task scheduler 
before deduction of tasks; ⑤Distribute and report 
task scheduler; ⑥Complete the task load;⑦During 
the execution of the task, the command and control 
software is required to comprehensively monitor and 
display the process of task performing, and record 
the relevant data. ⑧Adjust requirements according 
to external temporary tasks, adjust the task plan, and 
upload the aircraft via the link; ⑨After completion 
of the task, assess and repeat the effectiveness of the 
task performance.

It can be seen that as a typical command and con-
trol software, shipborne UAV task console software 
has a certain operation process. Generally speaking, 
its input information is battle intentions, tasks, and 
intelligence information, and its output information 
is task scheduler.

3 SOFTWARE SYSTEM ARCHITECTURE 
DESIGn

According to requirements analysis, the architecture 
of shipborne UAV integrated task console software 
is shown in Figure 1. The software architecture is 
 represented by structure models. Each component is 
represented by a block diagram. Connection is rep-
resented by arrow lines. The software architecture 
reflects the hybrid style with client-server, database, 
pipeline filters, and hierarchical style. The broken 
line arrows in the figure represent access connections 

between components and the database. This access 
includes reading and writing data to the database, and 
data exchange between the member and the database 
is implemented in this way. The solid line arrows 
in the figure represent connections between com-
ponents, including the pipe, the client-server proto-
col, and so on. Pipeline can be a good way to ensure 
one-way links between components. If the parame-
ter setting component sent the data to data transfer 
component by pipeline, the data transfer component 
can only read data from the pipeline but cannot write 
data to the pipeline; whereas the parameter setting 
component can only write data to the pipeline but 
cannot read data from the pipeline. Client-server 
protocol is mainly reflected between the status moni-
toring component and the compute and control com-
ponent. Status monitoring can get services provided 
by compute and control component by client-server 
protocol. 

4 DESIGn OF SOFTWARE SYSTEM 
FUnCTIOnAL MODULE

Shipborne UAV integrated task console software is 
developed by object-oriented language Visual C ++. 
Hierarchical menu calls are used in the software. 
With the use of the tool bar, status bar, and so on, 
all the functions are completed. The man–machine 
interface of software is friendly. The software can 
be divided into the following five major functional 
modules:

4.1 Flight status monitoring

Flight status monitoring is one of the core functions 
of integrated task console with monitoring and con-
trol capabilities to the whole process of UAV flight. 
Telemetry data frame can be formed by packaging 
the posture of the position, speed, rudder angle, fault 
codes, and other flight status information in a specific 
format. Telemetry data are transmitted to the ground 

Command and Control

Data Transfer

Parameter Settings

Initialization

Database

Status Monitoring

Data Storage

Data Query

Figure 1. Software architecture figure.
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control station in real time via an air-ground data 
link and is used for flight status monitoring of UAV. 
Meanwhile, the control command of the UAV flight 
posture adjustment can be uploaded to the UAV plat-
form via a data link.

Received telemetry data are decoded by integrated 
task console. A portion from decoding is used for driv-
ing different displays of graphical interface. Another 
portion is used to display the UAV status in status 
bar of software interface, including communication 
response, flight mode, GPS status, power voltage, 
the device voltage, the temperature, and so on. PID 
parameter adjustment provides the function of flight 
control parameter online adjustment. UAVs usually 
have CPV, RPV, UAV, PIC, and other flight modes. 
Finally, all the information with the data contained 
in the real-time telemetry is displayed at the bottom 
of the view area via lists. The ground  operators have 
an intuitive understanding of the whole information, 
which is convenient for adjusting the body’s flight 
posture and device status at any time.

4.2 Task planning and command and control

This function module mainly completes UAV task 
assignment and the corresponding UAV route plan-
ning. Task assignment is mainly based on the require-
ments of combat tasks, and then specific task and 
time scheduling of one or more UAVs is formulated. 
Task assignment will dynamically be displayed in the 
form of UAV interface. Route planning and setting of 
UAV flight path is according to the assigned task sit-
uation and the geographical environment, including 
setting goal waypoints, automatically route generat-
ing, route formulating, route real-time adjusting, and 
so on (Guodong Wang et al. 2007). These command 
and control instructions are uploaded to the UAV 
to be performed in real time. Route planning uses 
World Wind’s three-dimensional map of nASA’s 
software open source map. The three-dimensional 
map display is very obvious. The flight position of 
UAVs can be displayed on the three-dimensional 
map in real time.

4.3 Use and control of task payload

Task payload is the key sensor of battlefield informa-
tion access, situation awareness, and guided weapons’ 
guiding of UAVs. And its operation and control has 
been the important function of UAV integrated task 
console. Function interface of task payload consists of 
EO / IR payload, radar load, communication relay pay-
load, guided weapons payload, and so on. According 
to different types of payloads and performance, the 
function interface of operation and control software is 
designed to display obtained information of payload, 
monitor the status of payload operation, and control 
payload equipment ( Huawei Li et al. 2012).

4.4 Use and control of task payload

Instruction information and data information is trans-
ferred by the data link between the integrated task 
console and UAV platform. Due to the work feature 
of the data link system, communication between 
transmitter and receiver may be disturbed by external 
factors and then may result in data errors. Real-time 
data link status monitoring is necessary to ensure the 
effectiveness and reliability of communication infor-
mation transmission and reception. Data link status 
monitoring can display uplink and downlink com-
munication status of data link in real time, and it can 
adjust the modes and parameters in time (C.Silvestre. 
& A.Pascoal. 2006).

5 PREFEREnCES, SYMBOLS, AnD UnITS

Universal architecture design of shipborne UAV 
integrated task console software based on compo-
nents adopts the design method of component type. 
The appropriate software architecture design is car-
ried out based on the architecture design process 
 following the system architecture design principles. 
Figure 2 shows typical components of shipboard 
UAV integrated task console software framework 
based on components.

Flight Status 
Monitoring

Task Planning and 
Command and 

Control

 Use and Control of 
Task Payload

Data Link Status 
Monitoring Electronic Map

Component 
Management

Resource 
Management

Basic Services GUI Services

Operating System

Component Interface Component Interface Component Interface Component Interface Component Interface……

Figure 2. Typical components of shipboard UAV integrated task console software framework based on components.
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Specific functions of each module are as follows:

1      Component interface: define a set of interface 
modules, including necessary implementation 
interface of each function component;

2   Component management: responsible for com-
manding and controlling registration, loading, 
positioning, recording, query, switching, and 
unloading of specific function lug-in unit;

3   Resource management interface: through this 
interface, the framework allocates and manages 
the corresponding resource allocation, memory, 
file handles, and so on for each plug-in unit;

4   Basic services: provide some service components 
of platform built-in, which are convenient for 
developing function components;

5   GUI services: provide graphic interface support 
of command and control components, which is 
convenient for dynamic generation of graphic 
interface.

6 COnCLUSIOnS

The universal requirements of shipborne UAV inte-
grated task console are analyzed based on charac-
teristics of shipborne UAV system and tasks of the 
command and control system. And then, the system 
architecture design, function module design, and 

software architecture design are carried out. A tech-
nology support and reliable theory basis is provided 
for further development and application of practical 
equipment by the universal requirement analysis and 
design of integrated task console software systems of 
shiporne UAVs.
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Skewed data learning algorithm based on multi-granularity
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ABSTRACT: Over-sampling classing algorithm based on granularity is put, namely SDCAMG algorithm, 
in order to improve classification validity of a skewed data set; whereas a skewed data set is often intended to 
process machine learning and classification. Majority samples of the training set are classified by clustering 
structure in light of the algorithm; simultaneously, the outcome combined with minority samples are learned by 
SVM, in order to support vectors of majority samples and to obtain sample granularity of error classification. 

KEYWORDS: Skewed Data; Multi-granularity; Over-sampling.

1 InTRODuCTIOn

Skewed data set is when samples belonging to some 
class are larger or more than other samples in the set 
and the negative class is the majority class holding a 
large number of samples as well as the positive class 
otherwise positive class (namely minority class) [1]. 
Classification problem of skewed data set is one of 
the key research areas in machine learning and pat-
tern recognition and is a large challenge to traditional 
algorithms, so theory and application value are pre-
sented for new machine learning methods to solve the 
problem. The problems are met regularly in the real 
world, such as disease diagnosis and tumor recogni-
tion in medical image as well as credit card defraud 
detection in which important information is lost 
because minority samples are not considered by tra-
ditional classification methods. In fact, information 
of minority samples is more important than majority 
samples in the problems.

new methods by which algorithms and data pro-
cessing are presented usually appear when the classi-
fication problem of the skewed data set is focused on 
by many scholars. Algorithm performance in the field 
is improved, such as literature [2] and [3] in which 
SVM performance of the skewed data set is improved 
by optimizing parameters in view of SVM; moreover, 
BMPM model based on MPM was presented to pro-
cess skewed data problem in literature [4]. Data pro-
cessing in the field, such as literature [5] and [6], is 
over-sampling and down-sampling, but it cannot sup-
ply a rational interpretation of how to construct com-
pression; simultaneously, the algorithm improvement 
did not include the structure of the data set. In order 
to improve defects of the methods mentioned, a new 
over-sampling algorithm basing on SVM is presented 

under the condition of multi-granularity, by which the 
data set is first partitioned in light of its structure and 
balanced again for the skewed data set. 

2 AlGORITHM DESIGn

Some samples of minority class are classified to 
majority class because of data set imbalance so that 
important information of data set is ignored when 
classification of skewed data set is processed by tradi-
tional SVM. Samples of majority class are clustered 
in view of similarity in order to avoid the earlier prob-
lem, and the concrete method is as follows:

Samples of majority class (namely negative class 
X-) are clustered by K-means; then every clustering 
center is the unique deputy sample of all samples of the 
cluster, so that the training set is compressed. negative 
class X- is compressed according to what has been said 
earlier, and compressed set is [X-]. The set [X-] and X+ 
are trained by SVM in order to support vectors and for 
other error-classification samples to be obtained. The 
support vectors and other error-classification samples 
from set [X-] are some clustering centers represented 
clusters, so they are released and samples of the cor-
responding clusters are obtained; meanwhile, the sam-
ples consist of set X1-. The support vectors and other 
error-classification samples from set X+ consist of set 
X1+, further data balance about set X- and set X+ is 
considered by SMOTE over-sampling of set X1+.
SDCAMG algorithm: 

Step 1 Input skewed data set X;

Step 2 Compressed set [X-] is obtained by cluster-
ing samples of majority class under the condition 
of similarity; moreover, element number of [X-] is 
equal to the element number of X+;
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Step 3 The set [X-] and X+ are trained by SVM 
in order to support vectors, and other error- 
classification samples are obtained.

Step 4 The support vectors and other error- 
classification samples from set [X-] are some cluster-
ing centers represented clusters, so they are released 
and samples of the corresponding clusters are 
obtained; meanwhile, the samples consist of set X1-.

Step 5 The support vectors and other error- 
classification samples from set X+ consist of set 
X1+; on the other hand, new set X1+ is obtained by 
SMOTE[5] over-sampling of the earlier set X1+ so 
that element number of set X1+ is equal to set X1-. 
Set X1 consists of X1+ and X1-.

Step 6 Rational SVM is obtained by the trained 
set X1.

Step 7 end

3 EVAluATIOn InDEX OF ClASSIFICATIOn 
ABOuT SKEWED DATA SET 

3.1 Accuracy (Correct classification ratio)

General quality of learning algorithm is represented 
by accuracy, which is defined as: 

= +
+ + +

accuracy
TP TN

TP FP TN FN

Every sign about the earlier accuracy definition is 
expressed as list 1. TP, FP, Fn, and Tn are sample 
numbers from the trained set.

Accuracy cannot present real significance while 
dealing with an imbalance data set, because it  
represents mainly classification testing result of the 
majority class; so the two other improved accuracy 
are defined by g_means and +acc .

3.2 g_means

g_means value is a measurement method dealing with 
the skewed data set; moreover, the skewed data can be 
effectively measured if it is large. g_means value is 
defined as follows: 

_g means
TP

TP FN
TN

TN FP
=

+
×

+

3.3 acc+

+acc  is a correct ratio about classification of positive 
class, and it is defined as the following manner:

+ =
+

accr
TP

TP FN

Obviously, the correct ratio of classification of 
positive class is high if +acc value is high.

4 TEST VERIFICATIOn AnD AnAlYSIS

4.1 Data set illustration 

uCI data base and artificial data set are applied to 
verify performance of SDCAMG algorithm. The arti-
ficial data set is composed of 1000 samples of major-
ity class and 20 samples of minority class; meanwhile 
the majority class and minority class are correspond-
ingly generated by a two-dimension normal distribu-
tion in which covariance matrix is a diagonal matrix 
{0.2,0.2} but mathematical expectation vector is, 
respectively, (0 0)T and (1.2 1.2)T

Table 1. Sign definition.

True 
positive 
samples

True 
negative 
samples

Forecasted positive samples TP FP
Forecasted negative samples FN TN

Table 2. uCI database.

Data name

Sample 
number of 

majority class

Sample 
number of 

minority class Dimension
Balance 

ratio

Spambase
pima
blood-transfusion

1500
500
570

30
268
178

57
8
4

50:1
1.87:1
3.20:1
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4.2 Test validation and analysis

Ten-fold cross-validation is used, and test results are 
presented as the following lists. SDCAMG algorithm 
is better than CSVM algorithm and GSVM algorithm 
of literature [6] under the condition of the artificial 
data set and uCI database.

Based on the earlier test results, the performance of 
SDCAMG algorithm is better than other algorithms 

when imbalance ratio of trained data set is higher or 
attributes of trained data set are fewer.

5 COnCluSIOn

SDCAMG algorithm based on granularity is pre-
sented for classification of the skewed data set in the 
research field of machine learning and pattern rec-
ognition. Based on test results, the performance of 
SDCAMG algorithm is better than other algorithms 
when imbalance ratio of trained data set is higher or 
attributes of trained data set are fewer.
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Table 3. Test result of artificial data set.

SVM CSVM GSVM SDCAMG

accuracy 0.9941 0.9088 0.941 0.9892

g_means 0.8118 0.185 0.8818 0.9372

acc+ 0.75 0.2 0.75 0.9

Table 4. Test result of spambase.

SVM CSVM GSVM QMSVM

accuracy 0.4124 0.7882 0.3837 0.4078

g_means 0.2803 0 0.4649 0.4792

acc+ 0.7 0.2 0.7667 0.8

Table 5. Test result of blood transfusion.

SVM CSVM GSVM QMSVM

accuracy 0.5054 0.5541 0.4054 0.45

g_means 0.1737 0 0.2656 0.1737

acc+ 0.5647 0.4 0.7118 0.6235

Table 6. Test result of pima.

SVM CSVM GSVM QMSVM

accuracy 0.5145 0.5382 0.3592 0.45

g_means 0.4689 0.1996 0.1413 0.4105

acc+ 0.5923 0.3615 0.9538 0.6731
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Empirical research on relationship between ownership structure and cash 
dividend policy of chinese listed companies—based on panel data
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ABSTRAcT: Against the background of “reform of the shareholder structure of chinese listed companies” 
basically finished in 2006, this article aimed at exploring the new relationship between ownership structure and 
cash dividend policy of chinese listed companies using Agent cost Theory, Signaling Theory, and Entrench-
ment Hypothesis. This article applied fixed-effects regression model to analyze the influence of ownership 
structure on cash dividend policy using panel data rather than cross-section data, and then tested the results’ 
robustness by eliminating abnormal dividend data. Results indicate that largest shareholders’ holdings ratio 
and ownership restriction degree, respectively, has a negative and positive correlation with the cash dividend 
policy; as to the ownership composition, management share proportion and corporate share proportion are neg-
atively correlated with cash dividend per share, besides, state-owned share proportion has a positive correlation 
with cash dividend; with respect to ownership liquidity, a negative correlation exists between circulating share 
proportion and cash dividend per share. 

KEYWORDS: Ownership Structure; cash Dividend Policy; Panel Data.

1 INTRODUcTION

cash dividend, as a general dividend method, has 
an important influence not only on individual eco-
nomic benefit but also on a firm’s investment and 
financing policy, as well as, companies’ market image 
and enterprise value. Actually, dividend policy is 
decided by specific investors, because according to 
the hypothesis of rational humans, each one tries best 
to seek the best dividend policy for themselves, that 
is to say, the cash dividend policy is the result of a 
dynamic game. The ownership structure just reflects 
the relationship and power distribution of all interest 
parties. So ownership structure must have an effect on 
the cash dividend policy.

In April 2005, the cSRc started the reform of 
non-tradable shares by releasing “the notice about the 
questions of pilot split-share reform.” By 2006, most 
chinese listed companies completed the reform and 
ownership structure greatly changed.

Against the background of “the reform of the 
shareholder structure of listed companies” basically 
finished in 2006, this article systematically described 
ownership structure from the points of ownership 
distribution, composition, as well as liquidity and 
explored the relationship between ownership struc-
ture and cash dividend policy of chinese listed com-
panies using Agent cost Theory, Signaling Theory, 
and Expropriation Hypothesis.

2 ASSUMPTION

Hypothesis 1:“U” correlation between ownership 
concentration degree and cash dividend level.

When the ownership concentration degree is below 
a certain degree, agency conflict mainly exists 
between manager and shareholder. As holdings 
of large shareholder increases, the agency con-
flict decreases and there will be less need for the 
cash dividend—a kind of agency cost-reducing 
mechanism.

When the ownership concentration degree rises 
and is above a certain degree, the above agency con-
flict will become very low and change to mainly 
exist between controlling shareholders and small 
and medium shareholders. With the improvement 
of supervision for the securities market and require-
ment of the information disclosure, substantial 
shareholders have an increasing difficulty for per-
sonal gains in the form of connected transaction, 
embezzlement, and so on. Based on the situation, the 
cash dividend becomes a “legal” tool for entrench-
ment. In addition, cash dividend expresses the infor-
mation of development to the securities market. 
Yuan hongqi (2001), Yuan tianrong &Su hongliang 
(2004), and Man yi &Zhang bingcai (2006) believed 
that controlling shareholders preferred a higher cash 
dividend. 
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Hypothesis 2: Negative correlation between 
restriction degree and cash dividend level.

Substantial shareholders tend to tunnel a company 
in the way of higher cash dividend. The existence of 
restriction shareholders can impact dividend policy 
and control the tunneling behavior. Tang Yuejun & 
Xie Rengming (2006) and Zhang Reiwen et al (2007) 
found that restriction shareholders can restrict the 
higher cash dividend. 

Hypothesis 3: Positive correlation between the 
state-owned shares and cash dividend level.

Due to the vacancy of the state-owned shareholders, 
the higher of the state-owned share proportion, there 
is more serious agency problem between the man-
agers and the substantial shareholders. In order to 
restrict the behavior of managers, state-owned share-
holders tend to pay higher cash dividend. The study 
of Wu Xiaochun (2003) and Wang ping & Sun Shixia 
(2009) showed that there was a positive correlation 
between the state-owned shares and cash dividend 
level. 

Hypothesis 4: Positive correlation between corpo-
rate shares and cash dividend level.

corporate shares are important com ponents 
of non-tradable shares. Before the reform of 
non-tradable shares, corporate shares cannot be 
traded and after the reform of non-tradable shares, it 
cannot be sold in a long period. Therefore,  corporate 
shareholders prefer higher cash dividend and cor-
porate shares have a positive correlation with cash 
dividend level. Wei& Xiao (2009) indicated the 
preference of the cash dividend for the corporate 
shareholders. 

Hypothesis 5: Negative correlation between man-
agement shares and cash dividend level.

Management shares contribute to the convergence 
of the benefits of managers and shareholders. 
consequently, the higher the management shares, 
the lower the dividend-payout ratio. Yang Hanming 
(2008) indicated the negative correlation between 
them.  

Hypothesis 6: Negative correlation between circu-
lating shares and cash dividend level.

Because of the higher holding cost of circulating 
shareholders, circulating shareholders prefer the 
capital gains to the cash dividend. They hope firms 
can reinvest using their capital to develop further to 
drive stock prices up. Wang Ping & Sun Shixia (2009) 
and Wei & Xiao (2009) expressed a negative correla-
tion that existed between circulating shares and cash 
dividend level.

3 RESEARcH METHOD

3.1 Sample selection

This article chose chinese A to share data in Shanghai 
and Shenzhen Securities Exchanges functioned as the 
study object. To insure the data validity, we selected 
the sample as follows: (1) choose companies listed 
before December 31, 2005; (2) eliminate samples 
including ST, PT, financial companies, and compa-
nies without enough information; (3) eliminate loss 
listed firms. As a result, 755 listed companies remain 
in the sample. 

All data came from annual reports of listed compa-
nies and cSMAR. 

3.2 Variables design

Dependent variable: cash dividend per share (cD).
Explanatory variable: ownership distribution, 

composition, and liquidity. In the article, own-
ership distribution contains two aspects: owner-
ship concentration degree (cON which means the 
largest shareholders’ holdings ratio and cONb2, 
which means the Square of cON) and ownership 
restriction degree (ZH, which means the sum of 
second to fifth shareholders’ share ratio divided by 
the largest shareholders’ holdings ratio). Likewise, 
we describe ownership composition using the 
index of state-owned share proportion (SO), cor-
porate share proportion (cS), and management 
share proportion (MS). We use the index of circu-
lating share proportion (LI) to describe ownership 
liquidity.

control variables: earning per share (Earning), 
asset-liability ratio (Debt), natural logarithm of 
assets (Size), Net cash flow from operating activities 
divided by assets (cA), reserve fund per share (RES), 
and growth rate of main business (Grow).

3.3 Research models

cross-section data used largely both at home and 
abroad contain little information and cannot reflect 
the dynamic adjustability of data. So, applying 
cross-section data to study cash dividend policy is not 
reasonable and in this article, I used the panel data to 
analyze the relationship between ownership structure 
and cash dividend policy. 

CDit a ak concentrationit
ak

0

3cV +it i it

= + +

+ + µ ε  (1)

0

3cV +it i it

CDit k compositionit

k

α α

α

= + +

+ + µ ε  (2)
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0 liquidity

1cV +it i it

CDit k it

k

α α

α

= + +

+ + µ ε  (3),

where concentration, including cON, cONb2, and 
ZH; composition, including SO, cS, and MS; liquid-
ity=LI;cV=control variables; K=1,2,…,6; variables 
with the subscripts “it” represent the corresponding 
indexes of company t in year i; μi represents hetero-
geneity of different companies; and εit is a stochastic 
error term. 

4 EMPIRIcAL ANALYSIS

4.1 Stationary test

In order to avoid spurious regression, we adopted unit 
root tests, including LLc, Breitung, ADF, IPS, and PP 
to check the stationarity of sequences. If more than 3 
indexes pass the corresponding checks, the sequence 
is stationary. 

All the variables passed at least 3 unit root tests. 
Therefore, all the sequences are stationary under 5% 
(sig).

4.2 Regression analysis

The result of Hausman test showed in table 2 indi-
cated that it is reasonable to establish the fixed-effects 
model for all the values of P less than 0.001. 

We used Eviews to run regression analysis, and 
results are shown in table 2.

Model 1: There is a significant negative correla-
tion between cD and cON, but no marked correlation 
between cD and cONb2. The results prove hypothe-
sis 1 only to a certain degree. The ZH is significantly 
and positively correlated with cD (P < 0.001). Reject 
the null hypothesis 2. 

Model 2: SO is significantly and positively corre-
lated with cD, which is consistent with the hypothesis 
that 3.cS have a negative correlation with cD, which 
is contrary to hypothesis 4. The regression coefficient 
of MS is negative and significant under 1%, which 
supports hypothesis 5. 

Table 1. Stationary test results (p).

cD cON cONb2 ZH SO cS MS LI

LLc 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Breitung 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
ADF 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.96
IPS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Owning to space constraints, this article only presents the dependent and explanatory variables in table 1.

Table 2. Regression results.

Regression coefficients (p)

Model1 Model2 Model3

c 0.024(0.125) -0.014(0.353) -0.016(0.284)
cON -0.142*(0.000) ----------------- -----------------

cONb2 0.002(0.962) ----------------- -----------------

ZH 0.115*(0.000) ----------------- -----------------
SO ----------------- 0.009*(0.000) -----------------
cS ----------------- -0.009*(0.004) -----------------
MS ----------------- -0.140*(0.009) -----------------
LI ----------------- ----------------- -0.002*(0.002)
Hausman 113.103(0.000) 92.554(0.000) -93.354(0.000)

R2 0.868 0.861 0.859

DW 1.749 1.756 1.749
DW 1.749 1.756 1.749

* The correlation is significant at 0.01 level.
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Model3: LI is significantly and negatively cor-
related with cD, which is consistent with hypoth-
esis 6.

4.3 Robustness test

A large number of chinese listed companies pay out 
abnormal high and low cash dividend. This phenom-
enon may be connected with ownership structure, 
but in a greater degree, it may be attributed to the 
special semi-mandatory cash dividend policy from 
the year 2000, the uncertainty of operation envi-
ronment, and other specific reasons. Many scholars 
proved the thoughts to a certain degree; for instance, 
Huang Guijie (2012), Wu Lina et al (2003), and 
Wang Zongjun &Dong yujun (2006). Therefore, 
we run the regression analysis again by eliminat-
ing this abnormal sample to test the earlier results’ 
robustness. Abnormal high cash dividend means 
the pay-out ratio is above EPS or net cash flow per 
share from operating activities and cash dividend 
per share is above 0.1; on the contrary, abnormal 
low cash dividend implies cash dividend per share 
is below 0.1 and pay-out ratio is below 50% (Dong 
Liming, 2004).

After eliminating this abnormal sample, there is a 
negative correlation between cD and cON, a positive 
correlation between cD and ZH; SO is positively cor-
related with cD. cS and MS are negatively correlated 
with cD; LI has a negative correlation with cD. It is 
noteworthy that the main research results are consist-
ent with the earlier results. Therefore, the results are 
robust.

5 cONcLUSION AND FOREcAST

5.1 Conclusion

1      There is a negative correlation between largest 
shareholders’ holdings ratio and the cash dividend 
per share. Most chinese listed companies have 
high shareholding concentration and the main 
conflict of interest and the agency problem exists 
between controlling shareholders and small and 
medium shareholders. cash dividend may play a 
role of transferring funds and the companies seek-
ing gain for themselves.

2   Ownership restriction degree is positively corre-
lated with cash dividend per share. In china, con-
trolling shareholders do not have enough power 
to supervise and restrain the behavior of substan-
tial shareholders’ entrenchment. They may join 
up together to occupy the benefits of small and 
medium shareholders by high cash dividend.

3   State-owned share proportion has a positive corre-
lation with cash dividend per share. The absence 
of state-owned shares owners results in the seri-
ous agency cost. To decrease the cost, state-owned 
shareholders prefer high cash dividend.

4   A negative correlation exists between corporate share 
proportion and cash dividend per share. To some 
degree, corporate shareholders can act as checks and 
balances on substantial shareholders’ power.

5   Management share proportion is negatively corre-
lated with cash dividend per share. The manage-
ment shareholder can contribute to the convergence 
of the benefits of managers and shareholders.

Table 3. Robustness test results

Regression coefficients (p)

Model1 Model2 Model3

c -0.095(0.379) -0.049(0.576) -0.019(0.769)
cON -0.425*(0.000) ----------------- -----------------

cONb2 0.280(0.297) ----------------- -----------------

ZH 0.1127(0.259) ----------------- -----------------
SO ----------------- 0.0211*(0.015) -----------------
cS ----------------- -0.342(0.229) -----------------
MS ----------------- -0.029*(0.024) -----------------
LI ----------------- ----------------- -0.035*(0.002)
Hausman 113.103(0.000) 92.554(0.000) -93.354(0.000)

R2 0.868 0.861 0.859

DW 1.749 1.756 1.749

* The correlation is significant at 0.05 level.
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6   There is a negative correlation between circulating 
share proportion and the cash dividend per share. 
circulating shareholders want the cash of compa-
nies to remain in the company and prefer capital 
gains (income).

5.2 Forecast

This article uses panel data instead of cross-section 
data to analyze the relationship between ownership 
structure and cash dividend policy, select samples as 
completely as possible, and tries its best to describe 
the ownership structure fully. But, due to the limi-
tation of time and energy, this article still has some 
limitations.

1      The description of ownership composition is 
not comprehensive. We simply use state-owned 
shares, corporate shares, and management shares 
to describe ownership composition according to 
chinese listed companies’ conditions. For the 
future, there is a need to further explain it in 
detail.

2   The index of the largest shareholders’ holdings 
ratio ignores the ultimate controlling shareholders. 
In the next research, it is necessary to find out the 
ultimate controlling shareholders to study further.
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Performance evaluation of logistics enterprise based on dea model
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aBSTRaCT: Logistics enterprise’s performance evaluation involves many factors; because of the subjective 
factor’s influence from evaluator, the evaluation results are not satisfied with the use of the evaluation method 
based on parameter assumptions. This article summarized the basic principle of data envelopment analysis, and 
it pointed out the feasibility and superiority of dea that is applied in the enterprise’s logistics performance 
evaluation. Then, we use the C2R model and C2GS2 model to make a comparative analysis. The example indi-
cated that this method can appraise effectively with a relative scale benefit and the technical validity between 
different enterprises and logistics systems, and it can identify its non-dea effective factors. Finally, we get the 
corresponding improvements.

KeYWORdS: dea, Logistics, Performance evaluation.

1 InTROduCTIOn

With the rapid development of China’s market econ-
omy and the acceleration of the process of economic 
integration in the world, the logistics industry is play-
ing an important role increasingly in the national 
economy as “the third profit source,” but it also has 
to face more intense and brutal competition[1]. How 
they can meet the needs of the community better, 
and adapt to the competitive environment better, has 
become the problem that logistics enterprises must 
face and solve.

However, due to the development of the logistics 
industry in China that started relatively late, coupled 
with lack of policies, regulations, and other external 
environment, resulting in the development process, 
there are some inevitable problems, such as inade-
quate infrastructure, logistics management concepts 
backward, imperfect industry regulations system, low 
information level of management, the overall level 
of development being not high, and so on. In order 
to solve these common problems, which requires the 
establishment of logistics enterprises with a suitable 
performance evaluation index system on objective, 
and determine the appropriate method of perfor-
mance evaluation, so as to reflect the operations of 
logistics enterprises scientifically and objectively, 
and as a basis for strengthening and improving enter-
prise management, enterprise development strat-
egy from the result. Only then would enterprises be 
helped to strengthen capital, technology, markets, 
personnel, and other aspects of management; logistics 
efficiency and service levels would be improved; the 
direction for logistics enterprises would be specified; 
and healthy development would be sustained [2].

Therefore, the study of logistics enterprises per-
formance evaluation problem has a very important 
practical significance; there are many business exec-
utives and scientists who have undertaken in-depth 
research in this respect, for example, Jianghong ning 
has conducted a study by building an evaluation index 
system, and using a fuzzy comprehensive evaluation 
method on the performance of third-party logistics 
enterprises[3]; Qin Yao used the analytic hierarchical 
process and principal component analysis to study 
the cold chain logistics performance issues[4]; Chen 
XiaoLi use the improved genetic algorithms and neu-
ral networks to study logistics performance compre-
hensive evaluation; and so on [5,6] .

Based on previous research, and combining with 
the characteristics of the logistics performance evalu-
ation, this article would uses data envelopment analy-
sis (dea) for its research and analysis.

2 dea THeORY and FeaSIBILITY uSed In 
LOGISTICS enTeRPRISe PeRFORmanCe 
evaLuaTIOn

data envelopment analysis is a multi-objective decision- 
making method that was first proposed by u.S. scien-
tist a. Charnes and W. W. Cooper in the foundation of 
“relative efficiency appraisal” in 1978. This method 
is the application of the linear programming model, 
which can be used to analyze input and output data of 
the decision-making unit, and obtain each appraisal 
object’s relative efficiency to judge which one is dea 
effective, and the non-effective reason and degree 
of the other appraisal object also can be pointed 
out simultaneously. Thus, it can provide useful 
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management information to the department manag-
ers, so many scholars would like to make research on 
the dea[7,8].

Combined with the characteristics of modern 
logistics enterprises, it is feasible to apply the dea 
method in logistics enterprise performance evalua-
tion, and it has great advantages; the dea method 
has a good adaptability to the dynamic system of 
multi-targets and complex structure. First, it does 
not need to consider the problem of same dimen-
sion in index; second, before the data processing, 
the function does not need to assume any relation-
ship between the input data and output data; third, the 
data processing without any influence of subjective 
factors has a strong objectivity; fourth, the use of the 
dea method can evaluate the results of the analysis, 
to understand the impact of logistics technology on 
effective and non-effective major factors, which can 
provide a basis for the business manager. moreover, 
the dea method is purely technical, and has nothing 
to do with the market prices. So since its advent, it is 
widely used in many fields, such as business perfor-
mance, competitiveness evaluation, investment anal-
ysis and evaluation, risk analysis and evaluation, and 
so on. [9,10].

3 mOdeL OF dea

3.1 Model of C2R[11]

Suppose there are n units (dmu called decision-making 
units), and each decision-making unit has multiple 
inputs and outputs:
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This means the input and output data of dmuj. 
Based on the ordinary axiom, convexity axiom, inva-
lid axiom, awl axiom, and minimality axiom, the 
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established:
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This model can appraise each dmu’s comprehen-
sive efficiency (including scale and technology effi-
ciency); suppose the model’s optimal solution is 0θ ,

0λ , ,0 0s s+ −, its appraisal criterion is as follows:

1      If 10θ = , 00s ≠+ or 00s ≠− ,then this decision-making 
unit is weak dea effective.

2   If 10θ = , 00s =+ and 00s =− , then this decision- 
making unit is dea effective.

3   Ifθ < 10 , 00s ≠+ or 00s ≠− , then this decision- making 
unit is non-dea effective.

4   If j
j

n

1*

1
∑λ =

=

, then this decision-making unit is 

invariable in scale benefit; if j
j

n

1*

1
∑λ <

=
, then this 

decision-making unit has an increase in the scale 

benefit; if j
j

n

1*

1
∑λ >

=
, then this decision-making 

unit is the scale benefit degression. 

3.2 Model of C2GS2[11]

Through the C2R model, we can judge whether the 
decision-making unit is dea effective. If it is dea 
effective, then we can make sure this dmu is simul-
taneously at the scale and technology effective condi-
tion. But if the dmu is non-dea effective, then it is 
unable to judge whether it is effective in technology, 
so the C2GS2 model is established to appraise the rel-
ative technical effective: 
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This model calculated the purely technical efficiency 

of the dmu; suppose the model’s optimal solution is: 
0θ , 0λ , ,0 0s s+ −, its appraisal criterion is as follows:

1      If 10θ = , 00s ≠+

 
or 00s ≠− , then this decision-making 

unit is weak dea effective.
2   If 10θ = , 00s =+

 
and 00s =− , then this decision-making 

unit is dea effective.
3   If 10θ < , 00s ≠+

 
or 00s ≠− , then this decision-making 

unit is non-dea effective.
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3.3 Projection adjustment method for Non-DEA 
effective DMU [11]

Suppose ( , )0 0X Y  is the decision-making unit’s input 
and output data, and ( , )0

'
0
'X Y  is the projection in the 

dea relative active surface, then the input and out-
put’s adjustment is as follows:

( 1)*0
'

0 0 0 0X X X X Sθ∆ = − = − − −      (3)

0
'

0Y Y Y∆ = −      (4)

after adjustment, the data could serve as forecast 
data for the decision-making in the next stage, so we 
could find out the inputs that in the system need to 
improve from projection and then instruct the system 
to adjust investment.

4 emPIRICaL anaLYSIS

4.1 Construction of evaluation index system

Currently, the research on the Logistics Performance 
evaluation theory and method is still in the explora-
tory stage, pending the formation of mature theory 
and perfect evaluation system, mainly in the classifi-
cation index system is inconsistent, there are no uni-
fied standards and evaluation specifications; technical, 
qualitative evaluation of economic and other quanti-
tative evaluation and management, organizational 
efficiency, agility, and so on, which is not unified. The 
existing evaluation system was designed mainly from 
the financial performance indicators, customer man-
agement performance indicators, internal operational 
process performance indicators, and learning and 
growth performance indicators in four categories; to 
be considered, each category can be subdivided into 
a number of continuing indicators, and then use the 
principal component analysis, analytic hierarchy pro-
cess, and fuzzy comprehensive evaluation method for 
data processing [12,13].

This article combined with the characteristics of 
logistics enterprises and logistics data availability, 
selected the total number of employees, fixed assets 
investment, and annual operating expenses as input 
index, and selected the net asset profitability, mar-
ket share, and average satisfaction rate afterward as 
output indicators as the data processing object of the 
dea model.

4.2 Data processing

The following are the partial logistics data of 8 enter-
prises [14]; according to the dea method principle, 

this article selected total staff, fixed asset investment, 
operating expenses as input target, and net assets 
profit margin, market share, average rate of satisfac-
tion afterward as the output target. ~1 6X X  separately 
represents total staff, fixed asset investment, operat-
ing expenses, net assets profit margin, market share, 
and average rate of satisfaction afterward; the data are 
depicted in Table 1:

according to the two models previously intro-
duced, we use maTLaB7.0 to solve this optimized 
question by linear programming procedure; the 
results are shown in table 2:

as can be seen from Table2, dmu1and dmu6 
are scale effective and technology effective, but other 
technical validity of the six decision-making units 
needs to use the C2GS2 model to make a further judg-
ment; the computed result is shown in table 3:

4.3 Evaluation result analysis

1   Total validity analysis
From Table 2, we know that, under enterprise exist-
ing technology and management level, only dmu1 
and dmu6 are on the dea effective production front 
surface, which means these two logistics enterprise’s 
input element has achieved the best combination, and 
obtained the biggest output, but other several enter-
prises are non-dea effective, and all have the redun-
dancy of resources to varying degrees.
2   Scale benefit and technical validity analysis
as can be seen from Table 2, dmu1and dmu6 
achieve the economy of scale condition, but in other 
decision-making units the scale income increases 
progressively, which means most logistics enterprises 
have not achieved the best proportion between input 
and output. From table 2, we also know that, except 
dmu5, other enterprises do not have redundancy in 
fixed asset investment, but regarding the staff pop-
ulation and operating expenses, most enterprises 
have the resources surplus, so these enterprises must 
reduce the staff population and reduce the operating 
expenses. Only then will there be the possibility to 
achieve the best scale income.

Table 1. 8 enterprise’s logistics data.

IndeX 1X 2X 3X 4X 5X 6X

dmu1 85 100 25 20 5 85
dmu2 95 98 30 17.40 3.90 73.10
dmu3 98 90 28 11.80 3.45 55.25
dmu4 120 96 35 9 4.30 46.75
dmu5 80 105 25 9.40 3 56.10
dmu6 75 100 32 10.60 4.75 42.50
dmu7 100 80 30 13.60 2.80 39.95
dmu8 75 70 20 8 2 34
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From Table 3, dmu1, dmu6, dmu7, and dmu8 
are technology effective, which explained that these 
four enterprises’ technical efficiency is at the opti-
mum condition, and the other four enterprises are 
invalid at the scale and technology. according to the 
projection adjustment method, we need to make the 
same percentage compression to the invalid unit’s 
inputs, but maintain delivers invariably.
3   The projection analysis of dmu on effective pro-

duction front surface 
The projection of non-dea effective decision- making 
unit on production front surface is dea effective; 
therefore, it can finally achieve dea effective through 
adjustment (such as Table 4); take dmu3 as an exam-
ple to analyze the following:

X21=0.7667*98-16.483=58.6536≈59
Y21=11.80+2=13.80
X22=0.7667*90-0=69.003≈69
Y22=3.45+0=3.45
X23=0.7667*28-4.2167=17.2509≈18
Y23=55.25+3.4=58.65

according to the computation, if dmu4 reduces 
the staff population from the original 98 people 
to 59 people, the fixed asset investment reduced 
from 900,000 Yuan to 690,000 Yuan, the operating 
expenses reduced from 280,000 Yuan to 180,000 
Yuan; correspondingly, this enterprise’s net assets 
profit margin from 11.8% was enhanced to 13.8%, 
the market share maintained 3.45% invariably, and 
the satisfaction rate afterward from 55.25% increased 
equally to 58.65%. at this time, the enterprise will 
achieve the dea effective condition.

Compared with table1 and table4, we may find 
that around adjustment, the data’s difference is quite 
big. It means these enterprises’ proportion of origi-
nal input and output is extremely unreasonable; after 
projection adjustment, its relative performance can be 
markedly improved.

In summary, the dea method can be suitable 
for the logistics system performance evaluation 
and discover their own weaknesses, thus facilitat-
ing enterprises to take measures to improve their 
economic efficiency. Simultaneously, by changing 
a target and analyzing how much changes in effec-
tiveness, we can find out each target’s influence on 
the appraisal object, thereby the performance eval-
uation target system of enterprise logistics system 
can be restructured continuously, which will play a 
positive role in raising the enterprise management 
level effectively.

Table 2. Result solved by C2R model.

C2R θ 1s
−

2s−
3s+

1s
+

2s+
3s− *

j∑λ Performance 
of scale

dmu1 1 0 0 0 0 0 0 1 unchanged
dmu2 0.888 10.387 0 4.883 0 0.45 0.85 0.87 Increasing
dmu3 0.767 16.483 0 4.217 2 0 3.4 0.69 Increasing
dmu4 0.896 34.4 0 9.854 8.2 0 26.35 0.86 Increasing
dmu5 0.701 0 7.631 1.031 3.8 0.3 0 0.66 Increasing
dmu6 1 0 0 0 0 0 0 1 unchanged
dmu7 0.85 27.2 0 8.5 0 0.6 17.85 0.68 Increasing
dmu8 0.571 8.8571 0 1.429 0 0 0 0.4 Increasing

Table 3. Result solved by C2GS2 model.

dmu dmu1 dmu2 dmu3 dmu4 dmu5 dmu6 dmu7 dmu8

θ 1 0.9521 0.9389 0.9688 0.9870 1 1 1

Technique
effectiveness

effective Invalid Invalid Invalid Invalid effective effective effective

Table 4. non-dea effective dmu projection results in the 
production of the front surface.

dmu 1X 2X 3X 4X 5X 6X

dmu2 74 87 22 17.85 4.75 73.97
dmu3 59 69 17 13.8 3.45 58.65
dmu4 74 87 22 17.2 4.3 73.1
dmu5 57 66 17 13.2 3.3 56.1
dmu7 58 68 17 13.6 3.4 57.8
dmu8 34 40 10 8 2 34
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5 COnCLuSIOn

Logistics enterprise performance evaluation is a typ-
ical multi-index problem; many factors are involved, 
and multi-index also brings the problems of com-
plexity of analysis, multiple correlation, and interfer-
ence between index on inter. This article uses dea 
method to carry on the transverse evaluation analysis 
for enterprise’s logistics performance, and obtained a 
good effect, which not only has obtained each enter-
prise’s relative performance of scale and the technical 
validity but also proposed the reasonable suggestion 
to the question as to which enterprise existed. So it is 
helpful for enterprise decision-makers in the next step 
of development. 

Of course, the development of enterprises is influ-
enced by a number of external factors, and the model 
parameters discussed in this article are quantitative. 
In the actual process of business management oper-
ations, we also need to fully consider the impact of 
such laws, policies, competition, and other qualita-
tive indicators, in order to make comprehensive and 
rational decisions.
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ABSTRACT: By constructing and exploring the art design teaching platform based on scientific and tech-
nological information, we study how to turn the dull academic and technological information such as texts, 
data, and charts into books, animation demo, or virtual test program, which bring order and visualization to the 
presence of the scientific information, and achieve interdisciplinary penetration into the subject.
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1 INTRODUCTION

1.1 Art design teaching platform

The art design teaching platform based on the scien-
tific and technological information is initially con-
structed by the print graphic design major of Hubei 
Institute of Fine Arts. Through the trial cooperation 
with a part of universities and enterprises, a compre-
hensive research platform is constructed between sci-
entific and technological information and art design. 
The talents in the universities and enterprises offer the 
creative technologies and topics that are from biosci-
ence, plant science, rear livestock project, machine 
design, and geographic information. On the platform, 
these technologies and topics are presented by means 
of informational art design in a good visual form, 
which achieve interdisciplinary penetration into 
 subjects, share the resource, and provide the condi-
tions for exchange and cooperation of interdiscipli-
nary talents. 

1.2 Purpose of the art design teaching platform

The research platform is mainly used for scientific 
and technological information in various subjects, 
including medicine, physics, biology, chemistry, and 
machine manufacturing. The scientific and technologi-
cal information is presented again by visual language, 
so the dull academic and technological information, 
including texts, data, and charts, is integrated into 
books (including text editing, information chart 
design, and technological chart drawing), PowerPoint, 
animation demonstration, and virtual test program on 

this research platform to present the scientific infor-
mation in an orderly and vivid visual form for more 
efficient presentation and exchange and to realize 
interdisciplinary exchange and permeation. On this 
teaching platform, the real scientific and technological 
projects can be introduced in the art design teaching 
for teaching and scientific research activities ori-
ented by projects to cultivate comprehensive design 
talents with planning ability, integration ability, and 
innovation ability. In addition, the design demand of 
researchers can be satisfied. The art design is actually 
used in the visual presentation of creative technology 
study and academic result for society.

2 RESEARCH SITUATION OF SCIENTIFIC 
AND TECHNOLOgICAL INFORmATION-
ORIENTED ART DESIgN 

2.1 Domestic research of the art design teaching 
platform

Art design is a comprehensive, marginal, and inter-
disciplinary subject. The research on interdiscipli-
nary design teaching is the key topic for education 
development and innovation of art design major, 
which is of great realistic meaning. College of Fine 
Arts in Tsinghua University is the college that carried 
out research on Art and Science early in China. The 
Department of Information Art Design, established 
in July 2005, is mainly related to the application of 
movie and TV cartoon, digital entertainment, internet 
game, interactive interface design, media art, digital 
library, and news media. 
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Currently, a few talents are engaged in scientific 
information chart design and technological chart 
drawing. The art design research platform oriented 
by scientific information for the presentation of 
technological result and satisfying design demand 
of scientific and technological researchers is not yet 
established. There is no platform for the sharing of 
interdisciplinary graduation designs and results. 
Numerous academic results in various universi-
ties and colleges are presented by means of theses 
and PowerPoint. However, with no specific optimal 
design, the visual presentation is simple and dull 
with no structure and numerous texts. The drawings 
are simple, and the cartoon images are not vivid. The 
comprehensive art design research platform oriented 
by scientific and technological information is con-
structed based on design talents in the colleges of fine 
arts for the exchange with various disciplinary fields. 
Thus, the scientific and technological information 
is presented by vivid, bright, direct, comprehensive, 
and consistent visual elements for resource sharing 
among universities and colleges.

2.2 Research aboard the art design teaching 
platform 

International scientific and technological informa-
tion-oriented designs are popular with great accept-
ance. For example, the studies and applications 
related to information design, information visuali-
zation, data design, and scientific drawings are very 
mature. In foreign book design expos, including the 
highest-level election for “most Beautiful Book in the 
World” in Leipzig of german, a lot of scientific and 
technological books are elected. However, in domes-
tic book design expos, almost all rewarded works are 
literature and cultural books. There are very few sci-
entific and technological books with good visual form 
and characteristics. 

3 CONSTRUCTION OF SCIENTIFIC AND 
TECHNOLOgICAL INFORmATION-
ORIENTED ART DESIgN TEACHINg 
PLATFORm 

The scientific and technological information- oriented 
art design teaching platform is constructed initially. 
In early stage, the graduation designs of various 
 universities and colleges are combined with the grad-
uation designs of the colleges of fine arts. For exam-
ple, the graduates from the colleges of science and 
engineering provide the creative technological topic, 
research information, and design demand. A team 
is established by graduates from the colleges of fine 
arts. Based on the earlier scientific information, the 
real scientific research is regarded as the theme of 

graduation design for overall planning and design 
practice. In the end, the graduation design is com-
pleted. meanwhile, the graduates from the colleges 
of science and engineering present the design results 
of good visual form in their graduation presentation. 

Through the research in the early stage, the result 
and experience is summarized for further develop-
ment of the teaching research platform. Based on the 
research platform, the scientific projects, academic 
achievements, and teaching resources of various 
universities and colleges or relevant research depart-
ments are combined with the scientific research team 
of the colleges of fine arts. The director of the sci-
entific research projects or the applicant of boutique 
courses provides the scientific research information. 
The scientific research design team is made of under-
graduates, postgraduates, and teachers from colleges 
of fine arts to present the scientific information in a 
vivid and direct visual form.  

In a later stage, according to different design 
demands of scientific studies, the website is designed 
and established, on which scientific research talents 
and design talents communicate with each other 
directly. Therefore, the interdisciplinary research 
platform crossing the regions and satisfying various 
design demands is established for the cooperation of 
various research talents. 

4 COOPERATION mODE AND RESEARCH 
CONTENT AmONg UNIVERSITIES AND 
COLLEgES 

4.1 Cooperative mode 

Topic: Initially, the comprehensive research platform 
of scientific information and art design is constructed 
with the comprehensive university, Huazhong Agri-
cultural University. Among the graduation topics 
related to biology, plant science, machine design, and 
geographic information from Huazhong Agricultural 
University, through the communication of both par-
ties’ tutors, the topics are determined for the compre-
hensive research. 

Exchange: The art design graduation team and 
the students of graduation designs from Huazhong 
Agricultural University carry out the disciplinary 
exchange under the guidance of teachers.

Demand: The students of graduation designs from 
Huazhong Agricultural University provide concept 
test, research chart, sheet, data, and design demand.

Design: The students from the college of fine arts 
carry out the graduation design based on provided 
scientific information and complete the visual pres-
entation of scientific information. 

Presentation of graduation design: The students 
from the college of fine arts take the real scientific 
research projects as the topics of their graduation 
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designs and complete the graduation designs. The 
design results include scientific and technological 
book design, e-book design, scientific and technolog-
ical illustration, and animation presentation. The stu-
dents from Huazhong Agricultural University take the 
graduation results for their graduation presentation. 

4.2 Content of art design 

The visual presentation of the scientific and techno-
logical research project is completed by design forms, 
including book (including research report and intro-
duction manual), e-book, PowerPoint, and anima-
tion presentation. main design projects include the 
following:

Book design: The overall planning is made based 
on features, attributes, and various design elements 
of scientific research projects. Basic design elements 
include book size, book jacket, cover, lining paper, 
title paper, test, illustration creation, production, and 
bookbinding. The theoretical information of the sci-
entific project is integrated into the orderly text with 
good visual structure, including structure, grid sys-
tem, level, readability, color, comparison, and font 
design.

Info graphic design: Info graphic design is a com-
prehensive visual and readable system consisting 
of image, text, and data. Thus, the information can 
be exchanged more efficiently. People can read the 
visual elements better and establish corresponding 
relationships directly, vividly, simply, consistently, 
and comprehensively from the visual element system 
of specific text, so the information is again presented. 
There are many classification methods for infographic 
design. Seen from the angles including image, font, 
and data system organization mode, the infographic 
design can be classified into time sequence image, 
space relationship image, deduction image, system-
atic organization image, and relationship image. 

Technology information rendering: The technol-
ogy image rendering is to draw the object by scien-
tific view from the angle of scientific research in a 
scientific way. The rendering shall be subject to the 
reality. People should have relevant professional tech-
nological knowledge and certain art quality to render 
the technological image. The objective rendering is 
insufficient. Under the scientific premise, the infor-
mation shall be with beautiful visual form and art 
form to reach the combination of function and beauty 
appreciation. Technology image can be used for sci-
entific research and teaching. In the book design, 
technology image rendering must be subject to the 
printing size.

Animation/visual test: By means of relevant soft-
ware and hardware technologies, the flash anima-
tion and visual test program are used to simulate the 
systematic structure of the realistic environment. In 

the virtual test, technologies including multimedia, 
simulation, and virtual reality are used to create 
the software and hardware operation environment 
in the computer that can aid, partly replace, or even 
fully replace various operation links of traditional 
experiments. The participants can complete various 
experiments in the nearly realistic environment. The 
experiment effect is equal to or even better than the 
effect in the realistic environment. The interactivity of 
experimental operation and simulation of experimen-
tal result are emphasized. 

5 ESTImATED VALUE REALIzED BY THE 
TEACHINg PLATFORm 

The scientific and technological information-oriented 
art design teaching platform will make up the blank 
in China and realize the integration and permeation of 
scientific research and art design. The bridge therein 
speeds up the integration process of disciplines. An 
effective channel is provided for the exploration of new 
art design and for design diversification. meanwhile, 
the platform is very important for cultivating technol-
ogy-oriented comprehensive design talents, satisfying 
design demand of scientific researchers, realizing and 
strengthening the connection of scientific research 
talents and art design talents, and presenting scientific 
information efficiently. The platform will promote the 
interdisciplinary education, the cooperation of multi-
ple majors, multiple subjects, multiple systems, and 
the sharing of graduation design results of colleges 
of fine arts and other universities and colleges. The 
construction of scientific information and art design 
platform will further realize the exchange of scientific 
research talents and art design talents based on the 
realization of a part of cooperation projects. 
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ABSTRACT: The open machinery training system is proposed based on the “leveled” machinery training 
course system. It focuses on the comprehensively interdisciplinary program set with training contents and on-
line courses available to the whole college. Students can select training programs and study the courses online 
in their fragmented time. This training system emphasizes the combination of course content and occupational 
standards. It establishes new teaching materials to form a teaching system through the optimization and combi-
nation of faculty, training platform, assisted instruction system, and MOOC, thereby comprehensively improv-
ing the efficiency and effectiveness of the training.
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1 REvIEW Of RESEARCH STATuS AT HOME 
AnD ABROAD 

According to the investigation carried out by the 
International Institute for Management Development 
in Lausanne, Switzerland, China has the largest num-
ber of engineering and technical personnel. However, 
it ranks the 36th place in the world by the index of 
qualified engineers, which is directly related to the 
existing problems in the teaching and practice of 
engineering personnel in China. [1]

The Decision on Major Issues Concerning 
Comprehensively Deepening Reforms approved by 
the Third Plenary Session of the 18th CPC Central 
Committee pointed out that vocational education con-
stitutes an important foundation for national economic 
and social development strategy, whereas the modern 
vocational education system is a crucial part of the 
modern education system. According to the Ministry 
of Education, vocational education reform has to 
keep pace with the society by rapidly accelerating 
the development of modern vocational education and 
establishment of modern vocational education system 
as the strategic starting point for education restructur-
ing. It centers on promoting employment and takes 
quality improvement as the focus of vocational edu-
cation reform. [2]

Currently, although the domestic machinery train-
ing education includes the production process-based 
project and modular research, it actually fails to 
satisfy the actual needs of the society as it is diffi-
cult to nurture complex technical personnel with 
the following problems: for machinery training, “its 
actual operation is independent and simple,” with-
out comprehensive and design programs provided to 

train students; the integration of training courses and 
students’ majors needs to be strengthened; the con-
flict between limited training hours and increasingly 
higher training requirements becomes more promi-
nent; and so on.

2 ExPLORATIOn Of OPEn MACHInERY 
TRAInIng SYSTEM

2.1 Design idea 

The open machinery training system scientifically 
and reasonably sets training programs based on dif-
ferent majors; its training time and content are com-
pletely open to the entire college; and students can 
flexibly reserve the time, location, and programs of 
training through the online reservation subsystem. In 
this way, the training will evolve from single to diver-
sity with full use of training equipment; whereas for 
students, their operational skills can be individualized 
and developed, instead of being taught in class.

Teachers construct a training program and upload 
it to the learning system. Before training, students  
are required to choose their training program in 
advance through the internship system; then, they 
analyze the process of the chosen training program 
and write craftsman, process cards as well as the 
various needed cutlery, measuring tools and fixtures 
that will be submitted to teachers. Teachers check 
and correct these cards and arrange the unified 
training equipment and timing through the learn-
ing system, thus approving of students engaging 
in the training. During the process of training, stu-
dents independently complete the relevant training 
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programs where teachers play a dominant role; after 
training, teachers make assessments on the perfor-
mance of students in line with their preparation, 
attitudes, and results, thereby achieving a production 
process-oriented diversified assessment mechanism.

The establishment of the training makes teaching 
contents closely related to the real production activ-
ities and constantly enriches the training content; 
through the process from craftsmanship and process 
cards, teacher review the training operation and sum-
mary and report process, thereby making the teach-
ing process simulate the production process; through 
query and distribution of the training equipment by 
the system, equipment can be fully used. Therefore, 
students can comprehensively improve their operation 
skills. Due to training project set including contents at 
different levels, students can study in accordance with 
their individual differences, which is conductive to 
the training of personalities. Meanwhile, MOOC can 
be established for class videos of teachers both inside 
and outside schools, corporate pre-service training, 
product processing, and equipment operation videos, 
which enables students to consolidate what they have 
learned in classes at anytime and anywhere, expand 
their horizons, and improve the overall quality.

2.2 Open machinery training system

2.2.1 Open machinery training system centers
Open machinery training system centers on an open 
machinery training system project set, which is based 
on project, video, equipment, and work sets (Winning 
entries, small inventions, innovative works of stu-
dents, and excellent training products). It includes 
teacher, student, work exhibition, and online Q & A 
modules. Through this learning system, good rela-
tionships are formed, such as teacher-project-student, 
teacher-video-student, teacher-equipment-student, 
and teacher-Q&A-student. 

2.2.2 Machinery training-based MOOC
mechanical specialty is characterized by a variety of 
work, strong practice, great difficulty, and high risk. 
Due to limited time and a small number of equipment, 
there are limited contents for students to learn during 
the learning phase, which leads to students’ inabil-
ity to grasp all skills. MOOC has been introduced 
into the open machinery training assisting system 
by making videos regarding teachers (classes inside 
and outside of the school), students (interpretation of 
excellent works, lectures on learning methods), and 
enterprises (pre-service training and interpretation 
of production process) that are available to the entire 
college, thereby facilitating them to study.

The open machinery training system is used to 
promote the combination of paper textbooks and 

shared digital resources of classes to form the new 
machinery training materials with an integration of 
teaching philosophy and material design, of shared 
class resources and material development, and of 
basic requirements and personalized demands.

2.2.3 Open machinery training system project set
The open machinery training system program set 
constitutes the core of the teaching system. This arti-
cle proposes the “student-centered and employment 
orientated” idea. Based on the layered training teach-
ing system, it integrates curriculum knowledge and 
constructs the interdisciplinary training programs. 

The open machinery training courses are divided 
into three levels, namely, basic, professional, and 
innovative training. In addition, the innovation activi-
ties are integrated into the training system, including 
competition, entrepreneurship, new product designs, 
and innovation courses. All these activities help stu-
dents gain credits and rewards, thus inspiring students 
to explore, learn, and innovate. 

Based on the curriculum system, this system is 
work process oriented and project (curriculum) cen-
tered, supported by the goal of acquiring vocational 
qualification certificates. It optimizes and adjusts the 
practice teaching contents and emphasizes the rela-
tionship between projects (curriculums) to construct 
an interdisciplinary training program set (through all 
curriculums), write an overall training guide book, 
and train students comprehensively to equip them-
selves with the ability of applying the acquired skills 
to the practice.

Currently, “Project Approach” has achieved some 
results in training the thinking skills of students, 
mobilizing their initiatives and improving their abil-
ity to analyze and solve problems. Yin Kai and xia 
Hongmei et al carried out program-based teaching 
reform in clinical classes and mechanical courses, 
respectively [3–5]. Lu Ling et al proposed to take 
part craft project as the mainline of teaching, thereby 
reforming the traditional mechanical manufacturing 
technology curriculums. [6]

However, for the existing training, it is not well 
organized with little expansion in horizontal span, 
which causes students to fail in integrating the learnt 
knowledge and comprehensively using knowledge to 
solve problems. In order to strengthen the horizontal 
relationship between relevant knowledge, strengthen 
the cohesion between courses and knowledge cohesion, 
and enhance students’ ability to comprehensively use 
the learnt knowledge, a large interdisciplinary train-
ing project subset will be constructed for the five 
professional directions mentioned earlier. In other 
words, several interdisciplinary comprehensive and 
design training programs will be established under 
each major; therefore, the tasks are assigned to every 
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course. Through the training of the large training 
program, it can well achieve the goal of training stu-
dents to enjoy comprehensive, design, and innovation 
abilities. 

There are a large number of programs to be estab-
lished in the large training programs with different 
levels of difficulties. Therefore, students are enabled 
to choose programs in line with their own conditions 
to improve their interest in learning and inspire their 
competition awareness. In this way, students will be 
transformed from a passive knowledge receiver into 
an active explorer; a variety of faculty teams study 
on how to set up a large training program (horizon-
tal integration of knowledge, how to connect courses 
and the vertical integration of knowledge) to improve 
students’ comprehensive application abilities. Thus, 
teachers are transformed from a single knowledge 
imparter into an ability and quality trainer and mean-
while, it also can enhance the cohesion of the faculty.

3 ADvAnTAgES Of OPEn MACHInERY 
TRAInIng SYSTEM 

With the proposition of the “layered” machinery 
training curriculum system, we will construct an 
open machinery training teaching system that is 
“employment-oriented, student-centered and layered 
ability training targeted.” It emphasizes the combina-
tion of curriculum content and occupational standards, 
and a new teaching material series will be established 
through the optimization and combination of fac-
ulty, training platform, assisted teaching system, and 
MOOC to establish new forms of teaching materials, 
thus forming a new teaching system. In this way, it 
comprehensively improves the efficiency and effec-
tiveness of the training as well as the ability of students 
to comprehensively and creatively use professional 
knowledge to solve practical problems, finally achiev-
ing the goal that “machinery training serves the talent 
training that the industry demands.”

4 COnCLuSIOn 

This article, based on the current status of machin-
ery training teaching, discusses the way in which the 
machinery training system trains professional per-
sonnel while meeting the requirements of the mar-
ket. Software and Engineering of Wuhan vocational 
College introduces the open teaching philosophy and 
has made useful attempts in knowledge optimiza-
tion, curriculum system optimization, organization 
and management of teaching, new forms of teaching 
materials, assisting teaching systems, and MOOC.
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AbSTRACT: This article, first of all, is based on a concept analysis, a case study method that attempts 
to deepen the cognition of the importance of the concept and mobility of people. Then it attempts through its 
Roliball movement theory and practice, the literature material method, expert interview method to examine 
the concept of Roliball movement case prototype, development and rheology, the rationality of the concept of 
rheological Quan interpretation of the basic national sports, scientific development for the national sports value 
concept research, and innovation to provide a theoretical reference.

KeYwoRDS: Roliball; Definition of concept; The rheological history.

According to the example, the concept “reflects a spe-
cific attribute of the object form of thinking,” so the 
concept is similar to distinguish things and reflect the 
essential attribute of the object mode of thinking. As 
the starting point of logic reasoning, the concept is a 
prerequisite for the theoretical research. In questions 
for any national sports that are discussed, the first 
needs clear concepts related to the sports project. It 
should be simultaneously noted that due to historical 
cognition and expression level of development and 
changes, the concept itself is in constant development 
and change. with soft power ball movement as a case, 
the concept of Roliball movement from prototype 
to form has been relatively stable and changing; the 
future will certainly have the new concept of Roliball 
movement, showing that national sports scientific and 
normative definition of development is bound to need 
attention and innovation.

1 CLeAR ConCepT IS The bASIS oF A 
ReLevAnT ACADemIC DISCouRSe 
AnD The pRemISe

So many different things are in the objective world. 
In the process of understanding objective things, peo-
ple gradually realize that different things have differ-
ent properties. Things will have different properties, 
respectively, and will belong to a distinguished class, 
through the senses and on the basis of the overall 
impression, through the analysis of related things, 
comprehensive, screening, abstraction, and general-
ization, the highly generalization and abstraction. by 
means of language, people who are gradually formed 
reflect the different concepts of different things. It is 

to build a scientific theory system of “logic cells,” 
because the science comes from the concept of a 
theoretical system, or the concept of generalization 
and abstraction from objective and specific things. 
Through grasping the concept, people get to know 
unit things basically.

The concept of Roliball movement formed after 
rising from the perceptual stage to the rational stage 
of the product. First, Roliball audience study and 
practice performance, teaching, communication, 
and study the process of Roliball movement for 
a long time. Through the feeling, they gradually 
understand arc led the Roliball movement,  swinging, 
round ring, turn, turn around, such as the project 
properties. And as the Roliball movement properties 
of Roliball movement sports audience perceptions 
of  accumulation, gradually form impression, then 
the general Roliball audience is still at the stage of 
perceptual knowledge of Roliball movement. on 
this basis, the soft power ball audience analyzes the 
various properties of the Roliball movement and the 
Roliball routines, and it pays attention to the prob-
lem that arise with the new routines with kinds of 
sports, such as wushu, artistic gymnastics, sports 
dance project, the netting of competitive Roliball 
with tennis, badminton, volleyball, and other  sporting 
netting ball games. The audience then makes a com-
prehensive generalization as a whole, and in accord-
ance with the high generalization and abstraction 
of language expression, forms a reflection of the 
characteristics of the Roliball movement essence of 
Roliball name concept, from a number of specific 
Roliball routines, and customizes title routines, sin-
gles and doubles, and Roliball against the athletics 
content of abstract.

9781138027282_Chp_1045.indd   151 3/17/15   3:08 PM



152

2 ConCepT hAS RheoLogICAL 
ChARACTeRISTICS ALong 
wITh DeepenIng The CognITIon 
on peopLe 

what has been described now combined with the 
Roliball case simple process of concept formation, to 
use concept analysis and comparative research from 
the Angle of logic, which is a general description. 
with Roliball as a case, in the different historical 
period, due to the development of productive forces 
and the different historical condition, the social value 
of Roliball is also different; under a certain historical 
condition, the Roliball itself is a qualitative change 
that will happen. when we discuss the concept of 
Roliball, we should pay attention to the develop-
ment of Roliball routines and change; this is also an 
important feature of the concept of study objects, 
and we cannot turn a blind eye to or avoid attitude 
to this. So we cannot use today to the understand-
ing of the concept of Roliball to treat the Roliball 
in the past,because it is likely to ignore the Roliball 
in the past the main social value and the technical 
characteristics, and overly stress the fitness value of 
Roliball routines, nor use in the past, people under-
standing of Roliball to look at today’s Roliballl, 
because it may make us overly emphasizes the art 
value of Roliball, and ignore the result of the devel-
opment of history to promote Roliball caused by the 
social values change Roliball technical innovation. 
If argument some thinking on Roliball concept into 
chaos, as one of main reason may be is not in view 
of the development of Roliball, caused the deviation 
of conceptual understanding. In this sense, Roliballl 
itself emerged as an omni-directional, multilevel, 
and wide dimension of cultural care, and how to bet-
ter clear the concept of Roliball is particularly timely, 
urgent, and important.

3 pRoToTYpe oF The RoLIbALL CASe 
AnD FoRm AnD The ConCepT oF 
RheoLogICAL

Roliball in 1991 to research and development, to the 
plait project 1992, Roliball routines 2002 formally 
with Roliball double form development. So far, 
it  has developed into a national sports science, but 
the name of the related project title, name, title, and 
academic argument on the definition of relative lag. 
The basic link is shown as follows: on the one hand, 
Roliball routines movement from the plait to today, 
has been and Roliball across the net competitive gen-
eral a name appellation. on the other hand, even for 
generic name appellation, definition of the concept of 
“Roliball” is not clear, and the specification remains 
for further scientific argumentation.

3.1 Prototype of Roliball appellation

To solve the contradiction between boxing combat 
training and sports injuries, shanxi jinzhong college 
in 1992 and boxing coaches bai Rong teacher in 
the process of improving boxing training equipment 
developed the “tai chi ball entertainment” and “bat” 
two invention patents, marks as soft power ball rou-
tines of soft power project was born. entertainment 
ball in 1991, “tai chi” as the name of Roliball move-
ment first, no specific definition of the concept, the 
corresponding definition of Roliball routines are not, 
but Roliball “To soften , Introduced , unarmed coun-
ter move” fits the characteristics of tai chi exercise 
idea thorough popular feeling, Too polarization ball 
games” is the prototype of the concept. by 1992, the 
project of soft power ball plait group was formally 
entitled to the sport “tai chi Roliballl.” 

3.2 Definition of soft power ball movement

early on July 5, 1994, the national federation of trade 
unions will Roliball as the third session of the national 
workers sports meet.To September 2001, october the 
elderly in beijing and north China area and national 
Roliball games more than provinces or cities, Roliball 
tournament buds appear Roliball, presented the vital-
ity. however, Roliball associated name and definition 
of the concept of relative lag; performance in titled 
“tai chi Roliball” name in 1992, but given its first 
concept is defined, in 2002 the tai chi Roliball teach-
ing and learning work: the advent of “Roliball is an 
emerging, with characteristic of national sports, it is 
by activists hold a special meter, the meter is com-
posed of a handle and a frame, the frame has a buffer 
role, rubber soft face, with the wind hole by using the 
methods for preparation of arc led to go to the ball. It 
can to cast, single practice alone, several people each 
other, or across the network, to achieve fitness, enter-
tainment, performance and competitive sports. This is 
one invention of the baiRong teacher group and cre-
ated the first clear soft force of the ball to first define 
of the concept of “tai chi Roliball,” which marks the 
formation of the concept of Roliball. 

3.3 Concept of Roliball rheological

As Roliball in the promotion and popularization of 
the national, Roliball-related multi-dimensional sci-
entific research achievements followed one after 
another, which in the name of Roliball also has the 
rheological concept. with Roliball, one invention 
bai Rong teacher published in 2004 in shanxi agri-
cultural university journal club teaching and research 
of Roliball to the people’s sport publishing house in 
January 2009 version of the book “tai chi Roliball”,tai 
chi and Roliball concept can be interpreted as “tai 
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chiRoliball is an invented by the Chinese, with deep 
cultural connotation and philosophy, combines tradi-
tional way (tai chi) movement and the modern athletics 
dual characteristics at an organic whole, empha-
size the inside and outside of the body and mind 
 cultivation, pursuit of man and nature, human and the 
harmony between man and the ball, with distinctive 
ethnic characteristics emerging sports project.” This 
pattern also prompted soft power ball routines of the 
connotation of the “tai chi” that are more exquisite; 
simultaneously, the pursuit of “tai chi” style gradu-
ally fades, because there is more cultural connotation 
in the eclecticism movement for Roliball routines. 
In 2008, beijing sports university student Tong bao 
ming “wrote the article” recognition of the concept of 
soft power ball movement. Roliball is defined as “the 
soft power is based on the theoretical basis of prin-
ciple of tai chi ball movement, and led to meet, and 
for the technical characteristics of routine drills and 
netting against as the main form of movement, with 
national characteristics, pay attention to the inside 
and outside and repair the emerging sports.” In 2012, 
beijing sports university in an article in the doctoral 
Li enjing discussed the basic concept of Roliball in 
the concept of Roliball is defined as:” Roliball refers 
to the practitioners with soft power, to buffer rolled the 
ball on the racket do the movement of the arc or cir-
cle as the main technical characteristics of a national 
sport.”Roliball is divided into soft power competition 
and Roliball routines and how to give the related 
terms definition has not been unified understanding 
of the concept of the concept of “Roliball” appella-
tion interpretation although increasingly reasonable, 
but it is still in the schools of thought contend, this 
case reflection on the rheological characteristics of 
the concept of historical rationality.

3.4 Enlightenment on the research of national 
sports scientific developing concept

To sum up, the concept is that people attribute to the 
thing and differentia of abstract expression, by defin-
ing academic cognitive-level differences in specific 
historical limitations and rheological characteristics 
of social development. Roliball since research and 
development, definition of its name appellation and 
although increasingly to clear, and the specification, 
but outstanding scientific and rational to national 
sports culture remains to be the general soft golf 
experts, scholars and colleagues to force into culti-
vation. with soft strength ball movement for the case 
review of the national sports scientific road, great 
importance not only is attached to the basic concept 
of research as the only important way and method but 
also is necessary for national sports development and 
innovation.
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LEEP combined with Matrine gel and ciprofloxacin hydrochloride 
suppository in the treatment of severe cervical erosion

Li Xu
First Affiliated Hospital, BeiHua University, China

Ping Xu
Department of Obstetrics and Gynecology, Hospital of Jiutai, Jiutai, China

ABSTRACT: Objective: To study the clinical effect of LEEP combined with Matrine gel and ciprofloxacin 
hydrochloride suppository in the treatment of severe cervical erosion. Methods: 200 patients diagnosed with 
severe cervical erosion were randomly divided into two groups. The treatment group is given Matrine gel and 
ciprofloxacin hydrochloride suppository inside the vagina after the LEEP. The other group is the control group, 
which does not receive Matrine gel and ciprofloxacin after LEEP. The two groups are analyzed to determine the 
clinical effectiveness of the drugs. Results: In 3 months’ time, the cure rate of the treatment group was 94%, and 
that of the control group was 81%, with a significant difference (P<0.05). The amount of vaginal discharge and 
vaginal bleeding time between the two groups also showed a significant difference (p<0.05). Conclusion: LEEP 
combined with Matrine gel and ciprofloxacin hydrochloride suppository in the treatment of severe cervical 
erosion demonstrates high cure rate, good curative effect, reduced side effects, shorter course, easy to use, and 
is proved to be a safe and effective method. It is worthy of clinical promotion.

KEYWORDS: Severe cervical erosion; LEEP, Matrine gel, ciprofloxacin hydrochloride suppository, treatment.

Cervical erosion is one of the most common clinical 
classifications of chronic cervicitis. It is one of the most 
common frequently occurring diseases among married 
women, as well as a risk factor for cervical cancer; espe-
cially severe cervical erosion, if not promptly treated 
or if is not treated with the correct therapy, can lead 
to Cervical intraepithelial neoplasia or cervical cancer 
due to prolonged inflammation. Therefore, aggressive 
treatment of cervical erosion is particularly important. 
Our hospital by LEEP (Loop Electrosurgical Excision 
Procedure) combined with Matrine Hydrogel and cip-
rofloxacin hydrochloride suppository in the treatment 
of severe cervix erosion and is remarkable in its cura-
tive effect, which is described here:

1 CLINICAL DATA

1.1 Cases sources

January 2013 – January 2014 visits of the hospital 
gynecological outpatient of severe cervical erosion 
patients, total 200 cases, aged between 26 and 52, 
course of 1–5 years, research object met following 
conditions (1)All study subjects have normal sexual 
history and history of given normal, live birth. No 
subjects are pregnant or lactating during the course 
of study. (2) By colposcope and cervical liquid-based 

cytology test and cervical biopsy, except Cervical 
intraepithelial neoplasia and cervical cancer. (3)
No other gynecological disease (as vaginitis, pelvic 
inflammation, etc.). (4)Without other physical therapy 
in cervix within 6 months (5)timely follow-up.

1.2 Diagnostic criteria and classification

According to the literature[1]. Cervical erosion will 
be divided into 3 levels of severity (degrees) accord-
ing to cervical erosion area. Mild: The erosion area 
is less than l/3 the entire cervical area; Moderate: 
The erosion area of entire cervical area is 1/3-2/3; 
Severe: The erosion area is more than 2/3 the cervical 
area. Degree by erosion area can be divided into 3 types: 
simplex, granular, and papillae.

1.3 Group

The 200 cases of cervical erosion patients were ran-
domly divided into 2 groups, with each group of 
100 cases. The treatment group: LEEP combined with 
Matrine gel and ciprofloxacin hydrochloride suppos-
itory; The control group: LEEP treatment alone. The 
two groups have no significant difference in types of 
cervical erosion and in age, there is comparability; 
see table 1.

9781138027282_Chp_1046.indd   155 3/17/15   3:19 PM



156

1.4 Treatments

All patients were carried out in the 3–7 days of 
menses, 24 hours before surgery, no intercourse. 
During surgery, the patients had to take lithot-
omy position, were routinely sterilized, the cervix 
was exposed, and cervical surface iodine test was 
conducted to determine the transition zone. LEEP 
set removal power 70W, from the cervical 6 to 
12  points, from bottom to top, from left to right, 
loop excision of lesion, cutting depth 1.5cm to 
ensure specimen integrity. Any initial or additional 
tissue specimen is labeled (up and down, front and 
back, in and out...) before sending to the pathology 
department. Conduct electrocautery hemostasis 
with an 80W spherical electrode. When hemostatic 
is invalid, suture the tissue to stop bleeding. Put the 
probe into the cervical canal after surgery to pre-
vent adhesions of cervix, conventional iodophor 
disinfection of wounds and vagina. For the treat-
ment group, Matrine gel, ciprofloxacin hydrochlo-
ride suppository, and cotton ball are placed into the 
vagina after operation . Cotton ball will be taken 
out after 24 hours, respectively 1, 2, and 3 months 
after surgery after menstruation while using the two 
drugs 7 times, into the vagina before bedtime once 
every other day. Evaluation of the effectiveness of 
the treatment is done in 3 months’ time. The control 
group did not receive medicine into the vagina. Both 
groups keep the vulva clean after surgery; sexual 
activities and bathing was prohibited for 10 weeks. 
Within 2 weeks of treatment, follow up once a week, 
from 2 weeks to 2 months after treatment, follow 
up once every 3 week, 2–3 months after treatment, 
and follow up once a month. The contents of the 
follow-up: observation of scab, vaginal discharge 
color, odor, vaginal bleeding, and cervical repairs.

1.5 Effect of determination

Healing: erosion disappeared, cervical smooth. 
Excellence: clinical symptoms disappeared and 
 erosion surface reduced >50%. Effective: clinical 
symptoms improved, erosion surface <50% from 
the granules to simple, from the nipples to granular. 
Invalid: no change or serious.

1.6 Statistical method

Take the X2 test. P<0.05 is the difference and has sta-
tistical significance.

2 RESULTS 

2.1 Comparison of the two groups

The treatment group is 100%, and the control group is 
91%; there was a statistically significant difference 
(P<0.05) as shown in table 2.

2.2 Comparison

Group 2 could be compared with postoperative  vaginal 
bleeding and discharge time as shown in table 3.

3 DISCUSSION

A pathological type of cervical erosion is chronic 
cervicitis, especially severe cervical erosion; it is 
associated with increased vaginal discharge, lower 
abdominal pain, contact bleeding during intercourse, 
and so on. It disturbs women’s physical and mental 
health. Its common pathologies are cervical injury 
such as childbirth, miscarriage, or cervical surgery[2]
and infection caused by pathogen. When long-term 
inflammatory lesion material easily causes cancer, 
the proper treatment of cervical erosion is particu-
larly important. Cervical erosion has physical, med-
ical, and surgical methods of treatment[3]. But for 
moderate and severe cervical erosion, erosion of the 
deeper involvement of the cervical canal, the LEEP 

Table 2. Comparison n = 100 (%).

Group Heal Effectively Invalid
Total 

efficiency

Treatment 
group

94 (94%) 6 (6%) 0 (0%) 100 (100%)

Control 
group

81 (81%) 10 (10%) 9 (9%) 91 (91%)

Compared with the control group P < 0.05.

Table 1. Groups of patients in General.

Group
Cases 

(n)
age 

(x± s)

lesion 
type 

simple granular papillae

Treatment 
group

100 37.3 ± 5.6 31 56 13

Control 
group

100 37.6 ± 7.4 30 56 14

Table 3. Comparison (n = 100,X ± s). 

Groups
vaginal 

bleeding (ml) 

vaginal 
discharge time 

(d)

Treatment group 16 ± 5* 7.2 ± 1.9*
Control group 31 ± 5 11.3 ± 2.1

Compared with the control group *P < 0.05.
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(loop electrosurgical excision procedure) is preferred. 
It is done by using the principle of electro-surgical 
diathermy; high-frequency electromagnetic waves 
generated by a circle-shaped lesion occur in the cer-
vical tissue resection, partial protein denaturation, 
and tissue of the cervix cells irreversible necrosis to 
stop bleeding and promote the organization recon-
struction, and postoperative healing uncovered by 
the new squamous epithelium. Because of the use 
of colposcope, diseased tissue can be resected in its 
entirety, therefore significantly reducing missed diag-
nosis of cervical cancer. Although surgery time is 
short, accompanied by light pain, small trauma, and 
simple security operation, there is less blood during 
the operation and fast recovery. It is not injured cer-
vical function and patients are easily accept, It is a 
more ideal treatment method[4,5]. However, it also 
leads to more vaginal discharge and fluid after oper-
ation, wound eschar shedding hemorrhage and pro-
duced infection after the operation in 7–10 days . The 
treatment group used Matrine gel and ciprofloxacin 
hydrochloride suppository after LEEP, so it over-
comes the control group’s shortcomings.

Matrine gel is a new type of gynecological vaginal 
gel; it was dominated by Matrine, adding appropri-
ate hydrophilic gel matrix and antioxidants. Matrine 
can effectively inhibit sunzaoyun, and its antigen 
caused the mast cell to release transmitters such as 
histamine and leukotriene. It plays a good antibac-
terial and anti-inflammatory role, has a myogenic 
effect and convergence, protects the vaginal mucosa, 
and promotes the growth of epithelial cells[6,7]. 
It enhanced phagocyte in phagocytosis, promoted 
immune response, and increased the cell numbers 
that are in line in the peripheral vascular, promoting 
inflammation injury of mucosal repair and renewal; it 
can directly inhibit and destroy cancer cells and help 
prevent against cervical cancer. It has strong adhesion 
to the mucosa .After putted cervical surface, it is eas-
ily absorbed in deep mucosal folds, does not drain, 
and produces sustained efficacy. It does not depress 
the normal flora of the vagina and does not inhibit the 
spontaneous vaginal immune function.

Ciprofloxacin hydrochloride suppository is a 
kind of bactericidal antibiotic used in the vagina. It 
is composed by ciprofloxacin hydrochloride and a 
water-soluble matrix. Ciprofloxacin directly affects 
the production of the A subunit of bacterial DNA 
gyrase and inhibits synthesis and replication of 
DNA[8], so it results in bacteria dying. Therefore, 
it may have powerful antibacterial and antibacterial 

activity, especially in Gram-positive and gram-negative 
bacteria such as Staphylococcus, streptococcus, and 
Escherichia coli. So the drug that is placed in the 
vagina has good permeability. The concentration of 
drug is higher in the cervix than in the serum. It has 
quick absorption in local, fast, and curative effects, 
and it avoids adverse reactions in an oral way to the 
gastrointestinal system and  central nervous system. 

LEEP combined with Matrine gel and ciproflox-
acin hydrochloride suppository in the treatment of 
severe cervical erosion is efficacious, with a fewer 
side effects and short course of treatment. It is a safe 
and effective treatment for severe cervical erosion 
methods and is worthy of clinical application.
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Design and implementation of seafood cold-chain  
logistics monitoring system
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ABSTRACT: This system aims at fulfilling the needs of the real-time monitoring in seafood transportation 
and utilizes the wireless network that tends to deploy and is low-cost, low-power consumption to design an 
 effective system to monitor the entire process of seafood cold-chain logistics transportation. This system real-
ized the ultralow-power end node that can measure the temperature and humidity and then send the information 
with a wireless to the wireless gateway, which utilized BDS (BeiDou Navigation Satellite System), acceleration 
transducer, GPRS, and other modules to realize the functions that are monitoring the status of the vehicle and 
transmitting the information about the vehicle and the freights. This system also exploited server application 
with the GIS technology to display the information of the running vehicle in the map.

KEYWORDS: real-time monitoring; cold-chain logistics transportation; GIS.

1 INTRODUCTION

Rongcheng, China’s fisheries big city, is known 
as the Chinese fishing village that has formed the 
ocean, near the ocean fishing, mariculture, and deep 
processing of a combination of modern fishing pat-
terns. The seafood is transported to various places 
of China every day. With seafood as a special pro-
duction, freshness is one of the most important goals 
that consumers pursue. It needs a rigorous tempera-
ture control from processing to eating, especially live 
or  frozen is mostly used modes. Taking ice-cold 
seafood cold-chain transportation as an example, 
it should make sure that the food is transported in 
proper low-temperature circumstances, avoiding the 
food soaked in ice water for a long time. Currently, 
cold-chain logistics company usually place a temper-
ature recorder in the cab. The owner of the cargo only 
checks up the recorder to confirm whether the tem-
perature is in the range of demanding temperature in 
the end. Although this method can make sure that the 
abnormal which will be a large lost for corporation 
can be found after happened, it cannot support the 
early warning to avoid the occurrence. According to 
the issues of cold-chain transport, this article pre-
sents a monitoring system to support early warning 
to the driver, administrator, and owner of the cargo. 
GPRS network, WSN and GIS technology were used 
to realize the system.

2 GETTING STARTED

2.1 Architecture of the system

The entire system consists of end nodes, wireless 
gateway, and server application. The structure draw-
ing is shown in Fig. 1. 

The end nodes with the utilization of measuring the 
temperature and humidity of the cab were installed in 
the cab of refrigerated truck, and the wireless gateway 
that gets the information from end nodes by wireless 
together with the status of the refrigerated truck was 
sent to server application by GPRS network; then, the 
application server analyzed the trucks’ status, includ-
ing humiture, acceleration and location, speed, and so 
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cold-chain transport, this article presents a monitor-
ing system to support early warning to the driver, 
administrator, and owner of the cargo. GPRS net-
work, WSN and GIS technology were used to realize 
the system. 
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Figure 1.Structure drawing 

The end nodes with the utilization of measuring the 
temperature and humidity of the cab were installed 
in the cab of refrigerated truck, and the wireless 
gateway that gets the information from end nodes by 
wireless together with the status of the refrigerated 
truck was sent to server application by GPRS net-
work; then, the application server analyzed the 
trucks’ status, including humiture, acceleration and 
location, speed, and so on; and finally, the data were 
stored in the database. The user can login the appli-
cation to see the motion status about the refrigerated 
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mation with a wireless to the wireless gateway, which utilized BDS (BeiDou Navigation Satellite System), 
acceleration transducer, GPRS, and other modules to realize the functions that are monitoring the status of the 
vehicle and transmitting the information about the vehicle and the freights. This system also exploited server 
application with the GIS technology to display the information of the running vehicle in the map. 
KEYWORD: real-time monitoring; cold-chain logistics transportation; GIS;  
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Figure 1. Structure drawing.
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on; and finally, the data were stored in the database. 
The user can login the application to see the motion 
status about the refrigerated truck in a real-timely 
manner. With regard to the abnormality of the truck, 
the user can send a message to the wireless gateway, 
which can display the information in the LCD moni-
tor in front of the driver.

2.2 Hardware scheme of end node

The main function of the end node is to gauge the 
humiture and transmit the data to the wireless gate-
way by a ZigBee module. Because of the limitation 
that we cannot drill in the cab and change the circuit 
in the cab, the end node’s power supply is button cell 
with 3.3V. So, TI’s ultralow power 16bit MSP430F149 
was selected as the MCU with low supply-voltage 
rang, which is from 1.8V to 3.6V and when clock 
pulse rate is 1MHz, operating current is from 0.1μA to 
400μA, and during Standby Mode, the operating cur-
rent is 1.6μA. All in all, MSP430F149 can satisfy the 
demands of power consumption with a long time. We 
choose SENSIRION’s SHT75 as the humiture sensor, 
which is a single-chip relative humidity and temper-
ature multi-sensor module comprising a calibrated 
digital output. Application of industrial CMOS pro-
cesses with patented micro-machining ensures high-
est reliability and excellent long-term stability. The 
humidity measurement range of SHT75 is 0–100%RH 
with an accuracy of ±1.8%RH and temperature meas-
urement range is –40-+123.8°C with an accuracy of 
±0.3°C. The data transmitting module is ZigBee mod-
ule with TI’s CC2530 SoC in which ZigBee protocol 
stack is successfully implemented. The architecture of 
the end node is shown in Fig 2. Especially, the length 
of some refrigerated trucks is longer than 6 meters 
under some condition in which two or even more end 
nodes are necessary. The end nodes gauge the humi-
ture and the remnant of the button cell every 10 min-
utes and then send the data to the wireless gateway by 
polling. The end nodes also write the data in local SD 

card for data safety. The system enters into sleep mode 
after the measurement for a long-term stable working.

2.3 Design of gateway

Except regarding the temperature and humidity, the 
manager of the logistics corporation is concerned 
with the position and the basic status such as veloc-
ity and acceleration of the refrigerated truck. Hence, 
the wireless gateway not only receives data from the 
end nodes but also measures the status of the truck 
and then transmits this information to server applica-
tion by GPRS network. In the meanwhile, it receives 
the information such as real-time road condition and 
other information from the server application and dis-
plays the humiture of the cab and remaining battery 
capacity in the LCD monitor. It is necessary for the 
driver to notice that the remaining batter capacity is 
lower than 20%. About the localization of the truck, 
UM220-III N, a BDS/GPS dual-system module is 
one of the best selections. Both localization and time 
service are supported precisely. We utilize MPU6050, 
which has an embedded 3-axis MEMS gyroscope, a 
3-axis MEMS accelerometer to calculate the status of 
the truck. All of the earlier data are transmitted to a 
network port of a fixed IP address assigned to a server. 
The wireless gateway consists of Cortex-A9 platform 
using transplanted Linux OS, GPS module, GPRS 
module, and ZigBee module. Under the OS, we 
developed driver programming to utilize these func-
tions. The programming flow chart is shown as Fig. 3.

2.4 Design of server application

The server application consists of two parts: One is 
service process, and the other is web application. The 
service process that starts together with OS is devel-
oped in C# programming language in Visual Studio 
2012. Considering that the number of the trucks is too 
large to process the data by one thread, we utilize mul-
tithread technique. The main thread listens to the net-
work and receives the data from a fixed network port. 
The child thread inserts the data processed by the main 
thread into the database. The web application makes 
use of GIS technology such as Baidu LBS open plat-
form to realize the function that the trucks’ information 
such as velocity, acceleration, and location can be real-
timely displayed in Baidu map. The Baidu LBS open 
platform supplies a large number of API libraries to 
develop application in the Baidu map freely. The func-
tions that the web application supplies are as follows:

•	 Refresh the running trucks’ status in a real-timely 
manner.

•	 Support the query of trucks’ history data, includ-
ing the humiture of the cab and the status of the 
truck.

MCU 
MSP430F149

Power supply 
module

SHT75 
module

CC2530
ZigBee 
module

SD card

 

Figure 2. Architecture of end node 
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frigerated truck. Hence, the wireless gateway not only receives data from the end nodes but 
also measures the status of the truck and then transmits this information to server application 
by GPRS network. In the meanwhile, it receives the information such as real-time road con-
dition and other information from the server application and displays the humiture of the cab 
and remaining battery capacity in the LCD monitor. It is necessary for the driver to notice 
that the remaining batter capacity is lower than 20%. About the localization of the truck, 
UM220-III N, a BDS/GPS dual-system module is one of the best selections. Both localization 
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•	 Instruct the driver by SMS messages such as road 
condition, weather forecast, and so on.

•	 Record the traffic violation in the database to eval-
uate the driver.

3 FIELD TEST

Field testing was implemented in April 2014. A 
refrigerated truck whose maximum load was 4 tons 
was tested with double-end nodes. Experiments show 
that in four hours of continuous testing, power con-
sumption is less than 1%, using ZigBee to transmit 
and receive data; the accuracy rate reached above 
98.9% and using web application to receive data, the 
accuracy rate reached above 99.6%. We can draw a 
conclusion that the system can meet the need of cold-
chain logistics.

4 CONCLUSION AND FUTURE WORK

The result shows that this system can gauge the 
humiture and the status of the refrigerated truck and 
then display them in the map with GIS technology in 
a real-timely manner. As a result, the administrator 
can manage the history data of the trucks easily. In 
the future, taking into account that a large number 
of refrigerated trucks install this system, we can get 
data from this system to collect the fuel consump-
tion and depreciation in order to work out even bet-
ter routes and driving skills with the data mining 
algorithm.
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Is successful
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and time calibration 
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Initialize LCD and 
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Display information

Receive and process the data 
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Figure3 Programming flow chart 
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The server application consists of two parts: One is service process, and the other is web ap-
plication. The service process that starts together with OS is developed in C# programming 
language in Visual Studio 2012. Considering that the number of the trucks is too large to pro-
cess the data by one thread, we utilize multithread technique. The main thread listens to the 
network and receives the data from a fixed network port. The child thread inserts the data 
processed by the main thread into the database. The web application makes use of GIS tech-
nology such as Baidu LBS open platform to realize the function that the trucks’ information 
such as velocity, acceleration, and location can be real-timely displayed in Baidu map. The 
Baidu LBS open platform supplies a large number of API libraries to develop application in 
the Baidu map freely. The functions that the web application supplies are as follows: 

• Refresh the running trucks’ status in a real-timely manner. 
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Effect of family control on company’s investment-cash flow sensitivity: 
Evidence from china’s listed companies

Zhi Jian Zeng & Jia Li Li
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ABSTRAcT: Based on the sample of chinese A-share listed companies for the time period 2010 to 2012, this 
article empirically investigates the influence of the family control on company investment-cash flow sensitivity. 
The empirical result is shown as follows: compared with companies that are not family controlled, investment 
is more sensitive to cash flow in family-controlled companies; the characteristics of family control rights, such 
as its model selection, the way of realization, and management participation degree affect a family-controlled 
listed company’s investment-cash flow sensitivity at different levels.

KEYWORDS: Family control; investment-cash flow sensitivity; the characteristics of family control rights.

1 InTRODucTIOn

Investment-cash flow sensitivity refers to the sen-
sitive degree of investment spending on its inter-
nal cash flow. Regardless of under-investment 
resulting from financing constraint (the financing 
constraints hypothesis under the theory of asym-
metric information) or over-investment caused by 
free cash flow (free cash flow hypothesis under the 
principal-agent model), both contributes to rising 
the sensitive degree that one company's investment 
spending is on its cash flow; thus, many scholars 
such as Fazzari et al (1988) or Firth et al (2012) 
consider that the higher one company’s invest-
ment-cash flow sensitivity is, the lower its capital 
investment  efficiency is. 

The research on family-controlled enterprises is 
also high profile. Pindado et al (2011) find that fam-
ily control can reduce the tendency of over- investment 
and under-investment in the Europe area, and then 
depress company’s investment-cash flow sensitivity, 
but Hung and kuo (2011) reach the opposite con-
clusion using data from Taiwan area, that family- 
controlled companies have higher investment-cash 
flow sensitivity. 

With the gradual opening of chinese capital mar-
ket and introduction of various policies that govern-
ment supports the development of private economy, 
family-controlled enterprises, as the representative 
of  private economy, have exceeded the state-owned 
economy in share of GDP, the number of quoted firms, 
and so on, and they have become an indispensable 
component of chinese market economy. The effect of 
family control on a company’s  investment-cash flow 
sensitivity is urgently researched.

2 THEORY AnD HYPOTHESES

It is generally considered that the holding family 
 controls the equity of enterprises and takes part in com-
pany management to do good for restraining behavior 
of a listed company's management such as maximizing 
personal profit and then bringing down the agency cost 
between traditional shareholders and  management. 
However, similar to other big controlling shareholders, 
shareholders of family-controlled enterprises have the 
motivation of sacrificing  minority shareholder ben-
efits at the cost of obtaining private interests of con-
trolling rights. Especially, under the situation of our 
present law is lack of sufficient  protection of small 
shareholders’ profit; controlling families universally 
adopt Pyramid or cross-shareholding  governance 
mode to control enterprises, which enlarges their moti-
vation and probability of seizing the property of listing 
corporation, namely family control  cannot alleviate 
problems of investment-cash flow sensitivity resulting 
from agency conflicts. 

Family control can also influence the asymmetric 
degree between company and external capital market. 
Financial resources are always preferentially allocated 
to the central enterprises and big local state-owned 
enterprises in china, whereas family-controlled listed 
firms suffer more institutional discrimination in debt 
financing and equity financing of these two aspects. 
Facing financing restraints, compared with a non- family 
controlled listed corporation, a  family-controlled listed 
corporation will present higher investment-cash flow 
sensitivity. Based on this analysis, we predict that:

Hypothesis 1: compared with a non-family con-
trolled listed corporation, investment-cash flow sen-
sitivity of a family-controlled corporation is higher.
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The effect that family control has on investment-cash 
flow sensitivity may have some difference, as the 
characters of family controlling rights are diverse. 
This article takes the impact of the following three 
important control characters into consideration: 

First, the influence of character of the way of 
obtaining family controlling rights. In direct listed 
enterprises (IPO corporations), most of the found-
ing families are still effectively operating and man-
aging business of their company, and considering the  
investment risk cannot be dispersed and the willing 
nature of inter-generational inheritance, its inclination 
of inefficient investment is far less important than 
buying a shell company. In summary, we predict that: 

Hypothesis 2: compared with indirect listed 
 family-controlled enterprises, the investment-cash 
flow sensitivity of family controlled enterprises listed 
by direct ways is lower. 

Second, the influence of character of the mode 
that family control rights realize. Pyramidal holding 
and cross-holding these two realizing approaches, 
their mixed mode may result in the dispersion of 
control rights and cash flow rights, which will spur 
the majority shareholders to have the impulsion of 
seizing minority shareholders benefits; what is more, 
the higher dispersion of cash flow rights and control 
rights is, the more power they would have to abuse 
free cash flow of the company to over-invest. In sum-
mary, this article proposes that:

Hypothesis 3: In general, the effect of dispersion 
between family control rights and cash-flow rights on 
investment-cash flow sensitivity is positive.   

Last, the influence of controlling the family tak-
ing part in the listed company’s management. under 
the situation that listed company in chinese is lack 
of efficient internal and external supervision at the 
present stage, controlling-family strengthen their 
control of the company by participating the manage-
ment directly to enhance their motivation and ability 
of stealing private profit from controlling rights. It 
is likely that the controlling family makes financial 
decisions that “maximize family profit” rather than 
“maximize the value of enterprise.” Therefore, we 
predict that:

Hypothesis 4: The involvement of the controlling 
family in the listed company’s management has a pos-
itive effect on its investment-cash flow sensitivity.

3 RESEARcH DESIGn

3.1 Data sources and sample

This article is based on the sample of chinese 
A-share listed companies for the time period 2010 
to 2012. According to the need of this research, we 
select the basic samples that eliminate the following 

companies: financial or insurance firms; the financial 
distress companies; companies that have abnormal or 
default-related data; and so on. After dealing with the 
final data, we get the yearly observed data of 3429 
companies. Referencing to the former research, the 
definition of a family-controlled listed company in 
this article is standard for the following: The ultimate 
controller can date back to a natural person or a fam-
ily who must be attributed to the blood or marriage 
relationship and must be the largest shareholder of the 
controlled listed company. In this research, the related 
data come from the cSMAR database, annual reports 
of chinese-listed companies and their prospectus. 

3.2 Proxies for investment-cash flow sensitivity

We proxy for cash flow sensitivity of investment 
(cFS1) using the measure proposed by Hovakimian 
and Hovakimian (2005), Lee (2012), specific as 
follows:
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where Ii,t is the investment spending, which means the 
capital payment of firm i on the construction of fixed 
assets, intangible assets, and other long-term assets in 
the year of t; cFi,t is the cash flow, and it is equal to net 
income plus depreciation and amortization of intangible 
assets and other assets and income tax minus financial 
expenses; Ki,t means total assets at the start of the year; 
and n means number for sample companies. In order 
to avoid the extreme values, when the cFi,t is negative, 
the negative value is set to 0. combining the domestic 
reality and the validity and availability of the data, this 
study uses a successive four years of time window to 
measure the index of cFSI (set n equals 4). For exam-
ple, the company’s cFSI value in 2010 is treated with 
continuous financial data from 2007 to 2010.

3.3 Empirical models

We apply the following model to test the effect of 
family control on the company's investment-cash flow 
sensitivity:

CFSI Family Controli
i

i0 1
1

4

∑α α λ ε= + + +
=

 (1) 

CFSI FFC Div MG Controli
i

i0 1 2 3
1

4

∑β β β β γ ε= + + + + +
=

 
(2)

 

CFSI FFC Div MG Controli
i

i0 1 2 3
1

4

∑β β β β γ ε= + + + + +
=
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Detailed explanation follows next: Model (1) is 
used to test the influence of family control on cor-
porate investment-cash flow sensitivity with the 
whole sample and it can be presented as coeffi-
cient of Family ( 1α ), when the listed company is 
family- controlled firms. Family is 1; otherwise, it 
is 0; Model (2) is used to examine the influence of 
different  family-controlled listed companies on the 
 investment-cash flow sensitivity, which is mainly 
reflected by the coefficient 1β ~ 3β  composed by FFc 
(a dummy valuable, when the listed company is con-
trolled by family acquired through IPO, FFc is 1, oth-
erwise it is 0), Div(equal to divide the family control 
rights by cash-flow rights, of which the measurement 
standard of the family control rights and cash flow 
right is referenced by La Porta et al), and the MG(a 
dummy valuable, when members of the family is a 
President, chairman of the board of directors, or gen-
eral manager of the listed companies, the Manager 
is 1, otherwise 0). control is present for the control 
variables, including divide Q (proxy for investment 
opportunities, which is equal to total liabilities plus 
share price multiplied by number of shares outstand-
ing plus net assets per share multiplied by non-trad-
able shares by year-end total assets), Size (proxy for 
the company scale, the natural logarithms of the total 
assets in the end of the year), and Year (based on 2010 
years, set two dummy variables: Year11 and Year12).

4 EMPIRIcAL RESuLTS

4.1 Descriptive statistics and analysis

Table 1 is the descriptive statistics of variables. 
From it, we can find that the average of the corpo-
rate  investment-cash flow sensitivity (cFSI) of all the 
samples is 0.038 and the standard deviation is 0.065; 
from the average of family-controlled Dummy vari-
able (Family), we can know that 30% of the sample 
companies are family-controlled listed companies.

4.2 Regression results and analysis

In the regression analysis, the value of the inspec-
tion of the multicollinearity variance inflation factor 
(VIF) is far less than 10.0, which demonstrates that 
the models do not have multicollinearity. 

The regression results of Model (1) are shown in 
table 2. Thus, the regression coefficient of the fam-
ily is positive. The empirical results show that in 
terms of overall sample companies, family-controlled 
firms have a more serious sensitivity problem in 
 investment-cash flow, which verifies Hypothesis 1.

The regression results of Model (2) are shown in 
table 3. First, the regression coefficient of FFc is pos-
itive, which is just opposite to hypothesis 2 .This may 

be because the present family control listed compa-
nies through IPO in the chinese market are mostly 
from the small and medium-sized board or GEM. 
Most of them are in the growth time of the enter-
prise life cycle, which enables them to more likely 
face financing constraints, leading to more sensitivity 
problems in investment-cash flow.

Second, the coefficients of division are signif-
icantly negative, which means empirical results are 
contrary to hypothesis 3. Reasons may come from the 
following two aspects: On the one hand, it is related 

Table 1. Descriptive statistics of variables.

Mean Max Min SD

cFSI 0.038 0.564 −0.094 0.065 
Family 0.300 1.000 0.000 0.459 
Q 1.935 14.915 0.420 1.267 
Size 21.996 27.203 18.833 1.153 
FFc 0.391 1.000 0.000 0.488 
Div 1.501 8.714 1.000 0.868 
MG 0.719 1.000 0.000 0.450 

Table 2. Impact of family control on company’s 
 investment-cash flow sensitivity.

Variable Model (1)

Family 0.005(2.87***)
Q 0.005(7.88***)
Size 0.003(4.44***)
cons −0.086(-4.76***)
Time effect controlled
Adj-R2 0.488
number 3429

*notes: *, **, and ***indicate significance at the 10%, 5%, 
and .1% levels, respectively.

Table 3. Regression results for family-controlled 
sub-sample.

Variable Model(2)

FFc 0.007(2.29**)
Div −0.003(-1.70*)
MG 0.004(1.32)
Q 0.004(3.73***)
Size 0.003(1.80*)
Cons −0.07(-1.96**)
Time effect controlled
Adj-R2 0.539
number 1038

*numbers in bracket is t statistic; *, **, and ***indicate 
significance at the 10%, 5%, and .1% levels, respectively.
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to the institutional defects of securities market; on the 
other hand, in recent years, with the impact of macro-
economic environment such as the depression of the 
chinese stock market, the depression of Europe, and 
the u.S. economy, the tendency of family control peo-
ple to use the pyramid structure support-listed com-
panies is more significant.

Last, cFSI has a positive correlation with 
Management, but there is no significant positive 
correlation, which means the empirical results partly 
prove hypothesis 4. It may be because the final effects 
of the controlling family participating in the manage-
ment of the company on the investment-cash flow 
sensitivity are also affected by other control right 
features.

5 cOncLuSIOnS

Based on the sample of chinese A-share listed com-
panies for the time period 2010 to 2012, we conducted 
a detailed study of the influence of the family con-
trol on firm investment-cash flow sensitivity. We find 
that: family control exacerbates investment-cash flow 
sensitivity in china. And different features of family 
control right on corporate investment-cash flow sensi-
tivity have different effects, such as family- controlled 
enterprises listed by direct ways have higher 
 investment-cash flow sensitivity than indirect listed 
family-controlled enterprises; The effect of dispersion 
between family control rights and cash-flow rights on 
investment-cash flow sensitivity in family-controlled 
enterprises is negative. The active involvement of con-
trolling family in a listed company’s management has 
no significant positive effect on its investment-cash 
flow sensitivity. There are two reasons: On the one 
hand, the institutional defects of securities market, 
such as the  listed enterprises in china, are facing the 
situation of our present law, which is lack of sufficient 
protection of minority shareholders’ benefits; on the 
other hand, in recent years, with the impact of mac-
roeconomic environment such as the depression of 
china’s stock market, the depression of Europe, the 
u.S. economy, and so on.
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curricular of local universities against the background of universities 
and colleges’ transformation 
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ABSTRACT: Against the background of universities and colleges’ transformation, how should local uni-
versities establish a rational curriculum of Information and Computing Science? To cultivate the students to 
be practical personnel with excellent skills of practice and market competitiveness is the key in the subject 
establishment of universities and colleges. This article will discuss, taking local universities as examples, how 
to optimize a curricular system of Information and Computing Science.

1 INTRODUCTION

Information and Computing Science is a new major, 
mainly aiming at cultivating mathematical person-
nel with Information technology as their core in the 
development layout of the global economy. Owing to 
its late establishment, the major in local universities 
was vaguely positioned when run, with an irrational 
curricular system and an incomplete practical teach-
ing section, which resulted in negative employment 
prospects of its graduates. Local universities are 
transformed into ones featuring practical skills or 
vocational education, particularly serving local econ-
omy and society. Advancement of the transformation 
of universities should be that of the subject as well. 
The optimization of curriculum should highlight 
practical characteristics in the curricular structure and 
setting. Based on these, the author will study the opti-
mization of the curricular structure of Information 
and Computing Science, integrating the current situa-
tion of local universities.

2 CURReNT pROBLemS IN INfORmATION 
AND COmpUTINg SCIeNCe IN LOCAL 
UNIveRSITIeS 

2.1 Indefinite professional training goal and 
insufficient subject characteristics 

In setting up the school of Information and Computing 
Science, local universities mostly reinvent the wheel 
of others with a longer history, instead of laying 
out a training goal corresponding to local socioec-
onomic demand. As a result, the curricular settings 
are often very tanglesome without any essence or 

characteristics of their own. The graduates are lacking 
in market competitiveness, and their job prospects are 
usually pretty limited.

2.2 Curricular settings emphasize theory, paying 
little attention to practical teaching 

In the first place, local universities that have undergone 
top-up process, in short of qualified teachers and basic 
teaching conditions, even if they have sufficient knowl-
edge of the subject, establish the school of Information 
and Computing Science on the basis of mathematics 
and Applied maths. Due to the lack of funding and 
input in professional laboratory, math courses predom-
inate in curricular settings, so much so that the theory 
is divorced from practice, and professional teaching 
lags behind the development of computer and soft-
ware technology. Second, the courses and textbook 
contents have not attached due importance to train-
ing the comprehensive abilities in practical activities. 
Those newly promoted top-up universities, for lack of 
qualified teachers with a majority of young teachers, 
set the curricular in a manner of repetitive operation. 
Consequently, the curricular settings are detached 
from reality, the students cannot catch up with social 
development, and the renewal of knowledge is dragged 
slow. They cannot adapt to the developing needs of 
the information society. Third, problems appear in the 
practical teaching aiming at training the abilities in 
practical activities, that is, in social practice, profes-
sional internship, and graduation project (thesis). In 
this aspect, each procedure separates from the other, 
the continuity and consistency of professional knowl-
edge cannot be maintained, resulting in students’ lack 
of senses of innovation and hindrance in cultivating 
standard professionals.
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2.3 Student’s insufficient learning motivation, 
understanding, and concern about the major 

Overall, 80% of students in the newly promoted uni-
versities were transferred to their current majors in 
spite of their first choices. As a result, they are igno-
rant of their majors and their future plans, which leads 
to their insufficient learning motivation and psychol-
ogy of utilitarianism. meanwhile, as the populariza-
tion of higher education goes on, students in local 
colleges and universities have a weak foundation of 
knowledge, are inactive in studying, and study pas-
sively at the command of their teachers.

3 BUILDINg A RATIONAL CURRICULAR 
SYSTem fOR INfORmATION AND 
COmpUTINg SCIeNCe 

To achieve breakthroughs in cultivating graduates of 
Information and Computing Science to be advanced 
in professional skills, innovation, and entrepreneur-
ship, local colleges and universities are supposed to 
update the perceptions, reinforce the reform in teach-
ing goals and curriculum setting, and intensify the 
construction of experimenting, practicing, and train-
ing bases.

3.1 Adjust the professional training goal and 
highlight the subject characteristics 

In the professional training scheme of various uni-
versities, the foundation curricular and professional 
basic curricular are much the same, and differences 
lie in professional elective curricular courses of major 
orientation. Therefore, local universities should adjust 
the professional training goal and steer the cultivating 
direction, in accordance with local socioeconomic 
demands, consider the versatility of personnel cultiva-
tion, while simultaneously highlighting the characters 
and advantages of science majors. Local universities 
should pay close attention to the current employment 
situation and timely adjust the professional training 
goals, matching their personnel cultivation with the 
demands of social development.

Our university, promoted five years ago, has wit-
nessed five years of graduation in Information and 
Computing Science, of which only four students 
chose to further their study; 90% of the graduates 
took up occupations related to information sys-
tem’s design and management, application software 
development, computer application, and information 
industry. Therefore, our cultivating goal is to     edu-
cate practical personnel supplemented with a focus 
on information science by computing science,   fea-
turing on advanced skills in engineering practice and 
manual operations in the backdrop of information 

industry. After ten years of exploration, we defined 
our cultivating pattern to be “2+1+1” pattern, which 
means the initial two years of public basic and major 
basic courses, the third of professional foundation 
course, and the last year of sending students to study 
in enterprises according to the current situation and 
market demands of the subject. Some professional 
courses can be arranged based on the working sports, 
and students can finish their graduation design under 
the guidance of school and enterprises in their engi-
neering practice. Through reforms in subject con-
struction, curriculum establishment, practice base 
foundation, and management system, students will be 
able to get access to systematic and complete oppor-
tunity of practice training with more time, which will 
consolidate their engineering consciousness, improve 
their capability of analyzing, and solving problems, 
as well as of innovation.

3.2 Optimize curricular settings and highlight the 
cultivation of students’ practical skills 

3.2.1 Reasonable arrangement of the class hour 
and contents of elementary courses and 
professional courses

The information industry has entered a stage with 
application as its mainstream, which requires the stu-
dents to possess not only basic professional ability 
but also the ability to extract and transform practi-
cal problems into computing-related ones and solve 
them. Consequently, math courses ought not to take 
insignificant portion in elementary courses, and the 
arrangement of curricular settings should be reason-
able Teachers must be concerned with instilling in 
students the mathematical thinking and training their 
logic, apart from the skills of working out certain prob-
lems. Based on this compacted theory, local universi-
ties should set up the professional courses according 
to specific training goal and realize the essential and 
concise structure. In the basic math course, teachers 
are supposed to select and adjust the teaching con-
tents in line with students’ genuine knowledge foun-
dation, avoiding discouraging students’ activeness 
and initiatives in studying by excessively profound 
contents. Rational setting of professional and basic 
courses in junior grades will be of great importance 
to cultivating recognition of their major and build up 
their professional skills.

3.2.2  Restructure the contents and modes of 
practical courses and train students’ 
practical skills

Universities can invest social forces into some courses. 
Teaching can go along with the characteristics of spe-
cific companies, putting practical teaching in place. 
Universities should strengthen the relationship with 
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companies, establishing the university–enterprise 
cooperative system. Schools can take the path of “Send 
for external assistance and go out”; let us say, schools 
can send for staffs of companies, who can bring in 
practical projects and work process into schools, to 
guide the students in practical operation. Universities 
can schedule suitable programs in third and fourth aca-
demic years so as to allow the students to dip deeper 
into specific projects in companies and experience 
enterprise culture ahead, consolidating a favorable 
foundation for the students to get engaged sooner in 
their future organizations.

3.3 Intensify the reform on practical curriculum 

Training of practical skills is a significant process in 
building up students’ excellent disposition and profi-
ciency. It is through it that the skills of analyzing and 
solving problems are cultivated, and the comprehen-
sive qualities are developed. It is the urgent task for 
local universities to set up a practical curriculum that 
fits market needs and fosters students’ operational 
abilities.

3.3.1  Consolidate students’ sense of practice and 
teachers’ practice skills in teaching

Improvements in students’ practice skills are achieved 
by practice teaching. We should intensify the educa-
tion on their skills and professional consciousness, 
making them understand the importance of pro-
fessional practice and training skill development. 
Simultaneously, the quality and practice skills in 
teaching of the teacher groups is an indispensable 
section in the process. We encourage to construct a 
bi-polar teaching group by a transformation, select 
professional teachers to study in enterprises and the 
industry, helping them get hold of the latest practice 
skills in information industry. Teachers should mas-
ter the newest developing direction and information 
related to the major, achieve all-round cultivation 
toward their students and an improvement of their 
own qualities in the virtuous interaction between edu-
cation and research.

3.3.2  Scheme of practical training should highlight 
the school-running characteristics

With the diversified trend of the social demands in 
personnel of Information and Computing Science, 
universities should reinforce the reform in practice 
courses. We should highlight the substances of com-
puting and application software, organically integrate 
computing courses with control courses, pay close 
attention to the employment situation in society, 
promptly adjust teaching plans, match cultivation of 

personnel with social demands, and make cultivation 
on practice skills the priority in practice teaching 
plans.

4 SUmmARY

Information and Computing Science is a competitive 
and wide-caliber major with brilliant prospects. With 
the social and technological development, local col-
leges and universities will have to explore continu-
ously in their school running how they could success-
fully run on the Information and Computing Science 
faculty with distinctive characteristics. Curriculum 
setting is an important part of transformation and 
development of colleges and universities, whose sci-
entificity will influence the effects of studying, the 
situation of employment, and the future enrollment of 
this major. Henceforth, the analysis and reform of the 
curriculum system in local colleges and universities 
is a constant and continuous process, a project worth 
perpetual discussion and profound study.
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ABSTRACT: To gain profit of cloud services is an emergency process growing along with the population 
and exposure; it involves users’ ability to select appropriate services in these emergency situations, and it can 
be tackled through communication mechanisms of annotation for cloud services and resources over cloud 
service layers. Cloud services are on demand over the network as a service style of cloud computing. How can 
we meet users’ access to a shared pool of resources? So this work focuses on proposing a method for annota-
tion and searching the services over an open cloud computing source environment, that is constituting group 
communication entities using an open source platform. To access the services more intelligently, therefore we 
should explore the availability of machine readable and web service semantics expressed by ontology. This 
article presents an ontology annotation and methodology-based cloud service layers, demonstrated by using 
ontology-based cloud architecture, which will assist the implementation of services discovered and accessed 
intelligently using semantic web queries; administrative burden of the cloud is considerably reduced, and the 
final algorithm implementation is based on ontology.

KEYWORDS: Cloud ontology; Cloud computing; Cloud services; Semantic web; Grid.

1 InTRODuCTIOn

Cloud computing is based on a few of concepts in 
several research fields, such as service-oriented 
architectures (SOA), distributed and grid computing. 
The cloud computing is potentially one of the break-
through advances in computing[1,2]. The cloud infra-
structure services is based on hardware and software 
resources to virtualized cloud hosted services, that is, 
a web service that provides resizable compute capac-
ity in the cloud. It is designed to make web-scale 
computing easier for developers. The simple web 
service interface allows you to obtain and configure 
minimal capacity; thus, it provides you with complete 
control of your computing resources and lets you run 
on a cloud computing environment. It reduces the 
time required to obtain and boot new server instances 
to minutes, allowing you to quickly scale capacity, 
both up and computing requirements change. Cloud 
computing changes the economics of computing, 
which allows you to pay only for the capacity that you 
use. It provides developers the tools to build failure 
resilient applications and isolate themselves from 
common failure scenarios. This presents a true vir-
tual computing environment, allowing you to use web 
service interfaces to launch instances with a variety 
of systems, load them with your custom application 

environment, manage your network’s access permis-
sions, and run your image using as many or few sys-
tems as you desire[3].

Cloud computing services can be abstracted into 
three layers: Software as a Service (SaaS), Platform 
as a Service (PaaS), and Infrastructure as a Service 
(IaaS)[4]. The virtualized resources are provided as 
a service over the cloud layers through web portals. 
Cloud services identification and discovery are due 
to different service descriptions and features of cloud 
services. Consumers of cloud computing move their 
programs and data to clouds consisting of computa-
tion and storage utilities provided by publish cloud 
services through web portals. Till date, there is no 
discovery mechanism for searching different kinds 
of cloud services[5]. The point of the cloud service 
discovery is the selection process on the cloud layers 
based on a finite set of functional and nonfunctional 
configuration by multiple providers. The providers 
include Amazon Web Services, Microsoft Azure, 
Rackspace, GoGrid, and others. The users options will 
be deployed for the application over pool of virtually 
infinite services with practically and modest operat-
ing costs proportional to actual use. Service descrip-
tion models and discovery mechanisms for cloud 
resource/services selection are important and could 
be used in an emergency[6]. To solve the problems, the 
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methodology of ontology annotation for description 
services/resources is proposed as a novel method of a 
Grid resource description represented relation among 
resources semantically[7,8].

The rest of this article is organized as follows. 
Section 2 contain the research related to ontology on 
cloud. Section 3 explains the service environment 
layer. Section 4 introduces the cloud ontology to the 
web implementation base on cloud ontology and ser-
vices selection on ontology. Section 5 deals with Web 
implementation by an ontology developed framework 
of cloud computing. Section 6 is the conclusion and 
future work is mentioned along with last references.

2 MOTIvATIOn

The growing up of cloud computing application 
derives from its basics of other computing fields and 
engineering concepts. The inception of cloud com-
puting technology is Grid Computing, Cluster, SOA, 
P2P, and virtualization.

An ontology of cloud computing will allow a better 
understanding of the inter-relations between the dif-
ferent cloud component and make the current systems 
based on cloud computing extensibility, flexibility, 
availability, optimization, and better cost efficiency[4]. 
It is a technological challenge for dealing with engi-
neers and researchers of the cloud computing system, 
to postulate an understanding of the components of 
the cloud computing. To date, the experiment of cloud 
ontology for cloud computing layers, services, and 
resources is limited to concept. The target applications 
of annotation on cloud entities effectively are our goal.

3 SERvICE EnvIROnMEnT LAYER

The Services Layer is one of the horizontal layers in 
the Web application environment that provides the 
business functionality supported in the SOA, where 
you have a number of options at each layer that you 
can implement. Logically, the layers in a Web environ-
ment are client layer, network layer, TCP server layer, 
Web application server layer, and host server layer.

Green data center efficiency, large-scale  distributed 
storage, and computing that can support different 
Internet applications are the most basic core tech-
nology to create the next-generation Internet service 
platform.

Cloud OS is a smart cloud operating system fusion 
cloud storage, cloud computing services, and cloud 
operating system as a whole.

Open platform is responsible for the management 
physical resources of data center Linux cluster, dis-
tributed control program running, hide fault recovery 
the underlying, data redundancy, and other details.

The cloud application layer, the most important 
and utilized layer of cloud computing, is the most 
 visible layer to the end users of the cloud.

Building a unified application framework for the 
integration of cloud, terminal resources, and ser-
vices helps developers to easily access Internet ser-
vices, and it enables cloud application to have the 
same fluency and local application of user experi-
ence. It provides computational, storage, and sched-
uling aspects of the underlying support for the open 
service layer.

The virtual machine design instruction set for 
communication equipment provides a Java running 
environment and supports LEX byte code format.

The cloud space is cloud storage and management 
service for the personal data cloud OS terminal user.

Cloud of Internet infrastructure services, including 
maps, search, email, cloud space, account, payment, 
weather, translation, and so on, are the basis of cloud 
services; the cloud website should provide uniform 
access to the service entrance.

The cloud market is a new service model of cloud 
and partners launched, the application and service 
partners to build an open platform, and providing a 
one-stop service for the vast number of users more 
abundantly.

4 CLOuD OnTOLOGY

Ontology as a way of representation and reasoning 
about artificial intelligence knowledge, and it is a 
formal explicit specification of a shared conceptual-
ization; through it, data semantics can describe meta- 
information. The communication among human 
and computer agents can be achieved with a shared 
understanding of the domain by ontology, which can 
be applied to information retrieval to deal with the 
relationship between clouds and concepts divided 
into three different levels. It is the key work represent-
ing the relations among cloud services for facilitating 
the cloud reasoning on relations among cloud ser-
vice concepts. It aims at defining a robust interaction 
model between the different cloud service entities 
over the cloud computing system, at the functional 
and semantic levels, that facilitate the inter-depend-
ency between the different cloud systems, as compos-
able services, for collaboration of different services 
and it enhances analysis techniques that can result in 
better service levels of different cloud systems[4].

A. Ontology Web Language
The Web Ontology Language (Web Ontology 
Language, OWL) is a component of the semantic 
web activity. Application of OWL is designed to han-
dle information content rather than just presenting 
information.
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B. Cloud Ontology Framework
The objective of this article is to provide ontology- 
based service layers over the cloud that support the 
intelligent system in handling service and applica-
tion in cloud computing. The aim of this  objective, 
a service-layer architecture, is shown in Fig. 1 
(Service-layered architecture on cloud ontology).

C. Web Implementation Based on Cloud Ontology
a. Elastic Computing Services 

Elastic computing services (ECS) can help the 
user simplify the development process, reduce 
operation and maintenance costs, be involved in 
construction of on-demand scalability site archi-
tecture, which is more adapt to rapidly changing 
characteristics of Internet applications.

b. Open Storage Service
Open storage service (OSS) is the cloud that 
provides massive safety, low cost, and high 
reliable cloud storage service.

Figure 1. Service-layered architecture on cloud ontology.

c. Open Structured Data Service
Open data services (OTS) build massive struc-
tured and semi-structured data storage and real-
time access service above the kernel.

d. Relational Database Service
Relational database service (RDS) provides 
instant access, elastic, available, and reliable data-
base service; it helps users based on traditional 
relational database applications to the cloud.

e. Open Data Processing Service
Open Data Processing Service (ODPS) is a plat-
form for large-scale distributed data  processing 
services, which in the form of API support the 
declarative query language of data processing 
based on SQL, and it provides a parallel com-
puting framework MapReduce.

f. Cloud Service Engine
Cloud service engine (CSE) is a set of comput-
ing services based on flexible Web application 

hosting environment; it can greatly simplify 
the complexity of the development and deploy-
ment of applications.

g. Inference of Similar Resource by Ontology
We propose a framework and method cloud ser-
vice discovery based on ontology, a technique 
of resource virtualization using merged and 
sorted ontologies. Figure 2 mainly consists of 
the following parts:
The Web interface.
Preprocessing module.
Ontology storage.
Registration center.
Matching module.
Sorting module.

5 ALGORITHM IMPLEMEnTATIOn

5.1 To show the proof of the algorithm

A. Selected Service Corresponding Parameters

1      According to their own needs, users select service 
corresponding parameters through the user inter-
face, namely the user first submits to the system 
the service request. Such the user can submit as 
CPu models, the frequency of the size, hard disk 
size, memory size, operating system type and so 
on each request.

B. Pretreatment Module by Users

 

Ontology preprocessing model 

Sorting module 
(sorting,utility, 
Preference,…) 

Ontology analysis Ontology merge 

User interface layer 

Storage 
layer 

Computer Network 

Cloud deployment 

Server 
(selection,query, 
transaction) 

User(computer,mob
ile,…) 

Schema 
(cloud models) 

Matching module 
(reasoning,Matching 

algorithm,…) 

 Ontology library 

Abstract 

Request Result 

CloudService 
Providers 

Service 

Concept matching 

Figure 2. Cloud service discovery framework based on 
Ontology.
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2   The system will send requests submitted by users 
to the pretreatment module to preprocess request, 
will convert the user’s request into an appropriate 
form; when the matching module does recognition 
and processing, the user requests are converted 
into a vector of the form, such as: R (AMDCPu, 
4G, HDD, 500G,..., Win7). After going through 
the preprocessing module, a user request vector 
will be sent to the matching module for service.

C. Matching Module Fetch Cloud Services
3   The matching module fetches cloud services from 

the registration center. If cloud service providers 
are  in accordance with the unified service descrip-
tion by which they have already published their 
services to the registration center, cloud services 
to vector S (CPu, Frequency, Storage, Devices, 
Capacity,..., OS) are stored in the registry, match-
ing modules of the system for cloud services and 
users from the registry request are matched one by 
one. In this article, type CPu, hard disk, memory, 
OS, and component vector of the user request vec-
tor R and cloud service vector S are called “con-
cept vector,” and the frequency, size, and capacity 
are called the “property of concept.”

D. Compare Concept Attribute of Request Vector
4   First, compare the concept attribute of request vec-

tor R and cloud service vector S. For example, for 
the request vector R and CPu concept of cloud 
service vector S, first match its frequency meeting 
the user request. If the match is successful, goto 
(5) compared the concept attribute. If the property 
does not match and does not meet the threshold of 
TP users, a comparison of concepts and attributes 
vector R and the other S is no longer, then to (3).
a. Proceed Matching the Attribute of the Concept.

5   If you succeeding in concept attribute matching, 
then proceed with matching the attribute of the 
concept. For example, the frequency of CPu of 
concept matching coming through, make use of 
the matching method for matching of the concept 
of CPu. If the match is not successful, to (3), to 
match other cloud services. If the match is suc-
cessful, to (4), match vector of other concepts and 
attributes until all the concepts and attributes of a 
service vector S are matched successfully.
b. Service Sorting.

6   If the matching of all the vectors of S and all the 
user requests is successful, the service will be sent 
to the sorting module for sorting. Check all ser-
vices of last registration center as to whether all 
matching is complete. If the match is finished, go 
to the end of cloud services to find, or go to (3), to 
match other cloud services and continue.
c. Selection by the Service Utility or User 

Preferences.

7   Sorting module according to sortord of user selection, 
according to the service utility or user preferences for 
service ranking, after format conversion and process-
ing, return to the user through the Web interface. 

5.2 Design of the cloud ontology 

A. Scope of Application and Objective
1   To determine the reasonable scope of application 

and objective, according to the ontology applica-
tion domain, domain ontology is constructed corre-
spondingly; if the application scope of ontology is 
more, the domain ontology is to create greater, and 
the ontology is likely to be not perfect. Therefore, to 
restrict the research scope, prevent the body of ontol-
ogy from being too large, control and operation is 
not reasonable. Cloud service is found to be related 
to cloud services as a service mode. We should cre-
ate a cloud ontology in order to find the cloud ser-
vice; is not only a simple keyword matching, but the 
reference semantic information of cloud ontology 
is added, so that the computer can understand the 
meaning of the concept of human expression and 
find out how to meet the needs of the user service.

B. Understanding in the Application of Ontology
2   To create a perfect ontology, we should have a com-

plete understanding of the application of ontology. In 
the query and search based on the  domain of service 
knowledge, we need to seriously study the main func-
tion of cloud service and define significance and the 
relationship between the terms in the cloud ontology.

6 COnCLuSIOn AnD FuTuRE WORK

In this article, we have proposed ontology for cloud ser-
vice layers, including compute, storage, and network. 
Simultaneously, we have designed a cloud service dis-
covery framework based on ontology, which enhances 
performance of the cloud service discovery and retrieves 
information about cloud resources. To achieve this aim, 
Cloud service discovery on cloud ontology is realized, 
while supporting the algorithm of automated, under-con-
trolled conditions, and  composition of both information 
gathered and cloud services is altered. In future work, 
we will promote the use of semantically well-founded 
reasoning about services. Then, we are expected to con-
duct an experiment in the cloud computing environment.
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ABSTRACT: The design and simulation of electric automobile cruise control system based on MATLAB 
is presented in this article. The longitudinal dynamics model of BAIC electric vehicle C30 is proposed in this 
article, and it will be used as a fuzzy PID controller object on SIMULINK of MATLAB. The BAIC electric 
vehicle C30 cruise control system is implemented using a parameter self-turning fuzzy PID controller based on 
MATLAB, and simulation results show its superiority at the end of this article.
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With the development of the industry, people have 
higher requirements for automobile driving in aspects 
of safety, comfort, intelligence, and environmental 
protection. Automobile cruise control system reduces 
the driver fatigue and improves driving safety while 
increasing driving comfort. Cruise control  system 
abbreviated to  CCS is also known as the  constant 
speed cruise drive device, speed control system, auto-
matic driving system, and so on. The principle of auto-
mobile cruise control system (Yueming. 2011) is after 
pressing the “on” switch of cruise control system, the 
driver does not step on the accelerator pedal, and the 
car will be automatically maintain its cruise speed.

Cruise control system is also designed to save fuel 
or electric energy. In the low-energy consumption 
and  low emissions of new energy automobile field, 
pure electric cars have a characteristic of zero emis-
sion, and they do not use oil fuel (Zhenjun. 2013). 
This kind of vehicle has good prospects for devel-
opment.  Then ,the longitudinal dynamics model of 
BAIC pure electrics C30 will be used as the PID con-
troller object in the cruise control system.

1 INTRODUCTION OF PID

PID control algorithm a classical  control algorithm 
in the industry  and it has a wide application in the 
process control system because of the advantages 

of  simple principle and convenient operation. As a 
controller, it only needs a simple calculation of pro-
portion, integral, and differential of system error and 
its rate of change in order to achieve the object of 
fast, stable, and accurate control. The equation of PID 
controller is

∫= + +












u(t) k e(t)
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e(t)dt T
de(t)
dtp

i

t

d
1

0
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kp is coefficient of proportionality, Ti is integral 
time constant, and Td is differential time constant.

The characteristics of three kinds of control of PID 
controller, which are proportional control, integral 
control, and differential control, will be discussed in 
the next three chapters (Kefei. 2012).

1.1 Characteristic of proportional control

The proportional controller will immediately have an 
effect on the controlled object and enable it to be con-
trolled to the direction of reducing the error when the 
control system runs. And the strong or weak degree 
of control effect depends on the big or small size of 
the proportional coefficient kp. It can reduce the error 
with increasing the size of the proportional coeffi-
cient kp. But if the kp is set too large, it will lead to 
an increase in the system overshoot and destroy the 
dynamics balance of the system.
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1.2 Characteristic of integral control

The integral controller is capable of storing and inte-
grating the system error and is propitious to eliminate 
the static error of the system. But it has a strong delay 
characteristic and if the integral effect is too strong, it 
will lead to lower control precision of the controlled 
object and make the system become unstable under 
closed loop control.

1.3 Characteristic of differential control

The differential controller differentiates the system 
error. The differential controller could increase differ-
ential effect to accelerate the system reaction speed 
and make the overshoot reduce gradually with pre-
dicting the system error trend.

Currently, the conventional PID controller is 
widely used in industrial process control, and it 
achieves a good control effect. But the conventional 
PID regulator does not have the online tuning param-
eters function, therefore it cannot meet the require-
ments of system parameter self-tuning in different 
working conditions, leading to affecting the further 
enhancement of the control effect.

Fuzzy controller has the advantages of no require-
ment of accurate mathematical model, the weaker 
dependence on the object model, and good robust 
performance. It is very suitable for control systems 
of nonlinear, large delay and time varying. Given the 
characteristics of PID control algorithm and fuzzy 
control algorithm, electric automobile cruise con-
trol system in this article is composed of a param-
eter self-turning fuzzy PID controller based on 
MATLAB.

2 FUZZY PID CONTROLLER

2.1 Fuzzy PID control algorithm

Fuzzy PID controller is based on traditional PID con-
troller, and its control process is complicated. First, it 
uses fuzzy sets to represent control rules’ conditions 
and operation; then, it stores the knowledge of fuzzy 
control rules and related information (such as the ini-
tial PID parameters) in a computer knowledge base. 
Finally, the computer automatically adjusts optimal 
PID parameters using fuzzy inference according to 
the actual response of the control system.

In the automobile cruise control system, the cruise 
control system consists of a classic PID and a two- 
dimensional controller. The frame of the vehicle 
cruise control system with a fuzzy PID controller 
(Min et al. 2005) is shown in Figure 1.

The two-dimensional fuzzy controller considers 
the error e(t) and the error rate ec(t) as input signals 
and Δkp, Δki, and Δkd as output signals. We can get 
the fuzzy PID final adjustment parameters by correct-
ing the PID parameters online; here is the calculation 
formula:

= ′ + ∆
= ′ + ∆
= ′ + ∆

kp k p kp

ki k i ki

kd k d kd

;

;  (2)

In order to implement PID parameters tuning, we 
have to figure out the fuzzy relation among three 
PID parameters, the error e(t) and the error rate 
ec(t). Then, we could carry out online correction of 
three PID parameters according to the fuzzy control 

Figure 1. Frame of vehicle cruise control system.
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principle with continuously monitoring the error 
e(t) and the error rate ec(t) . This kind of tuning PID 
parameters online can meet requirements of differ-
ent error e(t) and different error rate ec(t), so that the 
controlled object will have a good dynamic and static 
performance. And it is easy to tune PID parameters 
online because of a small amount of calculation.

2.2 Fuzzy logic controller

Seven linguistic variables, which are NB, NM, NS, 
Z, PS, PM, and PB, are considered as input and out-
put parameters. The quantization domain of input and 
output parameters could be (-A,A), and the size of A 
affects accuracy of the system. Here, the quantization 
domain of the error e(t), the error rate ec(t), and three 
output parameters of fuzzy controller could be [-5,5]. 
The membership function of input and output param-
eters (Hougwei. 2010) is shown in Figure 2-4.

The effect of kp, ki, and kd on the system has been 
discussed in Chapter 1. The proportional kp coef-
ficient can not only accelerate response speed of 
system but also improve regulation accuracy of the 
system. The integral coefficient ki can eliminate the 
steady error of the system. The differential coefficient 
kd can improve dynamic characteristics of the system 
and predict the variation trend of the error signal, 
namely while predicting a big variation trend of the 
error signal, the system will generate an effective cor-
rection signal to accelerate the movement speed and 
reduce the adjusting time.

The fuzzy control rules that engineering staff’s 
gains through technical knowledge and practical 
experience are shown in Table 1. And the control 
rules of fuzzy controller should be described in the 
following manner: If ( e(t) is NB) and ( ec(t) is NB), 
then (Δkp is PB) (Δki is NB) (Δkd is PS). Here, the 
fuzzy controller totally has 49 rules, which are edited 
in the rule editor of GUI.

The internal structure of the PID controller is 
shown in Figure 5.

Figure 2. Membership function of e(t).

Figure 3. Membership function of ec(t).

Figure 4. Membership function of output parameters.

Table 1. Fuzzy control rules.

Δkp/Δki/
Δkd

ec(t)

NB NM NS Z PS PM PB

e(t) NB PB/NB/PS PB/NB/NS PM/NM/NB PM/NM/NB PS/NS/NB Z/Z/NM Z/Z/PS
NM PB/NB/PS PB/NB/NS PM/NM/NB PS/NS/NM PS/NS/NM Z/Z/NS NS/Z/Z
NS PM/NB/Z PM/NM/NS PM/NS/NM PS/NS/NM Z/Z/NS NS/PS/NS NS/PS/Z
Z PM/NM/Z PM/NM/NS PS/NS/NS Z/Z/NS NS/PS/NS NM/PM/NS NM/PM/Z
PS PS/NM/Z PS/NS/Z Z/Z/Z NS/PS/Z NS/PS/Z NM/PM/Z NM/PB/Z
PM PS/Z/PB Z/Z/NS NS/PS/PS NM/PS/PS NM/PM/PS NM/PB/PS NB/PB/PB
PB Z/Z/PB Z/Z/PM PM/PS/PM NM/PS/PM NM/PM/PS NB/PB/PS NB/PB/PB

Figure 5. Internal structure of PID controller.
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3 VEHICLE DYNAMICS MODEL

Vehicle longitudinal dynamic model is based on the 
transmission system, driving system, and vehicle 
motion system. This model takes into account only 
the vehicle longitudinal motion (Xiaoju. 2014).

There are some assumptions during establishing 
the vehicle longitudinal dynamics model.

1      The transmission shaft and transmitting gear of 
power transmission system are rigid;

2   The nonlinear factors such as tire slip could not be 
considered when the road is good and the ground 
adhesion is big enough.
The force analysis in the running process of vehi-

cle is shown in Figure 6 and the force balance relation 
is shown in the following equation:

= + + +F F F F Ft f w l h  (3)

Ft is driving force, Fh is gradient resistance, Fl is 
accelerating resistance, Fw is air resistance, and Ff is 
rolling resistance. Here are their definitions.

η= =F
T
r

T i
rt

d O o t

 (4)

ϑ=F mgh sin  (5)

δ=F mvl

.
 (6)

ρ=F C A uw d
1
2

2
 (7)

ϑ=F mgff cos  (8)

We can get formula (9) after combining formula 
(3) with formula (4) ~ (8).
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In the formula (3) ~ (8): δ is vehicle rotating mass 
transfer coefficient, m is gross vehicle weight, v is 
absolute velocity, i θ is the main reducer transmission 
ratio, θ is slop, f is rolling resistance coefficient, Cd is 
air resistance coefficient, A is front face area, б is air 
density, and u is relative velocity.

According to Newton’s Law, we can get formula 
(10) and formula (11)( Fan. 2010).

= − + + +
⋅

mv F F F F Ft f w l h( )  (10)

ϑ ϑ

δ
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− − −α

⋅
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Finally, we have
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(12)

The vehicle dynamics model of BAIC electric 
vehicle C30 that considers driving force Ft as input 
signal and absolute velocity v as output signal can be 
established in SIMULINK of MATLAB according to 
formula (12) and it is shown in Figure 7.

Random signal will be used to simulate the road 
slope in order to truly reflect the influence that roads 
have on vehicles when vehicles are running.

4 SIMULATION OF PARAMETERS  
SELF-TUNING FUZZY PID CONTROLLER

The vehicle cruise control system that is shown in 
Figure 8 on MATLAB will be gained combined with 
fuzzy PID controller and vehicle dynamics object. First, 
the error e(t) and the error rate ec(t) are processed by the 
fuzzy logic controller and then fuzzy logic controller out-
puts Δkp, Δki and Δkd parameters. These output param-
eters will be considered the input parameters of the PID 
controller after amplifying these three parameters.

The simulation results of fuzzy PID controller are 
shown in Figure 9.

Figure 6. Force analysis in the running process of vehicles.

Figure 7. Vehicle’s dynamics model.
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It can be seen from simulation results that output 
parameters’ response time that self-tuning fuzzy PID 
controller outputs is very fast. It can be seen that the 
output signal has a small overshoot and reaches a 
stable state in short time. It turns out that parameters 
self-tuning the fuzzy PID controller could control the 
object well.

5 CONCLUSION

The conventional PID controller cannot adapt to sys-
tems that have complex conditions and whose object’s 
parameters often change. Sometimes it even exacer-
bates the instability of system. But the fuzzy PID 
controller could adapt to these systems according to 
different input conditions, so that parameters of the 
system can adapt to changes of the error and error 
rate of the system in real time. Moreover, the fuzzy 
PID controller has a weak dependence of the con-
trolled object model and can timely adjust its parame-
ters according to information of the input signal. With 
the increasing industrial demand, the fuzzy control 

algorithm will be widely used in the industry based 
on the PID control algorithm and the control rules 
also will be more perfect with industrial experience.
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Development of intelligent vehicle test system based  
on mobile terminal platform

Yu Chen Zhang, Long Cheng Tang, Xiong Cheng Huo, Xiao Fang Zhao & Yuan Yin
The Information College of Beijing Union University, Beijing, China

ABSTRACT: With the increasingly maturing of intelligent vehicle technology, intelligent vehicles are also 
gradually to the market[4][5][6]. When intelligent vehicles are tested in the test bench of factory, due to the narrow 
space and the safety, the entire test has a certain risk. This article describes the overall design ideas and meth-
ods of the research and development of an intelligent auto test system based on the mobile terminal platform, 
through the general structure of the automobile detection system design based on CAN bus, using the mobile 
terminal development technology and wireless mobile terminal connection method. Eventually, the system has 
completed the intelligent vehicle bench test data in a remote test.

KEYWORDS: Intelligent Vehicle; Mobile Terminal; Remote Test.

1 INTRODuCTION

With the development of the intelligent vehicle, the 
testing technique for the intelligent vehicle is becom-
ing crucial. During the process of intelligent vehicles’ 
modifying and testing, it is the vehicle bench experi-
ment that becomes the commonly used method,  which 
includes recording and analyzing in real time the 
orders that were sent by multiple controllers and vehi-
cle states. However, some kinds of intelligent vehicles 
in the current market are of a high price, few in types, 
and not portable. Simultaneously, due to the special 
testing environment (narrow space, high requirement 
on security), testers are unable to test the vehicle for 
a long time. An unmanned vehicle is also necessary 
when having an intelligent vehicle test. Therefore, 
the R&D on intelligent vehicle test system based on 
mobile terminal platform shows its importance.

An Android OS (Operating System)-based tablet 
enables testers to analyze and test intelligent vehi-
cles at a safety distance during the testing process. 
This device is also equipped with the function of 
data transmission, sharing, counting, analyzing, and 
storing. Thanks to this testing system, testers can test 
intelligent vehicles regardless of time, space, and 
pace, thus making this test more convenient, more 
economical and improving the efficiency, quality, and 
safety of the testing process. Meanwhile, this sys-
tem demonstrates the efficiency and human-oriented 
management of the intelligent vehicle test in the trend 
of technology boom.

2 SYSTEM DESIgN

The test system is using the single-chip processor 
and mobile terminal platform (based on the Android 
OS ) as the basic equipment through gPRS (general 
Wireless grouping Service) or WLAN (Wireless 
Local Area Network) and other wireless data trans-
mission platforms mainly to complete the main oper-
ation parameters of the remote testing and analysis in 
vehicle bench testing. The system data flow diagram 
is shown in Figure 1.

2.1 Structure and functions of intelligent vehicle 
test system

The overall structure of the intelligent vehicle test 
system is made from hardware design and software 
design. Function modules of the hardware system 
includes the minimum system of embedded proces-
sor, CAN serial communication bus, different kinds 
of sensors, the Wi-Fi module, the voice chip control 
module, and LCD (Liquid Crystal Display) module. 
The software part can perform functions for receiving 
and data acquisition, collection, analysis and storage, 
and so on as shown in Figure 2.

Corresponding Author: Yuan Sheng Liu The Information College of Beijing Union University, Beijing, China

The smart 
car’s status 

data

The minimum 
system of 
embedded 
processor

The smart car’s status data WiFi  wireless communication
Mobile 

terminal

Figure 1. System data flow diagram.
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Among them, CAN serial communication bus, all 
kinds of sensors, the Wi-Fi module, the voice chip 
control module, and LCD are controlled by minimum 
system, and the collected data will be sent to the 
mobile terminals through wireless LAN (Local Area 
Network) transmission.

2.2 Key technologies of the intelligent vehicle 
test system

First of all, the system is the test system  overall struc-
ture based on CAN bus. The whole system is divided 
into on-board monitoring center subsystem and test 
group monitoring center. The on-board  monitoring 
center subsystem with the single-chip processor as 
the core includes CAN bus interface and wireless 
data transmission module.

The system mainly reads the auto test parameters 
from the vehicle CAN bus, and it translates the data 
into wireless data formats to send, receive the com-
mand sent form mobile terminals. The test group mon-
itoring center with WIFI function mainly includes a 
mobile terminal; it is compiled by the software of wire-
less data transmission module, is sent to auto test data 
display function, and provides the human- computer 
interaction interface, in order to let testers send data 
query command as shown in Figure 3.

Second, another key technology is the mobile ter-
minal development technology. “Mobile terminal” 
refers to computers that can be used in mobile devices, 
in the broad sense including mobile phones, laptops, 
POS machine, tablet, or even vehicle-mounted com-
puters. But in most cases, they perform a variety of 
applications of intelligent phones or tablets. The main 
application is for Android tablets.

In addition, the wireless connection is also one of 
the key technologies. So-called wireless networks 
not only include global voices and data networks that 
allow users to establish wireless connection over long 
distances but also include as close to optimizing the 
infrared wireless connection technology and radio 
frequency technology. Compared with the wired net-
work, the biggest difference is that the transmission 
medium uses wireless technology to replace cables, 
with cable networks backing up each other. 

3 HARDWARE DESIgN

3.1 Overall structure of hardware design

The hardware design mainly consists of the minimum 
system, temperature sensor module, the acceleration 
sensor module, wireless communication module, 
LCD module, Can bus serial communication module, 
and voice chip control module. The overall frame is 
shown in Figure 4, and the physical map of the hard-
ware is shown in Figure 5.

3.2 Introduction of each module’s function

3.2.1 A Temperature sensor module
A car’s drive actually has a deposit with two states, so 
you need to discuss the temperature range, including 

The speed and 
related data

The acceleration 
and  related 

data

Temperature 
and 

related data

Steering and 
related data

The minimum system of embedded processor

CAN Bus CAN Bus IIC IIC 

Mobile terminal

WIFI 

Figure 2.  Overall structure diagram of intelligent vehicle test.

Speed

The state of high
beam and low
beam lights 

Steering state
The steering
wheel angle

temperature Data monitoring system 

The testing center of the
test group (tablet PC) 

WiFi wireless communication

CAN bus CAN bus CAN bus

CAN busCAN bus

Figure 3.  Basic block diagram of intelligent vehicle test 
system.
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Figure 4. Data flow graph of the hardware design.
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low temperature and high temperature state. Enabling 
the car to be stored in a low temperature condition or 
a state of high temperature, requires automotive elec-
tronic modules in storage after a certain time, which 
do not affect car launch and moving function[2].

The temperature sensor that the system uses is 
DS18B20, being used in single unique interface mode, 
and accessing through the I2C digital interface, and its 
measurement ranges from 55 DEg to +125 DEg.

In this system, DS18B20 measures the tempera-
ture inside the vehicle through the CAN bus. When 
the temperature inside the vehicle goes beyond the 
default system temperature, it will be alarmed by 
voice control module in order to maintain the vehicle 
in a comfortable environment.

3.2.2 Acceleration sensor
ADXL345 acceleration sensor was used in the sys-
tem, an electronic device to measure the acceleration 
forces, whose digital output data are the 16 binary 
formats, accessing through the I2C digital interface.

In this system, ADXL345 measures acceleration 
through the CAN. When the acceleration of the vehi-
cle is beyond the default system acceleration, it will 
be alarmed by voice control module in order to keeps 
the bus in the range of safe driving.

3.2.3 Wireless communication module
The wireless communication module of this system 
used for HLK-RMO4 is a kind of embedded uART-
ETH-WIFI (serial Ethernet and wireless network) 
module. This module is embedded in the module with 
a network standard universal serial interface based on 
TCP/IP protocol stack, built-in, which can achieve 
the conversion between user serial, Ethernet, and 
wireless network (WIFI) [3].

In the system, the module can achieve the conversion 
between user serial or TTL level and wireless networks.

3.2.4 Liquid crystal display module
The system uses a 128*64 graphic dot matrix liq-
uid crystal display module; it displays high quality 

and is inexpensive and widely used in the electronic 
market. In the system, it was used for real-time dis-
play of the data collected from the intelligent vehi-
cle, such as temperature and acceleration. Thus, 
testers are able to easily see driving changes of the 
vehicle, which can bring convenience for intelligent 
vehicle testing.

3.2.5 Serial communication module of CAn bus
CAN, the abbreviation of Controller Area Network, is 
the ISO international standard serial communication 
protocol. In the current automotive industry, out of 
the requirements of safety, comfort, convenience, low 
pollution, and low cost, various kinds of electronic 
control systems have been developed. Nowadays, 
automobile communication basically takes the form 
of event trigger communication controller local area 
network (LAN). The arbitration mechanism also 
sends messages according to the priority of identifier, 
and the news of the highest priority are able to send 
messages without interference. The CAN bus with 
high reliability and low price advantage will have the 
larger share of the car network[1].

CAN bus serial communication module in this 
system includes two parts. One is the CAN interface 
on the circuit board–CAN_H and CAN_L interface; 
the other one is–The CAN card, which is actually an 
interface converter turning uSB interfaces into CAN 
interfaces in communication. In this system, various 
kinds of state data of the intelligent vehicle will be 
sent to the single-chip microcomputer using the CAN 
card as the mediation and passing through the CAN 
bus, and then they will be sent to the mobile terminal 
passing through the WIFI module.

3.2.6 Control module of the voice chip 
The voice chip control module is going to be the 
alarm device for the testing system, composed of a 
voice chip and a 2W horn. In this system, when the 
data from the temperature sensor and acceleration 
sensor exceeds a preset range, it will be detected by 
the voice chips that will timely alarm, feed backed to 
the testers. Thus, it helps the province’s convenience 
and safety for testing of the intelligent vehicle.

4 SOFTWARE DESIgN

4.1 Establishment of mobile terminal platform

The intelligent vehicle testing system, developed on 
android mobile terminal platform, is mainly used in 
the vehicle-mounted system to collect current vehi-
cle information. Vehicle users get information such 
as speed, inner temperature of the vehicle, and the 
maximum engine power through mobile terminal 

Figure 5. Physical map of intelligence vehicle test system.
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platform. In so doing, vehicle users can find out 
if there is any problem existing during driving, in 
order to drive the vehicle properly and elongate the 
lifetime of the vehicle. The purpose of designing 
this software is to help users learn more about the 
vehicle, thus helping users drive the vehicle more 
properly.

4.2 Realization of function modules

First, this system realizes the function of data shar-
ing, counting, analyzing, and storing. Second, testers 
can easily test the vehicle’s functions in a more com-
prehensive way. For instance, vehicle maintenance 
workers can test the vehicle’s main functions, mon-
itor the current vehicle’s situation, store all kinds 
of data, and put main parameters and arrange main 
performance parameters and their related properties 
automatically.

Meanwhile, this App has a good user experience. 
For example, a beautiful user interface is easy to 
use and then the system is very stable. This system 
is equipped with intelligence, security, and safety as 
shown in Figure 6.

5 ANALYSIS OF ACTuAL TEST DATA

After the minimum system obtained the relevant 
state data of the auto mobile, the relevant data will be 
transmitted to the mobile terminal platform through a 
wireless local area network, and it will be managed or 
processed on the mobile terminal platform.

The temperature sensor can measure the temper-
ature inside the vehicle, and the acceleration sensor 

can measure the steering wheel angle of the intelli-
gent vehicle. In addition, the speed of the vehicle and 
the states of each light can be concluded by the dash-
board of the vehicle itself.

The test interface will display the state of the 
received data. Once you click the “open” button, 
it displays a group of data, and several groups of 
data are obtained with more clicks, as shown in 
Figure 7. 

Entering the data management page, the data can 
be queried or deleted and so on, as shown in Figure 8. 

From Figure 7 and Figure 8, the concrete analyses 
were shown as follows:

1      The boot speed of the vehicle will increase with 
time increasing, and when the specified speed 
(such as 28km/h) is arrived at, the vehicle will 
keep moving at a constant speed.

2   The temperature inside the vehicle mainly 
remained constant.

3   When the vehicle needs to turn or lane change, 
turn on the turn signal in advance; then, the steer-
ing wheel begins to rotate and the speed begins to 
reduce slightly.

4   Through the corner, the steering wheel will be 
back to 0 degrees, the speed will increase, and  
steering lamps will be turned off.

5   At night, the dipped beam will be turned on. 
The welcome screen of 

Intelligent motor management 
system

Function selection screen

Function selection screenThe function screen of 
state testing

To accept and save 
the car status data

Data query, delete, analysis, 
statistics, and so on

Click to enter

Click to enterClick to enter

operate operate

Figure 6. Mobile terminal design flow chart.

Figure 7. Interface of state testing.
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6 CONCLuSION

The research results of this article: First, conduct an 
in-depth analysis and study of the CAN bus serial 
communication protocol and develop a minimum 
system based on CAN bus serial communication. 
Second, complete Android development of mobile 
terminal, the establishment of the database and real-
ize the function of data processing. Finally, achieve 
the wireless communication transmission between 
the minimum system and mobile terminal. After 
improvement and refining, the research results of 
this article can be more widely applied in automobile 

testing and other industrial tests, so this study has 
certain forward-looking and the research results 
have certain market prospects. In future research, the 
research direction proposed in this article can be an 
in-depth study and further discussion.
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Application of Flash animation in power system relay protection teaching
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ABSTRACT: According to the course of power system relay protection content and features, advantages of 
the relay protection teaching of the Flash animation that was applied were analyzed through a comparison with 
ordinary teaching. Combined with the teaching of relay protection, making a series of Flash courseware, such 
as the current relay, the differential relay, the three-phase current protection principle, the direction over-current 
protection, the automatic reclosure, and the high-frequency locking direction protection. These production and 
application of Flash animation courseware were helpful for the relay protection teaching, and they can be pop-
ularized in other schools in the teaching of power system relay protection.

KEYWORDS: Delay protection; Flash animation; Teaching; Making.

1 INTRODUCTION

“The electric power system relay protection” is the 
professional backbone course of electrical engi-
neering curriculum; the course content is rich, has 
a wide range, strong practicality, to cultivate stu-
dents to form correct troubleshooting skills and it 
is very important to protect the consciousness of 
the equipment maintenance. The course involves a 
lot of in the concept, principle analysis, the pro-
cess of decomposition, it needs to have some of the 
information about pictures, movements and sounds, 
(Benbouzid et al. 1999) also needs to discovered 
by the students’ learning. Can the Flash animation 
image, vivid, lifelike expression movement forms, 
the spatial displacement, relationship, and shape 
the  process of change, to meet the knowledge of 
power system relay protection features, accord-
ing to the lively animation, bright colors? So, 
Relay Teaching Excellence Flash animations can 
be applied to stimulate students’ interest in learn-
ing, teaching atmosphere rendering, set configura-
tion-specific teaching situation, and, more impor-
tantly, can be heavy and difficult to effectively break 
through teaching, effective practical ability and cre-
ative ability of students, thus having a multiplier 
effect. Flash animations can be easily used in the 
classroom broadcast multimedia devices and can 
also be embedded in web pages, for use in a local 
area network or the Internet. They can also be effec-
tive in promoting the application of power system 
protection and promotion of teaching.

2 ExISTINg pROBlEMS OF THE COURSE 
OF RElAY pROTECTION

power System Relay protection course should be 
divided into several parts, such as the current protection 
of the power grid, the distance protection, the differen-
tial protection, the high frequency protection, the auto-
matic reclosure, and the power transformers protection 
(He Jiali et al. 2010). It studies the abnormal operat-
ing conditions of power system fault and endangers 
the safe operation in order to explore its anti-accident 
countermeasures and automated measures. Several 
major problems are existing in the teaching process.

The content of the power System Relay protection 
course is abstract complex, and traditional teaching 
methods cannot meet the requirements. The relay 
device teaching of power System Relay protection 
course mainly describes the various types and char-
acteristics of the relay, operation principle, and so 
on. This part of the contents of the current teaching 
method is mainly used in multimedia-assisted teach-
ing, by collecting a variety of images to improve the 
students’ interest and enhance the impression, but 
these pictures are flat static rather than a dynamic 
diagram as shown in the figure. Students can only 
understand their process of action from the books 
introduction. The principle of relay protection is 
explained by its wiring diagram. These part contents 
are abstract. Most of the existing materials keep on 
repeating at great length on relay protection principle 
of text introduction; they are boring, and it is diffi-
cult to understand some action process. Some of the 
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students cannot understand the principle of the relay 
protection until the course end; all hope to recite the 
question bank to cope with examinations, completely 
out of the original intention of teaching.

The teaching  resources are lacking,  and  the the-
ory teaching is separated from practice teaching. The 
principle of relay protection is the focus content of 
the power system relay protection course. There are 
three-phase current protection principle, direction 
over-current protection, zero sequence current protec-
tion, distance protection, longitudinal differential pro-
tection, high-frequency protection, transformer dif-
ferential protection, and so on. Then, the key point of 
this course is to master protection device composition, 
role and fault action process, and the right operation 
methods. These contents are difficult to be completed 
in the classroom, so practical teaching is required 
(Shao Zhifang. 2009). Currently, the practice teach-
ing of relay protection of power system is the main 
practice in class experiments and substation practice. 
But the experiment equipment is limited, only some 
simple illustrative experiment can be done, and it can-
not meet the demand of practice teaching. The prac-
tice is to visit the substation. But business concerns 
for safety do not allow students to put into operation 
and learning a variety of equipment. So the effect of 
practice teaching is only that students have some per-
ceptual knowledge of the protection device, and the 
quality of practice teaching is difficult to be ensured.

3 ADvANTAgES OF FlASH COURSEWARE 
TEACHINg

Flash is developed by Macromedia company for ani-
mation creation and application as a creative software, 
and it is a very good vector animation software. It is 
the core of the flow control technology and vector tech-
nology with animated short and pithy, easy to spread. 
Flash technology is one of the advantages of teaching 
among much information technology, which has been 
favored in College teaching. (Niu Yong et al. 2006)

Application of Flash animation will show relay 
devices and relay protection action process of action 
principle vividly. These Flash animation are shown 
to the students through the projector in the class-
room, and they stimulate students’ eyes, ears, and 
brain through the sound video. The equipment using 
method that requires a great deal of language to be 
described is getting simple and easy to understand so 
that the students can understand. This will reduce the 
students’ burden and improve teaching effect while 
simultaneously improving student interest in learning.

In addition, the relay protection Flash courseware 
can get rid of the limitations of traditional teaching, 
show the teaching information about the sound, the 
image, and the text flexibly, interact with the viewer 

to stimulate students’ awareness of curiosity, and cre-
ate and enhance their understanding of knowledge 
(Yang Hui. 2001). When pressing the function but-
ton, the corresponding element function and principle 
can be elaborated in relay protection devices. When 
you press the button of normal operation or fault, 
animations are conducted. Simultaneously, Flash ani-
mation can be played through the reset button repeat-
edly to solve the problem without understanding in 
the classroom. In addition, Flash swf files are gen-
erated by Flash animation for relay protection with 
a small footprint, so it requires smaller space and a 
lower requirement for computer playback, and it can 
be embedded in web pages to publish communication 
on the Internet. It can maximize the value of the ani-
mation to play courseware, and it is conducive to the 
sharing of resources.

4 ANIMATION pRODUCTION AND RUNNINg 
EFFECT

This course is mainly produced through various 
relays and protection principles animation by using 
Flash. It includes more than 30 animations, such as 
a solenoid coil current relay, attracting armature cur-
rent relay, turn the tongue-in-current relay, polarized 
relay, gas relays, differential relays, inductive current 
relay, three-stage over-current protection, directional 
current protection, zero-sequence current protection, 
differential protection, phase differential high-fre-
quency protection, automatic reclosing principle, 
transformer over-current protection, and so on. Here 
are a few typical animations.

4.1 Current relay

Flash animation current relay interface is shown in 
Fig. 1, which describes the main components and 
operation process of the current relay, including the 
operation process of increasing current, forming mag-
netic flux, generating action, and reducing the current.

Figure 1. Current relay animated interface.
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4.2 Differential relay

Differential relay is one of the main components of the 
transformer differential protection, whose animation 
interface is shown in Fig. 2. This animation shows the 
various components of the differential relay and various 
magnetic flux variations when the line is normal oper-
ation and short-circuit state of BCH-2 differential relay.

Figure 2. Differential relay animated interface.

4.3 Three-phase current protection

Three-phase current protection is one of the important 
parts of the power System Relay protection course, 
which is animated and shown in Fig. 3. The anima-
tion shows the action situation of protection device 
for three section current protection devices in the nor-
mal operation and when a fault occurs at any point of 
the line. When d1 point in line happens in the short 
circuit, all of the phase current I protection, current 
II protection, and current III protection are starting, 
but eventually QF will off by the current I protection 
movements. Then, it cuts off the fault line. Finally the 
protection device is returned. When short circuit hap-
pens in a d2 point in line, both of the phase current 
II protection and current III protection are starting, 
but eventually QF will off by the current II protection 
movement. Then, it will cut off the fault line. Finally, 
the protection device is returned. When short circuit 
happens in d3 point in line, only current III protection 
starts and acts. Then, QF is disconnected, cutting off 
the fault line. Finally, the protection device is returned.

Figure 3. Three-sect overcurrent protection animation 
interface.

4.4 Directional over-current protection

Directional over-current protection is set for the ring 
network or the more power supply network. Its anima-
tion interface is shown in Fig. 4. This animation shows 
the action situation of the protection device when line 
is in the normal operation, external fault, or internal 
fault. When line is in the external fault, the current can 
increase. Then, the current relay KA acts, but power 
direction relay KW judges in the opposite direction, 
so it does not act. Finally, the protective device does 
not work. When line is in the  internal fault, the cur-
rent can increase. Then, the current relay KA acts, and 
power direction relay KW judges the positive direction. 
Finally the protective device works and disconnects QF, 
and it cuts off the fault. The protection device returns.

Figure 4. Directional over-current protection animation 
interface.

4.5 Automatic reclosing

Automatic reclosing is one of the important automatic 
devices in the relay protection devices. Its animation 
interface is shown in Fig. 5. This animation shows 
internal components of automatic reclosing device 
and the action process-related components in normal 
operation, failure, instantaneous failure, permanent 
fault, manual trip, and manual closing.

Figure 5. Automatic reclosing animated interface.
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4.6 High-frequency locking direction protection

High-frequency locking direction is one of the main 
forms of high-frequency protection. Its animation 
interface is shown in Fig. 6. This animation shows the 
movement of the high-frequency locking direction 
of the protection device about the normal operation, 
the external failure, and the  internal fault. When a 
fault occurs outside the protection region, one side of 
the short-circuit power is negative. At this moment, 
power direction relay KpD does not act, so the trans-
mitter does not stop signal transition. Both sides of 
the receiver received the high-frequency signal, so the 
protection device locks; QF cannot trip. When a fault 
occurs in the protection region, both sides of the KpD 
withstand the positive direction short-circuit power 
and start, so the transmitter stops signal transition. 
Simultaneously, the latching relay starts and sends 
out a trip pulse. Then, it cuts both sides of the QF 
and removes the fault. At last, the protection device 
returns.

Figure 6. High-frequency locking direction pro-
tection animated interface.

5 CONClUDINg REMARKS

The main essence of the relay protection of the 
animation process is that the performance of the 
whole action enables students to learn how the relay 

protection devices can operate. power system protec-
tion is a course with a highly practical requirement. It 
plays a decisive role for students’ future employment 
and development regardless of whether they have 
superior ability to practice. A set of relay protection 
courseware is produced by using Flash animation, 
which sets text, graphics, images, animations, video, 
and audio into one. The teaching practical application 
shows that the courseware can stimulate student inter-
est in learning this course, which enables diversifica-
tion of teaching methods, visualization of teaching 
content, and practice of teaching process. The course-
ware can simulate principle and the equipment move-
ment process of the relay protection; simultaneously, 
it is easy to solve the teaching key and difficult, and 
it can enhance the students’ practical and innovative 
ability. So it can greatly enhance teaching effective-
ness. In addition, the electric power system protection 
Flash animations can be embedded on an excellent 
course free sharing platform to be applied in other 
colleges.
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ABSTRACT: Currently, China has entered the popular stage of higher education. In order to cultivate more 
qualified vocations who can adapt to the socioeconomic development, the modern vocational education system 
is in the process of progress. Recently, the curriculum integration system of secondary and higher vocational 
education is in the start-up phase. This article analyzes the existing problems of the secondary vocational and 
undergraduate education for the automobile service engineering major, introduces the training system of voca-
tional ability and the main content of proposed curriculum system, and puts forward the “3+4” teaching model 
of secondary vocational, undergraduate education to integrate their teaching effectively.

KEYWORDS: Secondary vocational education; Undergraduate education; Integration; Automotive service 
engineering.

1 InTRODUCTIOn

Since entering the 21st century, the vocational 
 education has developed rapidly in China. The 
 education conditions of vocational schools increase 
 significantly. The combination of manufacturing and 
teaching, the cooperation of school and enterprise 
are strengthened while the government support sys-
tem is improved. The function of vocational educa-
tion in the transformation of economic development 
way and the supporting of an industrial structure are 
more important than ever, which helps improve the 
people’s livelihood and promotes the socioeconomic 
development.

Currently, the modern vocational education system 
has entered the stage of implementation. Vocational 
education rules and regulations are in construction, 
and the vocational education levels and specialty 
structure are continuously improved. The second-
ary and higher vocational education (including 
applied undergraduate education) are developed as 
a whole[1]. However, as the key link and the impor-
tant foundation of the modern vocational education 
system, the different stages and levels of education 
have failed to integrate effectively. The concept of 
systematic training is still not formed. Most stu-
dents of vocational schools cannot continue their 
further-education. Inconsistent problems still exist 
in the aspects of major setting, curriculum system, 
and teaching evaluation between the secondary and 

applied undergraduate education, which has become 
the primary factor restricting the construction of the 
modern and the prominent impediment to developing 
modern vocational education [2]. It must be settled as 
soon as possible.

There exist two main problems in the integration 
of secondary and undergraduate teaching. One is that 
the secondary vocational education pays more atten-
tion to a student’s vocational ability training, which 
leads to students being weak in mastering subject 
knowledge and vocational theory. So their occupa-
tion development potential is restricted. The second is 
that the undergraduate education pays more attention 
to theoretical teaching, but less to vocational ability 
training. Since China has entered the popularization 
stage of higher education, the vocational ability of 
many undergraduate students cannot meet the job 
requirements after graduation.

In order to cultivate more vocational talents to 
adapt to the social development, it is an effective way 
to integrate the secondary vocational and undergrad-
uate education. Their training objectives should be 
clarified individually, while the student’s growth law 
of vocational ability should be followed. The voca-
tional ability-oriented hierarchical training system of 
vocational ability needs to be designed. This article 
takes the major of automobile service engineering as 
the example to investigate the curriculum integration 
system of secondary-vocational/ applied undergradu-
ate education.
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2 ESTABLISH A HIERARCHICAL VOCATIOnAL 
ABILITY TRAInInG SYSTEM

2.1 Definite the training objectives of secondary 
vocational and undergraduate education

The secondary vocational education and the applied 
undergraduate education have the same attribute but 
belong to different levels of education. The objectives 
should be definite for the different levels of education. 
The secondary vocational education is intended to train 
skilled workers and service personnel for the production 
line and service occupation. The training goal of applied 
undergraduate education is to cultivate senior special-
ized talents for production,  management, and service. 
So the personnel training specification is neither the pure 
researchers nor the skilled operators and technicians, but 
mainly the talents of technology application [3, 4].

For the automobile service engineering major, the 
curriculum integration system of the secondary voca-
tional and undergraduate education should follow the 
student’s growth law of vocational skill from simple to 
complex, and from intuition to abstract. The secondary 
vocational education student should mainly cultivate 
the automobile mechanics who have the basic knowl-
edge of automobile application and maintenance while 
having a strong practical ability. After graduation, they 
mainly work on the jobs of automobile maintenance, 

diagnosis, repair, and service. The applied-type under-
graduate education is intended to train the vocational 
specialists who have a solid theoretical foundation, 
master the modern information technology and man-
agement knowledge, and are familiar with relevant 
laws and regulations on automobile service. They will 
be the applied-type talents who have the basic ability 
of automobile service engineering. After graduation, 
students work on the automobile service areas of tech-
nology, marketing, finance, insurance, and so on [5,6].

2.2 Establish a hierarchical vocational ability 
training system of automobile service

Establishing hierarchical vocational ability training 
system of automobile service is the foundation of 
building the curriculum integration system of sec-
ondary vocational and undergraduate education. If 
the vocational ability training objectives are classified 
according to different cultivation levels, the hierarchi-
cal vocational ability training system of automobile 
service for the secondary vocational and undergradu-
ate education is formed, as shown in Figure 1.

It can be seen that the secondary vocational edu-
cation mainly cultivates students in the following 
vocational abilities: (1) Master the automobile main-
tenance skills of primary maintenance and repair. 

Secondary 
Vocation

Under-
graduate

Car Maintenance Ability

Car Dismounting Ability

Car Repair Ability

Car Detection Ability

Car Major Repair Ability

Production Management 
Ability

Technology Innovation 
Ability

Maintenance Level 1

Maintenance Level 2

Tool Operation

Part Measurement
and Drawing

Common Fault Diagnosis

Assembly Repair

Equipment Operation

Vehicle Performance 
Analysis

Repair Process Planning

Complex Fault Diagnosis 

Repair Quality 
Acceptance 

Organization and 
Coordination

Equipment and Craft 
Reform

Scientific Experiment
 and Research

Theory 
Curri-
culum 

System

Practice 
Curri-
culum 

System

Education 
Level

Cultivation 
Objective

Curriculum 
System

 

Figure 1. Hierarchical vocational ability training system of automobile service engineering. 
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(2) Master the usage of auto maintenance tools, disas-
semble and assemble various auto parts and assembly, 
and make the right drawing of complex auto parts. 
(3) Grasp the common automobile repair skills, can 
diagnose and eliminate the common auto faults.

In the undergraduate education stage, the following 
vocational abilities should be promoted. (1) Master 
the skills of automobile performance test, including 
the usage of test equipment and the analysis of vehicle 
performance. (2) Have the ability of automobile major 
repair. Students can diagnose and repair complex 
faults and can inspect the repair quality. (3) Develop 
the students’ ability of workshop management. They 
can plan the automobile repair process and organize 
the repair work. (4) Have the capability of technology 
reform and innovation. Students can put forward the 
advice of equipment technology improvement, partic-
ipate in the introduction, promotion, and using of new 
equipment, technology, and craft.

3 DESIGn THE VOCATIOnAL ABILITY-
CEnTERED CURRICULUM InTEGRATIOn 
SYSTEM

Design the vocational ability-centered curriculum and 
teaching content to construct the theory curriculum 
system with “three levels and three modules” and then 
construct the “3+4” practical teaching system to meet 
the requirement of vocational ability, we should form 
the automobile service vocational ability-oriented 
curriculum integration system of secondary voca-
tional and undergraduate education.  

3.1 Construct the theory curriculum system of 
three levels and three modules

Three levels refer to dividing the whole teaching pro-
gram into three phases, including secondary vocation 
education, integration education, and undergraduate 
education. Three modules refer to public courses, 
vocational foundation courses, and vocational ability 
courses, respectively, as shown in Figure 2.

The public basic courses are grouped into three 
modules. Module 1 of secondary vocational education 
mainly includes the courses of Civilization, Chinese, 
Math, PE, Computer application, and so on. Module 
2 includes the integration courses such as English, 
Math, Physics, and Chemistry in the transition stage. 
The module is set for strengthening the student’s disci-
pline foundation. Module 3 refers to the undergraduate 
public foundation courses, including College English, 
Engineering mathematics, Physics, and Politics.

Module 1 of Vocational foundation courses 
refers to the vocational courses of secondary voca-
tional education, and it mainly includes Mechanical 
Drawing, Mechanical Basics, to cultivate students’ 
ability of reading mechanical drawing. Module 2 
is also set for promoting undergraduate students’ 
mechanical design basics, including Engineering 
Graphics, Mechanical Design Basics, and Hydraulic 
Transmission. Module 3 is set to strengthen students’ 
mechanical and electronic foundation, including 
Electronics, Engineering Mechanics, Manufacturing 
Process, Engineering Materials and Heat treat-
ment Precision Design and standardization, Testing 
Technology, and Signal Processing.

Secondary 
Vocational
Education

Undergrad
uate 

Education

Public Courses

Module 1

Transition 
Education

Vocational 
Foundation 

Courses

Vocational 
Ability
Courses

Module 2

Module 3

Module 1

Module 2

Module 3

Module 1

Module 2

Module 3

Figure 2. Theory curriculum integration system of secondary vocational and undergraduate education.
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Module 1 of vocational ability courses is mainly 
about the automobile application and mainte-
nance courses, including Engine Structure and 
Maintenance, Chassis Structure and Maintenance, 
Car Electrical Equipment and Maintenance, 
Automotive Single-chip Computer (SCM) and Local 
Area network (LAn), Automobile Fault Diagnosis 
Technology, Auto Detection Technology, and Vehicle 
Body Repair Technology. Module 2 is the senior cur-
riculum of automobile structure and maintenance, 
mainly including Automobile Structure, Automobile 
Electrical and Electronic Technology, Automobile 
Detection and Diagnosis Technology, Automobile 
Repair Engineering, and so on. Module 3 is the 
automobile service module, including automobile 
Manufacturing Technology, Engine Principles, 
Vehicle Dynamics, Automobile Service Enterprise 
Design and Management, Automotive Marketing, 
Car Insurance and Claims, the Used Automobile 
Evaluation, and Automobile Advanced Technology.

3.2 Construct the “3+4” practical teaching system

In the practical teaching system, 3 means three basic 
practical skill modules in secondary vocational educa-
tion, including information technology basics, metal 
working, and primary automobile maintenance and 
repair. The information technology practice module 
cultivates in students the common application ability 
of computer and software. The metal working practice 
module makes students familiar with common hot and 
cold manufacturing processes. The car maintenance and 
repair module enables to make students master the main 
content stipulated by national vocational ability assess-
ment exam (nVAAE) committee, including four parts 
of maintenance, repair, diagnosis, and measurement. 

“4” refers to four skill modules for undergraduate 
students. They are information technology training 
module, mechanical foundation training module, 
senior automotive repair training module, and grad-
uation project practice module, respectively. The 
information technology module instils in students 
the skill of applying computer program language for 
further specialty studies. The mechanical foundation 
module trains students to master the working princi-
ples and design methods of mechanical parts through 
a curriculum project design. The senior car repair 
training module enables students to master the con-
tent national senior occupational assessment, includ-
ing four parts of diagnosis, repair, related skills, and 
training guidance. The graduation project design 
module is focused mainly on automobile typical 
malfunction analysis, maintenance process design, 
testing equipment development, auto parts design, 
auto maintenance enterprise management, car sales, 
finance, insurance, and so on to cultivate students’ 
comprehensive application ability of knowledge.

4 APPLY THE “3+4” InTEGRATIOn 
TEACHInG MODULE

The “3+4” integration teaching module is an effective 
way for theory and practical teaching of secondary 
vocational and undergraduate education. In this sec-
tion, “3” means three years of secondary vocational 
education. The main task is to teach the basic theory 
knowledge and practical skills. Compared with con-
ventional secondary vocational education, it needs 
to add some important courses of English, Math, 
and Chemistry for further education. “4” means four 
years of undergraduate education. The main task of 
this stage is to teach advanced theory knowledge and 
practical skills. Due to the reason that students have 
studied some courses in secondary vocational school, 
the teaching hours can be reduced. Students still need 
to add the teaching hours of senior repair practice to 
meet the requirement of nVAAE.

5 COnCLUSIOnS

Integrating the teaching resources of secondary voca-
tional and undergraduate education is helpful for cul-
tivating high-skilled talents. Both level schools can 
find their position in the integration education if they 
communicate frequently and deeply. The high-skilled 
talents that satisfied the automobile service require-
ment can be cultivated if the hierarchical integration 
teaching system of secondary vocational and under-
graduate education is  constructed and applied.
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advertisement on the basis of WebGis 
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AbsTRAcT: This thesis is the three-dimensional planning study to the urban outdoor advertisement 
on the basis of the Website Geographic Information system. The key point of the planning is to solve the 
three-dimensional display and distribution of the urban outdoor advertisement point, connection among adver-
tisement points, establishment of primary and secondary positions, nature and characters, macroscopic problems 
in technology and human activities, and system problems for outdoor advertisements. It also defines factors such 
as art, technology, and economy from the microscopic view. For the target of creating the urban quality and good 
urban space, it is a right hand for the management and transaction of outdoor advertisements, and it will finally 
help the three parties, the advertiser, advertising agency, and advertising management department, gain profits.

KeyWoRds: WebGis system, outdoor Advertisement, Three-dimensional Planning.

As a symbol of the environment and prosperity of the 
whole city, outdoor advertisement attracts the fervent 
attention of advertisers with low advertising costs and 
high products promotion efficiency.

1 bAcKGRound FoR THe THRee-
dImensIonAl And sTeReoscoPIc 
PlAnnInG oF uRbAn ouTdooR 
AdveRTIsemenT

under the premise of confirming to the urban strate-
gic positioning, for standardizing the set of the out-
door advertisements, people should make use of the 
urban space resources reasonably, beautify the visual 
environment, coordinate the relationship between 
the advertisement and environment, improve the 
urban image and value of the outdoor advertisement, 
and promote the economic development (as shown 
in Figure 1. designing Framework for the outdoor 
Advertisement Planning). specifically speaking, 
it means that under the premises of satisfying basic 
requirements of various urban functions and require-
ments of scenery aesthetics, people should adopt 
advanced designing concepts, forms, processes, mate-
rials, and technologies to conduct a unified allocation 
plan and personal setting to outdoor advertisements, 
shops’ signboards and sceneries; make them harmo-
nious and unified with the surrounding environment; 
and fully reflect the urban characteristics and cultures. 
In this way, advanced and efficient digital manage-
ment platform becomes effective and urgent.

Figure 1. designing framework for the outdoor  advertisement 
planning.

The three-dimensional and stereoscopic planning 
to urban outdoor advertisements can be relied on 
in three-dimensional and stereoscopic cities, based 
on Web GIs (Geographical Information system 
based on website) and vR (virtual Reality), applied 
with network topological method and database 
management system (dbms) technology to make 
mathematical modeling to the coordinate storage, 
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positioning, searching, and attributing information 
of the urban entity; adopted 3d panoramic imaging 
technology, graphics engine model technology, and 
sm real-time interactive technology to implement 
a dynamic planning platform of electronic map for 
outdoor advertisement with the expression method 
of three-dimensional diorama following the path of 
the  advertisement releasing contents and positions. 
The times and urban backgrounds are very clear. Web 
GIs is the product of Internet technology applying to 
the development of GIs (Geographical system). GIs 
can be extended through the functions of WWW and 
become a tool actually used for the public. From any 
node of WWW, Internet users can browse the spatial 
data in the Web GIs station to make the thematic map, 
conduct various spatial researches and analysis and, 
thus, make GIs enter into thousands of households.

2 THRee models oF THRee-dImensIonAl 
sTeReoscoPIc PlAnnInG

The three-dimensional and stereoscopic planning 
of the urban outdoor advertisement includes the 
two-dimensional outdoor advertisement model, 
three-dimensional outdoor advertisement model, and 
Web GIs model.
1   basic Functions of the Two-dimensional outdoor 

Advertisement model
1 Figure Pulling Function: figures can be pulled 

out according to the sheet designation of 1: 
500, 1: 100 and 1: 2000 in this region. This 
function can also find the corresponding loca-
tion on the local background figure by the fast 
research of geographical names and draw a box 
on the figure with the mouse and pull out the 
outdoor advertisement figure within the box 
scope.

2 Task management Function: In the task, 
this function allows people to conduct ran-
dom operations (such as compiling rules and 
designing drawing) to the figure according to 
different requirements and store them without 
influencing the data in the database; it can also 
invoke previous tasks to complete the business 
required.

3 display Functions: display and hide the operat-
ing targets and display and hide the geographi-
cal background targets.

4 Query, search and Report Functions: In GIs 
system, people can query the targets according 
to custom conditions and generate reports.

5 data updating and maintaining and Aided 
designing Functions: With this function, peo-
ple can complete the inputting and editing of 
figures and attribute data and designing of out-
door advertisement figures.

2   Functions of the Three-dimensional outdoor 
Advertisement model
1 Founding and editing of the Three-dimensional 

outdoor Advertisement. It is convenient to 
complete the inputting (scanning and digital-
izing) and modifying of the outdoor adver-
tisement drawing; to input various outdoor 
advertisement and equipment information; to 
intuitively express and display correspond-
ing types of geographical data with dot, line, 
zone, color, and map symbols confirming to 
standard specifications and generate, manage, 
and display various hierarchical maps, vertical 
and horizontal profiles, and three-dimensional 
stereogram that users need and automatically 
mark and zoom the generated figures. People 
can also hierarchically organize, manage, and 
query various information.

2 The information query and space analysis of 
the outdoor advertisement include three meth-
ods of clicking query, drop-down box query, 
and attribute query. As long as users click the 
dot or section of the outdoor advertisement 
that they need to query in the map, all kinds 
of the attributes of the dot or section of the 
outdoor advertisement will be displayed such 
as the content, size, effect, and attachments. 
The figure positioning mainly includes three 
manners such as sheet positioning, coordinate 
positioning, and street name positioning. It can 
timely and accurately display the positions of 
various outdoor advertisements in the map. As 
long as the users input the sheet designation 
for positioning, Xy coordinates, street name, 
and the outdoor advertisement to be posi-
tioned, the system can quickly display corre-
sponding views.

3 statistic Analysis: The system can make anal-
ysis and statistics of all kinds of information 
and provide the decision support for adminis-
trative departments. It can automatically gener-
ate, display, and output documents, forms, and 
thematic maps.

4 Three-dimensional navigating of the outdoor 
Advertisement. It can fly and navigate along 
with the arrangement direction of the outdoor 
advertisement.

3   Web GIs model
1 It can release the figure data and its attribute 

data for the two-dimensional and three-dimen-
sional outdoor advertisements mentioned ear-
lier on the website.

2 With browser/ server structures, people can 
adopt Ie or other browsers to browse the 
two-dimensional and three-dimensional out-
door advertisements and the landscape scenery 
along the way.
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3 It can realize the inline interactions such as 
zooming in and out, translation and rotation.

4 It can realize the online searching of figure and 
attribute information.

5 It can realize the online navigating query, 
analysis and maintenance functions. With the 
Web server, people can release the informa-
tion of the outdoor advertisement here, intro-
duce the virtual reality technology into the 
planning field of urban outdoor advertisement 
,and fully apply characters of the digital three- 
dimensional city, such as flexible man-machine 
interaction, real construction space feeling, 
large-area three-dimensional terrain simula-
tion, building elevation of the outdoor adver-
tisement, and fixed-point effects simulation 
and other characters, which will surely present 
a new appearance to the planning of the urban 
outdoor advertisement.

3 THRee-dImensIonAl PlAnnInG 
GoAls oF THe uRbAn ouTdooR 
AdveRTIsemenT

The object scope for the three-dimensional planning 
of the outdoor advertisement includes independent 
outdoor advertising equipment such as console mode 
advertisement, anti-aircraft gun advertisement, and 
urban furniture and attached advertisements such 
as roof advertisement, façade advertisement, and 
shop signboards. The three-dimensional  planning 
of the outdoor advertisement is based on Web GIs 
technology. In the virtual 3d cities, various out-
door advertisements attached to the main construc-
tions at the road sides are inlaid into the planning 
schemes and illustrated. The specific planning goals 
should include clearing the specified indicators 
for the  outdoor advertisements, which mean that in 
the  planning, designing, and setting of the outdoor 
advertisements, people should strictly follow the con-
trolling elements, including four indicators such as 
the position, area, interval, and density.

The instructive indicators to establish the outdoor 
advertisements refer to the controlling elements, 
including four indicators: color, material, lighting, and 
model, which should be adopted during the planning, 
designing, and setting of the outdoor advertisements. 
1   balancing People’s Requirements: It provides 

people with a comfortable environment; historic 
preservation comes along with the city; protects 
and strengthens traditional customs in the city; 
protects the valuable historic elements in the city 
and carry forward.

2   Integrating and synthesizing Functions: It provides 
convenient integrating and synthesizing functions 
for office, shopping, service, living, and cultural 

entertainment; pays attention to cultural traditions 
and modernization and reflects the cultural tradi-
tions of cities; makes urban cultural traditions more 
colorful by adding new art forms;  improves the 
relationship between human and nature; and organ-
ically integrates the elements of human and nature.

3   Reflecting Artistic values: Advertising forms or 
environmental artistic forms reflect the character-
istics of times and are suitable for urban functions; 
they create the overall beauty of the city. The over-
all concept is the basis for beauty appreciation. 
There is no individual beauty and only the overall 
beauty is the true beauty. dots can be integrated to 
form the overall concept of cities.

4 Key TecHnoloGy FoR  
THRee-dImensIonAl PlAnnInG, 
eXAmInATIon, And APPRovAl oF 
ouTdooR AdveRTIsemenT

The network frame of the planning, examination, 
and approval system for outdoor advertisements is 
show in figure 2. The system entirety is deployed 
at the Government Administration extranet. All 
two-dimensional and three-dimensional geographical 
information involved in the system can be called for 
the basic data in the system through the API interface 
in the public service platform; while the planning 
data of the outdoor advertisement is deployed inside 
of the Administration department of Afforestation 
and city Appearance and it is managed and main-
tained by the Information center of Afforestation and 
city Appearance.

Figure 2. network structure figure of the planning, 
 examination, approval, and management system.
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Targeting at the requirements for the planning 
and management of the outdoor advertisement, the 
system has realized the data superimposed analysis 
of the outdoor advertisement, and it has queried the 
planning of the advertisement post-attribute and the 
three-dimensional landscape review for the planning 
of the outdoor advertisement.

5 summARy

With the economic development, building a harmo-
nious and ecological city has become the primary 
goal and important task for every urban management 
department. The construction of the harmonious and 
ecological city cannot leave the excellent shaping 
of the urban landscape. As an important carrier of 
the urban landscape, the outdoor advertisement and 
 constructions in the urban commercial zones are inter-
crossed and combined in different times and spaces. 
Three-dimensional planning study of the urban outdoor 

advertisement on the basis of WebGis is aimed at creat-
ing the urban quality and good urban space. It carries 
out landscape planning to the outdoor advertisement 
in the urban commercial zone. It is the important way 
to purify the urban landscape, improve the urban influ-
ence, enlarge the urban expression, and mold the city’s 
unique charms, and it is the inevitable requirement to 
the building of the harmonious and ecological city.
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AbStRAct: With the development of information network technology, the digital media technology has 
been widely applied to social aspects, which makes an impact on the teaching contents, methods, measures, and 
processes of the modern graphic design. Not satisfied with previous teaching of knowledge and skills, graphic 
design education should pay more attention to the thinking manner and process, and it should lead students to 
establish new thinking habits. this thesis reflects and states the meaning of the reform to the educational model 
of the modern graphic design in the environment of information network technology. During the changing and 
reforming period for the graphic design education, people obtain thoughts and enlightenment and thus set up 
new models for the teaching of graphic design.
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As one of the information technologies with the fast-
est development speed, computer network technology 
nowadays has become the necessary measure for all 
industries to obtain information because of its fea-
tures of high speed and great capacity. the term “New 
Media” is used to describe various digital media that 
appear in recent years, including social network, games, 
mobile equipment, and other media communication 
channels in digital forms. the continuous  development 
and advances of new media are the requirements of 
the era; however, chinese higher education institutions 
still take graph, design, advertisement, and television 
as the principal axis of the graphic design education 
currently and they still follow traditional thinking ways 
for teaching. Faced with the impact of these new tech-
nologies, how should we reform the teaching contents, 
methods, and measures of the modern graphic design 
to promote its own development?

1 DEvELopMENt AND AppLIcAtIoN oF 
MoDERN DIGItAL MEDIA tEcHNoLoGy

the information network technology with high devel-
opment speed is changing our lives and impacting 
our sense organs. Information spread by new media 
brings great changes to people’s lives, and the infor-
mation network technology has made a great influ-
ence to the process of human civilization in the new 
century.

1      It is the fourth media with the interactive commu-
nication information by visual and auditory senses. 
Digital media technology is the fourth media that 
appears after the paper media (newspaper, book 
and magazine), broadcast, and television and it is 
a new stage for graphic design. the appearance of 
digital media brings people into a gorgeous virtual 
world. pictures, music, animation, and many other 
forms assist in displaying the information content, 
which makes the picture beautiful and straightfor-
ward with combinations of picture and word, voice 
and affection, and it is more pleasant and human-
ized; simultaneously, new messages and frontier 
information are updated quickly that no matter 
from the aspects of leisure and entertainment or 
obtaining information, they can well satisfy the 
needs of users.

2   the digital media technology is developing and 
enlarging with the assistance of science and tech-
nology. traditional items are also reviving with 
the “shell of science and technology.” the audio-
visual technology, digital technology, and network 
technology brought by the digital media technol-
ogy maximally satisfy the requirements of peo-
ple’s sense organs. the digital media technology 
is profited from the crossing functions of multi-
ple subjects such as computer, network, and soft-
ware, and the audio-visual effect is combined with 
traditional arts; for example, graph, sculpture, 
music, dance, drama, and film, which are the deep 
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integration of classic arts and contemporary digi-
tal technology. take the digital media technology 
for example; digital films are developing quickly, 
and in films, the audiovisual effects and momen-
tum of large-scale scenes will be greatly weakened 
without the application of cG special effects. the 
famous director, cameron, once said that, “we will 
enter the new era of filmdom by adopting 3D tech-
nology to make films, and people will enjoy scenes 
with special effects unreachable by any technolo-
gies before the digital time.”

3   Development of the digital media in the new era 
and requirements of the new era for the graphic 
design: changes of medium bring the appearance 
of many new media forms. In recent years, “digital 
paper” is first seen in Japan. It can transfer every 
advertising board, signpost, or hanging movable 
advertisement into digital screens and provide 
diversified materials and marketing functions close 
to websites. Words and audiovisual messages can 
contact consumers crossing regions, even includ-
ing those places that previous traditional graphic 
designs cannot reach. All of these show that our 
graphic design space is changing from monome-
dia to multimedia and from two-dimensional plane 
extending to three-dimensional spaces. therefore, 
not satisfied with previous teaching of knowledge 
and skills, graphic design education should be bet-
ter combined with the network era, lead students 
to focus the design basis, and establish the observ-
ing method and thinking habits of the new media.

2 pRobLEMS EXIStING IN MoDERN 
GRApHIc DESIGN EDucAtIoN

In nowadays, the market competition is fierce, and the 
improvement of the graphic design level is taken as 
the measure to promote the market competitiveness no 
matter whether in the domestic sphere or in the world. 
the functions of graphic design are  continuously 
enlarging from newspapers to magazines,  television 
to network, brand to packaging, and advertisement 
to image design. the influence of graphic design has 
involved various aspects and industries in social life, 
which accelerates the competitiveness of graphic 
design industry.

the problems that existed in contemporary college 
education of graphic design are as follows: 1. the 
positioning of graphic design subject and major is 
not clear. 2. the education system of graphic design 
is not complete. 3. there is reforming limit of the 
graphic design education faced with trends of times. 
4. the aim for design education is to improve the stu-
dents’ abilities of creative thinking. 5. the education 
of graphic design lacks the cultivation of the opera-
tional capacity for actual design. 6. chinese education 

reform of graphic design will be developed by dif-
ferent levels from popularization to specialization. 
the stuffy model of the education contents and struc-
tures should be changed, and great reform should be 
made according to the society and market to bring the 
change of new technologies, thoughts and designing 
ideology. the quality-oriented education reform for 
the new type of graphic design is of great urgency.

3 EXpLoRAtIoN oF EDucAtIoN 
REFoRM to GRApHIc DESIGN uNDER 
INFoRMAtIoN NEtWoRK tEcHNoLoGy

paul Devautour of École Nationale Supérieure d’Art 
de bourges in France indicates that “all art fields have 
been influenced by network and we can say that com-
puters change our traditional arts. We are more used to 
making previous arts with new tools and new things 
will appear after only a little change.” For adapting to 
the rapid development of digital media industries, the 
system of college graphic education should organically 
integrate their respective educational resources and 
actively explore the interdisciplinary teaching though 
the complementation of advantages and characteristics 
to promote the interdisciplinary talents cultivation of 
the digital media. “take capacity cultivation as the 
purpose and employment as the orientation and fol-
low the path of university-industry cooperation devel-
opment” is the thought and position for reform of the 
disciplinary talents cultivation model of digital media.

1      conclude Education Subjects and Establish New 
Systems
In educational concept, the field of digital media 
should be perfectly combined with computer 
 technology and graphic design to cultivate inter-
disciplinary talents that meet the requirements of 
social development and cultivate a great number 
of practical and internationalized technical tal-
ents on digital media design in different levels; 
demand-oriented and open-ended school running 
should be taken as the guiding ideology and fear-
less exploration and practice should be carried 
to the school-running mechanism and teaching 
model. basic courses of graphic design should be 
studied to cultivate the student’s humanistic qual-
ity and motivate creative vitality. Great importance 
should be attached to the basic research to the 
design, and an attempt should be made to combine 
chinese culture with international modern design.

2   changing ideas is the premise of implementing the 
creative education.
the most important educational problem in 
graphic design is to establish students’ concepts 
of modern graphic design. In the two-dimensional 
or three- dimensional spaces during the practical 
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process of design, designers should spread their 
limitless imaginations and achieve the aim of 
accurately conveying and communicating mes-
sages. the practical experiences of teaching tell us 
that students with a stronger art modeling ability 
have richer imagination. As a result, the  college 
system for graphic education should take the 
implementation of creative education as the prem-
ise and change students’ designing concepts and 
habits of information technology application.

3   Add Soul Elements to traditional Industries
the teaching contents of graphic design should 
be rich and colorful. the types and forms should 
closely follow the pace of information network 
technology, reflect the characteristics of infor-
mation network technology, and help and lead 
 students to find the accurate breakthrough point of 
design. the right leading and cultivation of teach-
ers can add soul elements to traditional industries, 
break stiff thinking ideas, motivate students’ cre-
ative passions, develop students’ perceptions to a 
new phenomenon and new things, and, thus, help 
students create good works.

4   the teaching of graphic design should face the 
globalization and seek for differentiation.
the challenge that the teaching of graphic design 
is facing in modern china is the network environ-
ment brought by the digital media. It should face 
globalization and seek differentiation. We need to 
improve the position of originality, which is the 
soul element, and realize the recreation of value 
with cultural originality. If the creative indus-
try can be combined with other industries, it can 
surely create the effect that 1 + 1 > 2. the teaching 
of graphic design should take talents cultivation 
of digital media as the core, highlight the inter-
disciplinary capacity cultivation of computer tech-
nology and art, and set the highly qualified and 
skilled interdisciplinary creative talents with the 
combination of computer technology and arts as 
the goal. the teaching should be closely connected 
with the requirements of social development and 

digital media industry. colleges should become 
the cultivation cradle of creative talents in the 
majors of digital media technology, digital art 
design, and animation and the foundation for col-
lege students’ innovative experiments and teaching 
practices.

4 coNcLuSIoN

chinese economy is entering into the new develop-
ing stage. We can say that “design” in the future is 
the important core competiveness for a country and 
the rise of innovative industry will surely drive the 
rapid development of the whole economy. Innovative 
thoughts must be adopted to re-imagine and recon-
sider the way of chinese graphic design to integrate 
into the world, face the needs of modern society, cre-
ate values, inherit cultures, and excite lives. Graphic 
design has been transferred from static expression to 
dynamic delivery, crossed from monomedia to mul-
timedia, extended from two-dimensional plane to 
three-dimensional space, and transformed from tradi-
tional printing and designing of products to spreading 
of virtual information and images. From this angle 
and requirement, a gap still exists in our graphic 
design nowadays. Making the graphic design educa-
tion keep pace with the change and development of 
the era is closely connected with the realization of the 
national policy and goal of an “innovation-oriented 
country.”
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ABSTRACT: Due to the application of computer technology and network communication technology, we 
make an accounting risk of the new changes. Open the main reason accounting risk formation is authorized to 
alter the way under network environment, separation of duties is not sufficient, under the network environment 
changes the way business records and the network environment, and business operation loopholes etc.. This 
article mainly introduces the main means using the computer fraud and the formation of the risk, and then is 
based on the analysis of the methods to control these risks and measures.
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1 INTRODuCTION

With the development of computer technology and 
network communication technology, the network 
accounting information system has become increas-
ingly popular; the application of computer network 
technology and the corresponding security technol-
ogy, which is based on electronic commerce, net-
work platform and remote management is gradually 
accepted by people, and developed quickly.

In the face of enterprise accounting, information 
network environment includes two parts: One is the 
external network environment of enterprise, and 
another is the internal enterprise network environ-
ment. The open Ding - network has brought a qual-
itative leap simultaneously to the management of the 
enterprise, and it also has brought the use of high-tech 
crime opportunities for high intelligent thoughts not 
healthy, especially a few large enterprises, finance, 
securities and other accounting personnel, obtain ill 
gotten gains using the network defects, caused a great 
loss to the state, the collective, or other enterprise. 
Therefore, how to effectively control the accounting 
risk under network environment has attracted more 
and more attention. Now, let us talk about a few view 
risks of accounting service under the network envi-
ronment and control measures.

2 mAIN mEANS uSINg ThE COmpuTER 
FRAuD AND ThE FORmATION OF RISK

Authorized the way change, increasing the possibility 
that the accounting personnel and relevant personnel 

fraud: In the traditional accounting system, mainly 
through the transaction authorization signature has 
administrative privileges to handle on the internal 
control. The traditional way, although the efficiency 
is low, but because of the book and signed and sealed 
procedures carefully, transfer process, and can play 
the role of mutual supervision, so it can effectively 
prevent the accountants cheating. In the network sys-
tem, transaction authorization is often embedded in 
the program with a password trigger procedure that is 
completed; the authorization process has the charac-
teristics of automation. In addition, under the network 
environment, authorization is often done in the design 
and implementation of network system; the licensing 
process is not obvious; and managers find it hard to 
control effect evaluation of authorization of transac-
tions, so that the possibility of accounting personnel 
and relevant personnel fraud increases.

under the network environment, the separation 
of duties is not sufficient, so that the internal con-
trol difficulty increases: The role of internal control 
is to urge enterprises to effectively achieve business 
objectives, provide reliable financial statements and 
information, and ensure that all procedures are in 
compliance with the relevant laws and regulations. 
The enterprise accounting department documenta-
tion, audit and management, and information sys-
tem development, maintenance, operation, and other 
activities should be separated from each other, but 
for small and medium-sized enterprises and some 
lack of manpower accounting department, to achieve 
full separation of duties, there are certain difficulties, 
resulting in the enterprise implementation of comput-
erized accounting, operations are mostly operated by 
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the same people completed, this will give the illegal 
operation has created opportunities, which brought to 
the enterprise operation risk.

Changes in business record mode of 3 under the 
network environment make the audit work harder: 
under the network environment, the manual ledger, 
journal does not exist; voucher data are stored on 
magnetic media; financial treatment process is auto-
matically completed in the computer; visible to the 
naked eye, audit clues are greatly reduced; and the 
accounts are checked to the past now convenient, this 
gave the auditing workers brought difficulty.

Network environment is the accounting informa-
tion and it is very difficult to avoid the illegal intru-
sion, the external control difficulty increases: The 
Internet is an open environment, whether it is IT or in 
a local area network, wide area network, network envi-
ronment with all information in theory is accessible, 
unless they are physically disconnected connection. 
Therefore, the accounting information system under 
network is very vulnerable to unauthorized access, 
even hackers and viruses. This attack may come from 
outside the system or may come from within the sys-
tem, and once that happens, it will cause huge loss.

This is the most common method in computer 
fraud. Fictitious business data; modify the business 
data; delete transaction data. Alternative input: This 
fraud is mainly due to the weakness of internal con-
trol as follows: one is the division of responsibilities 
that is not clear, incompatible duties without the 
proper division of labor; two is the contact control 
is not perfect; three is no strict operation permission 
control; and four is not complete control log. If this 
kind of control method is not perfect, it is because 
there is no fraud molecular evidence left of fraud and 
of doing as one pleases.

Stolen or tampered with commercial secret, illegal 
electronic funds transfer and data leak: Leak to the 
accounting data mainly refers to the system user or 
data storage staff to the enterprise accounting infor-
mation through the disk, tape, or CD to reveal the 
network media to rival; eavesdropping or tampering 
with the business secret is the system of illegal trans-
fer of user information, the use of abnormal means of 
obtaining enterprises’ important secrets act. Since the 
transmission route of data information in the trans-
mission process is random, it may thus means eaves-
dropping, wiretapping, physical induction password 
test, information theft, and counterfeiting identity 
fraud. The data in the output process, cheating can 
put the sensitive data hiding in the output report had 
the problem of.

modification programs: “Tamper” refers to the 
procedures for illegal changes to procedures, to 
achieve a certain purpose of fraud. This kind of fraud 
is mainly done by using the following internal con-
trol weaknesses: a) computer and user departments’ 

separation of duties is not appropriate; b) the devel-
opment of control system of strict; c) system mainte-
nance of strict control.

3 COuNTERmEASuRES TO STRENgThEN 
ThE ACCOuNTINg RISK mANAgEmENT

To carry out the outlook on life, values education 
should be given. under the market economy, strength-
ening the accounting personnel of the ideal and life 
outlook education are very necessary. Enterprise 
accounting work leadership should pay close atten-
tion to the accounting personnel, especially the con-
cept of dynamic, important position of staff behavior 
change and job status, patiently do ideological work 
to change the backward financial personnel, be timely 
for resolving the difficulties in life and work, so that 
each of the accounting staff maintains a good attitude. 
On the important position of accounting, personnel 
should strictly conduct periodic evaluation, continu-
ous rotation; timely will not be suitable for account-
ing personnel transferred from the accounting post. 
Two is to carry out the risk awareness education. 
To reverse the accounting, the department has been 
emphasizing accounting, light regulation of thought 
will prevent the accounting risks referring to an 
important position to catch up; the daily accounting 
business in the non-normal circumstances should be 
vigilant and careful investigation should be done to 
prevent the occurrence of accounting risk.

perfecting the accounting system is to strengthen 
the risk prevention, basic links to the accounting work. 
The enterprise internal accounting control according 
to the effective, comprehensive, timely, and effec-
tive principle, standardized business operation, solve 
the accounting system lags behind relatively caused 
the problem, enterprises should regularly revise and 
improve the accounting rules, a new accounting man-
agement approach promulgated, it is necessary to 
timely carry out investigations and studies, timely 
supplement and improvement to the the enterprise 
accounting system. Due to the strict implementa-
tion of the accounting system, the enterprise internal 
control is in the center, and it established a relatively 
perfect accounting system; the key is to implement 
the plan. For the illegal operation of the staff, regard-
less of whether they cause losses, they should be held 
responsible for serious losses.

To the extent possible, the existence of the busi-
ness risks included within the scope of accounting 
norms. From at present has issued China account-
ing standards, although has been the International 
Accounting Standards Board approval, but it con-
tains the content or incomplete, this has become 
the problem of accounting standards in china. For 
example, our country about the financial instruments 
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accounting standards, even if made up of our country 
never regret exclusively about recognition of finan-
cial instruments, accounting measurement stand-
ard, but compared with the international accounting 
standards, China’s accounting standards of financial 
instruments have many shortcomings. The interna-
tional accounting standards fully take into account 
the new risk management concept of financial instru-
ments disclosure requirements, combining recent risk 
of enterprise in the world entity measurement tools, 
disclosure mechanism, and the risk that enterprises 
suffer due to the use of financial instruments being 
more transparent; they help provide better quality 
information to investors and the financial report 
users, which is conducive to the actual operating 
performance of enterprises and accounting risk and 
for making more scientific and reasonable judgment. 
Visible, the international accounting standards are 
very focused on the financial instrument to the enti-
ty’s financial status, financial instruments risk, and 
the extent of the impact of disclosure. We should 
continue to improve the work in this area, to expand 
the scope of regulation of accounting risk, so that 
accounting can better discovery and management of 
enterprise accounting risk.

4 CONTROL mEThODS AND mEASuRES 
OF ACCOuNTINg RISK uNDER ThE 
NETWORK ENVIRONmENT

a. Control for the information management of risk. 
process 1 business restructuring: Establish a sci-
entific and reasonable system of internal con-
trol: whether it is developed by the enterprise 
accounting software, or purchased software, in the 
 construction of enterprise accounting computeri-
zation system must carry on the business process 
reengineering. Be especially on the core part of the 
business process is added in the control means, the 
implementation of the internal control system. In 
addition, business process reengineering must also 
have appropriate information systems for support 
and maintenance. 2 is formed by multi contain 
online notarization: because the original document 
under the network environment is still as data stored 
on magnetic media, leaving no transaction tracks 
available for inspection. To strengthen the control of 
the “intangible” of the original certificate, a feasible 
approach is taken by the multi contain online nota-
rization, namely the use of the function of real-time 
transmission and Internet authentication organiza-
tion network to receive the digital signature and the 
private key. 3 separate monitoring and operation, 
realize the effective containment of the internal sys-
tem: an effective approach in computerized system 

separate the operation and monitoring of two jobs, 
while multi backup for each transaction. When the 
accounting personnel of accounting treatment, the 
operation data were also simultaneously recorded 
in the monitoring personnel on the machine, by 
the monitoring personnel immediately or periodi-
cally reviewed, so as to find problems in time; this 
is clearly a post division, and realizes the effective 
containment. 4 realize the online test software, 
timely solve possible gaps: for example, computer 
software, its internal errors, or shortcomings can-
not be avoided. Therefore, the solution of only two: 
one is to strengthen exchanges, in the development 
process to fully test; two is in the found problems 
solved in time. In network times, even thousands 
of miles away can also establish a connection in a 
few seconds, real-time and high quality communi-
cation or transmission of software. To solve these 
problems, it brings convenience. If a problem is 
found, we can notify users through a timely and 
online update, the existing control in the shortest 
possible time of Bug, and improve the robustness 
of the system.

b. Control sub network of environmental risk. 1 
physical prevention measures: to establish a com-
puter network reliable accounting system, and 
establish the network computer room and equip-
ment management system of job responsibility 
and operating procedures. No not contact system, 
do a special plane, key hardware device to adopt 
double backup system. 2 data encryption meas-
ures: data encryption is one of the most basic pro-
tection technologies for preventing the distortion 
of accounting information in network account-
ing. 3 software control measures: installation and 
modification of strict control system software, the 
system file attribute can take the hidden, read-only 
encryption measures, such as authority, password 
confidential access to one operating point or use 
the network settings of the software, to avoid the 
documents, and accounting data are accidentally 
deleted or damaged. Simultaneously, to carry on 
the forecast to check periodically for system soft-
ware. System failure requires emergency response, 
forced backup and rapid reconstruction, and rapid 
recovery of the function of the system software. 
4 system intrusion prevention measures: to pre-
vent illegal users of accounting system under the 
environment of network intrusion, can take port 
technology and firewall technology. The system 
adopts only allow information one-way flow of 
the router to protect local network, registered to 
the local net external users are not allowed. Thus, 
even a “hacker” is used to break through the door 
into the file server, because the barrier with a one-
way to configure the router, it also cannot get into 
the local network protected in the.
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c. Operational risk control. 1 to strengthen the organ-
ization and management: strict control to formu-
late and implement the relevant accounting data 
input, processing operation system and proce-
dures. Operation control common include: one 
is the implementation of classification authorized 
user rights management, establish the accounting 
information system under network environment 
to the post responsibility system; two is the strict 
rules of operation control; three is the strict con-
trol system development. 

5 ExISTINg pROBLEmS IN ThE 
ImpLEmENTATION OF ACCOuNTINg RISK 
mANAgEmENT

According to the comprehensive risk management 
system requirements, the four targets of the enter-
prise strategic target, target, and management should 
report the target and supervision target. According 
to the strategic objectives design of each business 
risk business objectives, clear reporting objectives to 
make reporting accurate and effective, made a clear 
regulatory objectives and ensure compliance. The 
enterprises of our country although there is a strate-
gic targets, a clear business objective and reporting 
objectives and regulatory objectives, but the coordi-
nation of strategic objectives and the lack of overall 
business objectives.

Risk identification of enterprises is the combina-
tion of both past and future recognition technology, 
at the same time to the corresponding support as aux-
iliary tool. In order to improve the response speed 
of risk management and initiative, improve the eco-
nomic capital allocation efficiency, we must estab-
lish the mechanism of risk identification system and 
systematic. 

The perfect corporate governance structure is 
on internal control mechanism to be effective. The 
internal control of enterprises in our country has 
many problems, which mainly have four aspects: 
first, understanding of internal control of uncertain, 
incomplete, senior management self discipline is not 
enough; second, our country enterprise cognition devi-
ation in internal control and development, the rela-
tionship between internal control and risk, focusing 
on the immediate benefits, catch grasping the scale, 
relax the prevention and management of risk, illegal 
phenomenon is serious; third, belongs to the branch 
control ineffective, task arrangement, light inspection 
management, lack of the implementation of internal 
control regulations, serious formalism; fourth, internal 
control rules and regulations are not perfect, assess-
ment indicators, assessment content and method and 

modern enterprise business development and risk con-
trol, do not meet.

In China, the focus of the work is still focused on 
the risk of post management, less control work in 
advance, against the risk of. At present, still lack the 
risk monitoring and early warning system of effective 
most enterprises, for the existence of blank on the 
early risk prevention.

6 CONCLuSION

To sum up, in the control of accounting risk under the 
network environment, we must strengthen the compre-
hensive accounting system in the programming, the 
front desk operation, backstage authorization, remote 
monitoring, and control each link of computer hardware 
control; continuously improve the general accounting 
practitioners’ network risk awareness and prevention 
and control ability; avoid and eliminate information 
loss and operation risks; and ensure that the network 
under the environment of accounting computerization 
works to realize the sustained and healthy development.
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ABSTRAcT: Electronic commerce post-course in a series of planned steps and methods is a marketed offer 
into four parts by cglc mode cognizance, goal, ladder, cohesion. The curriculum development based on the 
“cglc” mode refers to the following: Start by an understanding of e-commerce post-course in many aspects 
and establish the effective implementation of curriculum objectives; then establish an effective stepwise process 
of moving; simultaneously, we must form the concept “field” point of view and integrate a number of factors, 
to achieve the electronic commerce post-course goal. 
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The meaning of cglc mode: Founded by Mr. chen 
guorong, cglc mode is being constantly refined, 
finished, and developed in a series of corporate train-
ing time from since 1997. The achievements of cglc 
pattern are as follows: The official publication “cglc 
career planning,” “cglc professionals accomplish-
ment,” “cglc model of mental health self-help 
tutorials,” and other books, which were cited and devel-
oped by many researchers. Researchers have published 
papers and courseware officially and made some impact 
in the field of management practices and academics.

Electronic commerce post-course in a series of 
planned steps and methods is a marketed offer into four 
parts by cglc mode: cognizance, goal, ladder, and 
cohesion. The curriculum development based on the 
“cglc” mode refers to the following: Start by an under-
standing of e-commerce post-course in many aspects 
and establish the effective implementation of curriculum 
objectives; then establish an effective stepwise process 
of moving; simultaneously, we must form the concept 
“field” point of view and integrate a number of factors, 
to achieve the electronic commerce post-course goal.

Recently, on the post-curriculum development of 
e-commerce, application of the cglc model has 
good has good adaptability and maneuverability. The 
meaning of this topic: Make post-curriculum devel-
opment of electronic commerce a working process; 
the result of the blueprint of the process is to form 
a series of implementation plans for electronic com-
merce post-teaching training.

1 cOgnizAncE, REcOgniTiOn, AnD KnOWn 
FOR ElEcTROnic cOMMERcE cOuRSE

Electronic commerce is mainly composed of three 
parts:

1      information transmission system, namely the 
hardware infrastructure, which is the information 
transmission route provided by differents network 
together;

2   Transmission of information in the system 
(software);

3   The business activities of receiving, processing, 
and production of information again.

These three elements the core, and the key are still 
the business activities of enterprises. Only the infor-
mation produced by enterprise operation and man-
agement activities can be effectively spread and used, 
in order to create business value.

Through research and analysis of electronic com-
merce, enterprise of choose and employ person, it 
implies that, according to the specific business types 
and the different positions, there is a need to master 
the knowledge and ability; have the corresponding 
quality; and the quality also varies. See the following 
classification:

1      Technical categories: e-commerce platform design 
(site planning / editor), e-commerce website 
design (web design / developer), and e-commerce 
platform art design (websites artists).

2   Business categories: enterprise network marketing 
business (network marketers), online international 
trade (foreign trade e-commerce personnel), new 
network service providers of content services (site 
operator / supervisor), and e-commerce support 
system of promotion (website promotion staff): 
Responsible for sales e-commerce system and 
providing e-commerce support services, customer 
management, and e-commerce business.

3   comprehensive categories: e-commerce platform 
integrated management (e-commerce project 
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manager), integrated management of business 
e-commerce (e-commerce manager).

2 gOAl, SET gOAlS OF E-cOMMERcE 
cOuRSE cOnSTRucTiOn

customer needs, customer value, customer loyalty, 
integrated marketing, marketing positioning, and 
global marketing concept were widely circulated in the 
country, and gradually became popular; many com-
panies have been or are into the “customer-oriented” 
enterprise transformation. Development of electronic 
commerce curriculum must be able to keep up with 
the development of the overall management of the 
enterprise target.

E-commerce training goal is intended to master the 
current internet marketing communication channels 
operating techniques, skills, methods, and insights 
into the transmission channel of the propagation rules, 
laws, and marketing planning, data analysis ability, 
and practical ability of the network marketing talents.

Most companies place great emphasis on graduates 
for work experience, so the development of electronic 
commerce post-program will completely be carried 
out based on the working process of the spirit; let the 
students perceive workplace atmosphere in 3 years, 
and even real tasks directly using a year for work, and 
make up the lack of work experience or experience.

Specifically, higher vocational jobs for e-commerce 
professional counterparts: E-commerce commis-
sioner, commissioner of foreign trade e-commerce, 
network information collectors, website management 
and maintenance commissioner, website content edi-
tors, web shop c2c / B2c Trader, site art commis-
sioner, online customer service, channel customers 
commissioner, product sales specialist / representa-
tives, telephone sales representatives, sales assistants, 
and other positions. And according to the research, 
the university graduation e-commerce professional 
student’s main jobs are as follows: website editor, the 
personnel of the service, network marketing staff, site 
technicians, and administrators.

Basic business capabilities: customer development 
and maintenance capabilities, e-commerce logistics 
and distribution business processing capabilities, 
website image processing capabilities, network for-
mation and maintenance capabilities, e-procurement 
capabilities, negotiation skills, and business web 
design capability.

3 ThREE, lADDER, ESTABliShED 
gROWTh OF E-cOMMERcE 
PROFESSiOnAl lADDER

including professions public course platform, profes-
sional qualifications and professional development 

platform, professional foundation course platform 
(basic technology, professional skills training plat-
form), and learning field curriculum four parts. 
Based on the current education environment and 
teaching conditions, simultaneously, in order to guar-
antee the students’ ability of diversified development 
and sustainable development, through professional 
field platform of public courses, professional foun-
dation courses and professional development courses 
platform, professional foundation course platform, 
and basic technology, the professional skills training 
platform of the three platform to support learning 
field curriculum.

The curriculum must match the task (process), 
according to the work needs to be divided into the 
specialized direction; design course according to the 
requirements of task (process), for students to expe-
rience the working process of the complete learning 
opportunities; and gradually play the role of trans-
forming the learners to workers.

curriculum content should serve based on the 
construction of ability, To form the organization of 
content of courses around the occupation ability, 
professional ability should be the center to integrate 
the corresponding knowledge, skills, and attitudes, 
to realize the unification of the theory and prac-
tice. To avoid the professional ability of the simple 
understanding for the operation skills, course con-
tent should reflect the professional field new knowl-
edge, new technology, new technology, and new 
methods.

The curriculum should cover the requirements of 
professional standards, to choose the social accept-
ance, to the student employment and strong profes-
sional qualification certificate, specific analysis of 
the skill examination contents and requirements, 
optimize training conditions, improve the training 
effect, make the student of a certificate simultane-
ously, and obtain appropriate professional qualifica-
tion certificates.

Professional courses include the following: elec-
tronic commerce foundation, image processing, 
web design, network formation and maintenance, 
e-commerce procurement, business communication 
and negotiation, e-commerce logistics distribution, 
and so on.

E-commerce is based on the teaching idea accord-
ing to the working process. From the field of action, 
learning field to the conversion of the learning situa-
tion, it is also the concrete curriculum in the learning 
field; the electronic commerce professional occupa-
tion ability closely, in the scenario design, pays atten-
tion to students’ practical ability, training objectives 
and teaching content of the learning domain descrip-
tion, for the creation of a learning environment to 
be able to let the students’ ability reach the target 
described and to cover the teaching content.
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According to the selected carrier, for each field 
of study “learning environment” for the design, in 
the selection of learning situation to consider stu-
dent’s cognition rule (from simple to complex) and 
occupation (to the growth rule of experts from the 
apprentice).

 Design “learning situation” and “learning envi-
ronment design.” According to the choice of “learning 
environment,” learning fields provide, in accordance 
with the “learning environment” name, professional 
name, learning time, occupation ability of action, 
professional content, teaching theory, and teaching 
methods of suggestions, in the content, more specific, 
developed the field of learning environment based on 
learning.

4 cOhESiOn, inTEgRATiOn OF 
cuRRiculuM-RElATED FAcTORS

integration is action oriented. From the organiza-
tional form of teaching, action-oriented learning is 
always in a specific situation of team learning, and 
it is conducive to the development and promotion of 
students’ interaction ability, self reflection and action 
regulation ability, and collaborative learning ability. in 
the teaching process, we should establish the subject 
status of students in teaching and learning activities, 
emphasizing student-independent autonomous partic-
ipation in plans to complete learning activity process 
of evaluation, help in forming the student comprehen-
sive analysis, timely decisions, and systematic prob-
lem solving skills. Based on the selection of teaching 
content, we should break the bondage of the teaching 
course of classification, according to the needs of the 
development of ability to act; inculcate the flexibil-
ity to arrange learning content, organizational learn-
ing activities. Do not pay attention to the integrity of 
the teaching content but emphasize the teaching of 
“unconventional” cross-major (e.g., project teaching), 
and give demonstration study, the generative learning, 
and discovery learning activities more significance.

Action-oriented learning can promote the expan-
sion of cooperation between different professional 

teachers and training teachers and promote the school 
to a better cooperation and training base.

From the perspective of “student-centered” learn-
ing, the learning areas covered by the “action field” 
were analyzed, and the collect and design the corre-
sponding “situation” (such as tasks, projects, case, 
etc.). When collecting and during design learning sit-
uations, always pay attention to the working process 
of the principles of integrity, that is to say, a learning 
situation must include information, decision-making, 
planning, implementation, inspection, and evaluation 
of 6 process.

The implementation of the “learning situation” 
of each selected teaching method put forward the 
implementation of each “learning situation” need of 
the environment. For each learning situation, some 
can be implemented in the classroom, some can be 
implemented in the laboratory, and some need to 
be carried out in the enterprise’s real working envi-
ronment, which requires design and development 
of learning situations and a clear learning situation 
of the implementation of the environment. A full 
range of assessment in the assessment and evalu-
ation of student ability: evaluation combined with 
theory and  practice, combined with the results of 
simulation and field, and the process of combin-
ing dynamic and  static combinations, professional 
achievement, and ability, according to the structure of 
the combination of education examination and for the 
graduation examination combined structure.

carried out in accordance with the cglc pattern, 
the curriculum development of electronic commerce 
can adapt to work in the field of requirements, deter-
mine the learning areas, and design learning situa-
tions, through effective feedback and integration, to 
achieve the teaching goal.
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ABSTRACT: Since the reform and open-up, the national economy of China has made a great development, 
and so has China’s urbanization progress. After the quick increase in population comes the growing severe 
congestion of transportation, which accordingly leads to more difficult commutation for the working class. 
In some metropolis, such as Beijing and Shanghai, traffic jam is not a surprising thing nowadays. For merits 
such as fastness, convenience, safety, and so on, the subway has become the core of the urban public transport 
system. Meanwhile, China’s real-estate market has been undergoing a rapid development since the market-
oriented reform. In this background, this article takes Metro Line 1 program for an example and exploits 
the Hedonic Price Model to analyze the distribution traits of real-estate prices along the metro lines, having 
testified the metro’s appreciation effect on the property price. In the end, this article summarizes the general 
laws of the metro’s influence on the surrounding real estates and proposes some proposals aiming at municipal 
development, metro construction, and real-estate development.

KEYWORDS: Real estate price; Metro transportation; Hedonic Price Model; Real estate values.

1 INTRODUCTION

Socioeconomic development and urbanization pro-
cess is escalated while being led by China’s reform 
and open-up policy, as well as the hyper-density 
development and population flocking in the down-
town badly increases the traffic flow. In addition, eco-
nomic radiation of the center area to the outer city 
stimulates the demand to long-distance transport as 
well. Urban Rail Transit System, as one kind of fast, 
effective, safe, and unpolluted public transport, pos-
sesses great significance to ease the transportation 
pressure and initiate a new developmental pattern. As 
one way among them, the subway has incomparable 
advantages. Nevertheless, the high cost and strict geo-
logical conditions demanded make the metro to not be 
as common as cars. Viewing the development history 
of metros, the exterior benefits brought by the metro 
development have not been converted and employed 
efficiently. Put it in another way, most metro opera-
tions do not realize positive profits. Actually, as far as 
I have known, only Hong Kong metro firms can get 
operating profits so far in the world. They make joint 
development of metros and the real estate and earn 
money through appreciation of the property caused by 
the metros. Consequently, the metro is closely asso-
ciated with the real-estate development. This article 
researches the regulations between the metro develop-
ment and the real estate, and it is very meaningful to 
adjust the transportation plans and municipal function 
structures, as well as the real-estate market bloom.

2 MODEL ESTABLISHMENT

2.1 Variables settings

The factors affecting the property values generally 
include four facets: economics, location, neighbor-
hood, and structures. Economic factors contain the 
economic status, saving and investment levels, and 
price variation and interest rates; location factors 
include market supplies and demands, relative location 
and transport convenience degree; and neighborhood 
includes environmental factors, community humani-
ties, streets, and the demographic equality and public 
facilities. This article mainly considers how the metro 
affects the property values, so just take the neighbor-
hood and the structural traits of the house itself as 
major comparative variables, and macro-economic 
factors and consumers’ purchasing power do not 
count. Based on the earlier considerations, the varia-
bles are finally decided to be the distance from metro 
station to the house, real-estate price, the distance from 
main roads and stations to the house, the distance from 
shopping centers, hospitals, parks, and schools to the 
house, decorating degree, plot ratio, and greening rate.

2.2 Collection of sample data

The houses this article dealt with are along the metro 
stations and transacted after 2008, and the price is the 
current value of the dealing price. Other detailed data 
comes from the Internet.
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2.3 Election of model variables

Out of too much primitive data to be analyzed, this 
article extracts three factors, respectively, being loca-
tion, neighborhood, and structures, considering them 
as the variables of real-estate price.

Table1. Variables of real-estate price.

Variables Content

MR/m The distance from a certain 
house to the nearest metro 
station 

BU/m The distance from a certain 
house to the nearest bus station

MS/m The distance from a certain 
house to the nearest main road

CO Comprehensive values of 
structural factors

AR Comprehensive values of 
neighborhood factors

2.4 Model analysis

Through data processing, we get the model of metro 
station effects on the house price as given next:

In P = 9.57341−0.0003MR−0.00054MS + 0.2627ICO

Seen from the formula, all the coefficients possess logic 
with theoretical expectancy. The coefficient of MR is 
negative, denoting that the price has a negative relation-
ship with the distance from the nearest metro station, 
namely, assuming other conditions are not changing, the 
longer distance between the house and metro station, 
the lower the price is. The value of MR is −0.00031, and 
that means under other conditions that are not changed, 
every meter the house moves to the station would lead 
to the price of per square meter increase by 0.031%, 
representing appreciating effects of the metro station. 
In the same way, the variable of MS has a negative 
 relationship with the price. The variable of CO indicates 
that the better the quality is, the higher the price is, pre-
senting a positive relationship between the structure and 
the price. What needs to be noticed is that the model 
gets rid of the BU and AR, two variables in the calculat-
ing course, as a result of unnoticeable effects.

3 CONCLUSION AND ANALYSIS OF MERITS 
AND DRAWBACKS

3.1 Merits and drawbacks

Urban metro, as a kind of efficient, inexpensive, 
high-capacity, and safe traffic mode, could highly 

improve the accessibility degree of its built-up area. 
Besides, it can also stimulate economics in the dis-
trict, which would inflate the real-estate price along 
the metro lines. The merits and drawbacks of this arti-
cle are as follows:

1      This article introduces the research state of the 
influence that MTR lines exert on the real-estate 
price both here and abroad, and it points out that 
this kind of research is very mature in foreign 
countries whereas they were just starting in China.

2   On the basis of introducing the characteristic price 
theory, this article gave a real knockdown of how 
MTR lines affected real-estate price for us, and set 
Dalian city as an example.

3   We are aiming at simplifying the computational 
process the author has assigned to all the varia-
tions. But in the process of the assignment, the 
author has not well considered all the influence 
factors. In the future, more work should be done 
in the field.

4   The author has tried to systemically think about 
the appreciation of real estate from the angle of 
the time sequence, but unfortunately the data of 
real-estate price changes are not enough.

3.2 Research significance

This article revealed the numerical relationship 
between the underground traffic condition and the 
real-estate price and analyzed the mutual influence 
of the real-estate price and location. We then find 
rules in it; after that, the author used the rules to 
deepen the understanding of the real estate along 
MTR lines. For Dalian city, the research significance 
is as follows:

1      In city construction, land-use program and traffic 
planning are important parts of urban lives. And 
these two variations also influence the location and 
price of the real-estate industry so that research 
in this domain provides scientific support to the 
policymakers and makes great contribution to the 
sustainable development of Dalian city.

2   After the increased development of urbanization, 
the construction of the urban metro system has 
presented great positive externality. And quantify-
ing this externality by using the data of the added 
value of the real estate along the lines is a kind 
of novel method, which makes efforts to formulate 
the urban layout in the future.

3   Improve and perfect the understanding of the 
influencing factors of the real-estate price forma-
tion mechanism and in the meanwhile discussing 
the roles that the urban metro system plays in the 
formation process of the real-estate price from the 
quantitative perspective.
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4 CONCLUSIONS

After the continuation of the housing system reform, 
the market-based degree of the real-estate industry 
is gradually increasing, and the value of the study is 
rising. Urban communication is one important influ-
encing factor of the real-estate price. And the urban 
metro, as a newly developing mode of transportation, 
has played a more and more important role in this 
domain. But research on connection of the real-es-
tate price and the urban metro development level is 
still insufficient, as the collection of market transac-
tion data is not enough, which would lead to the great 
measuring errors in the long-term trend analysis.

In addition, summarization of the rule of the price 
and location is not so sufficient in course of the analy-
sis of the real-estate price along the MTR lines, owing 
to the overabundance of the influence factors and the 
insufficient relevant knowledge reserve of the author.

As the urban subway system has an important 
influence on the real-estate industry, this article inves-
tigated and took the matter from the mutual influence 
of the estate price and location, thus reflecting the 
general rule of the distribution of the real-estate price 
and location. But it fell short in the domain of the 
dynamic changes of the two variations. In addition, 
economy, society and the system changes will also 
influence the association between the two variations, 
and this could also be the direction of further study.
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ABSTRACT: This article presents a new image denoising method combined with the contourlet transform 
and partial differential equation. The contourlet transform is first used to decompose the noising image into a 
low-frequency sub-band and a series of high-frequency sub-bands. Then, the threshold denoising method based 
on the inter-scale correlation is carried on the high-frequency sub-bands; after the inverse contourlet transform, 
a PDE-based approach is then iteratively useto obtain the denoised image. Experiments show that the proposed 
scheme can remove image noise effectively. Besides, it outperforms the existing schemes in both the Peak- 
Signal-to-Noise-ratio (PSNR) and the edge preservation ability.

KEYWORDS: Contourlet transform; Partial differential equations; Image denoising.

1 INTRODUCTION

Images are often degraded by imaging devices and 
external environmental noise when they are being 
collected, transformed, and transmitted. So most 
images in reality are noisy images. Research shows 
that in an analog image, with the SNR below 14.2dB, 
the probability of false detection is greater than 0.5% 
in the segmentation, and the estimation error param-
eter is greater than 0.6% in the parameter estimation. 
Therefore, image denoising is very necessary.

In the field of the computational harmonic analy-
sis, wavelet is a perfect tool for one-dimensional (1-D) 
piecewise smooth signal and it can provide an optimal 
representation for these signals. However, this excellent 
characteristic in 1-D case cannot be easily extended to 
2-D and even higher-dimension cases. These limitations 
of wavelet have led to the development of multiscale 
geometric analysis (MGA) theory. M.N.Do and Martin 
Vetterli (2002) proposed “true” two- dimensional sparse 
representations: contourlet transform[1].

This article presents a new image denoising 
method combined with the contourlet transform and 
partial differential equation.

2 IMAGE DENOISING BASED ON 
CONTOURLET TRANSFORM

As the latest development of wavelet transform, most 
image denoising methods based on contourlet trans-
form have followed the wavelet denoising methods. 

The wavelet de-noising related algorithm was pro-
posed by Xu [2] (Spatially Selective Noise Filter, 
SSNF) and is a denoising algorithm based on edge 
detection of a representative. Contourlet transform 
has a similar characteristics, so the algorithm can also 
be extended to the domain of contourlet transform. 
After the outline of image wavelet transform coeffi-
cients after quite sparse, the large amplitude coeffi-
cient is relatively small, often gathered in the vicinity 
of the contour edges, and in between there is a cer-
tain correlation between the scale and continuity, the 
magnitude of most of the coefficient is close to 0[3].

The denoising algorithm based on contourlet trans-
form with the correlation of scales is as follows:

1   Calculate the amount of each directional sub-band 
scale correlation contourlet coefficient. The prod-
uct of the two adjacent directional sub-band coef-
ficients corresponding to the spatial position on 
the scale as the amount of correlation, that is, the 
amount of correlation coefficients for sub-bands of 
the position (x, y) with the scale j and i-th sub-
bands is as follows:

= ⋅ + +
+corr x y c x y c x y c x yj l j

l
j
l

j
l( , ) ( , ) max( ( , ), ( , )), 1

2
1

2 1  (1)

2   After having normalized the related amount, mak-
ing it comparable, we can get

= ⋅








corr x y corr x y
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j l

j l
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'

,
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9781138027282_Chp_1063.indd   217 13/04/15   10:53 PM



218

where PC j l,  and Pcorrj l,  are the scale of the energy 
coefficient and the corresponding correlation coeffi-
cients of the first two directional sub-bands:

∑∑=PC c x yj l j
l

yx

( , ),
2  (3) 

∑∑=Pcorr corr x yj l j l
yx

( , ), ,
2

 (4) 

3   For the position (x, y) with the scale j and i-th sub-
bands, use the hard-thresholding model

=
<





c x y

corr x y k c x y
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l j l j

l

j
l

( , )
0 ( , ) ( , )
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where k is the decreasing power factor caused by the 
increases of scale.

When correlation coefficients are calculated, the 
number of adjacent scales generally takes 2 or 3. The 
weight factor ranges from 0.9 to 1.3.

3 IMAGE DENOISING BASED ON PARTIAL 
DIFFERENTIAL EQUATIONS

The basic form of image denoising model based on 
partial differential equations is as follows:

Let →u R R:0
2  represent the initial image, 

u x y( , )0  represents the ray value, t represents a time 
parameter, and then a partial evolution equation will 
be given as follows:

∂
∂

=u
t

T u x y t[ ( , , )]  (6) 

where τ× →u x y t R R( , , ) :: [0, ]2  is the evolutionary 
image, and →T R R:  represents the corresponding 
operator of a particular algorithm.

Let ξ f represent the result of the image f that has 
been processed by contourlet transform, and ξ rep-
resents the operator in this process. Letting T Iξ= − , 
we can get

Tf f If f fξ ξ= − = −  (7)

and

Tu
u ut t

1 0
1 0= −
−

= =  (8) 

Then, the partial differential equation based on 
contourlet transform can be represented as

u
t

Tu
∂
∂

=  (9) 

Eq. (9) can be discretized as

u u
t

Tu
n n

n

2

1 1− =
+ −

 (10) 

or

u u tTu

u tu t u Tu

n n n

n n n n

2

2 2 ( )

1 1

1

= +

= − + +

+ −

−  (11)

According to Tf f fξ= − , we can get u u Tun n nξ = +  
and

u u tu t un n n n2 21 1 ξ= − ++ −  (12) 

And then, letting u u1 0=− , we can get

u u tu t uo ξ= − +2 21 0 0  (13) 

u u tu t u2 22 0 1 1ξ= − +  (14) 

4 IMAGE DENOISING METHOD COMBINING 
THE CONTOURLET TRANSFORM AND 
PARTIAL DIFFERENTIAL EQUATION

4.1 Steps of the algorithm

The steps of the image denoising method combining 
the contourlet transform and partial differential equa-
tion can be described as follows: 

Initialization: First, let u0 represent the noisy 
image, then apply contourlet transform to the noisy 
image. Second, denoised high frequency sub-band 
coefficients according to Eq.(1)—(5), we can get ξu0 

by applying inverse contourlet transform;
Initial evolution: Get u1 by putting u0 and ξu0 into 

Eq. (13), get ξu1 from u1, and then get u2 by putting u1 
and ξu1 into Eq.(13);

Evolution: Using iterative evolution according to 
Eq.(12), obtain the final denoised image at last.

4.2 Experimental results and discussion

To investigate the effectiveness of the proposed image 
denoising methods, we compare wavelet soft thresh-
olding method (WT) [4], contourlet soft threshold-
ing method (CT) [5], and the method combining the 
contourlet transform and partial differential equation 
(CTPDE) proposed in this article. In wavelet thresh-
olding method and contourlet thresholding method, 
we employ 3-level wavelet decomposition and 3-level 
contourlet transform to the noisy image. The numbers 
of high frequency sub-bands in the 3 levels of con-
tourlet frequency are 4, 8, and 16, Th n3 varσ= ∗
[6], where n var represents the deviations of the 
noised image.

Figure 1 shows the noisy Barbara image and 
denoised images. The test image is grayscale 
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Barbara whose size is 512 × 512. Figure 1a is the 
noise-free image; Figure 1b and Figure 1c show 
the noisy image that is produced by adding addi-
tive white Gaussian noise with standard deviations 
σ = 0.01, 0.02. Figure 1d, Figure 1e, and Figure 
1f show denoised images obtained using WT, CT, 
and CTPDE to the noise image. Figure 1b, Figure 
1g, Figure 1h, and Figure 1i show denoised images 
obtained using WT, CT, and CTPDE to the noise 
image Figure 1c. The comparison of PSNR and 
SNR obtained with these three denoising methods 
can be seen in Table 1.

Figure 2 shows the noisy Tank image and 
denoised images. Figure 2a is the noise free 
image; Figure 2b and Figure 2c show the noisy 
image that is produced by adding additive white 
Gaussian noise with standard deviations σ = 0.01, 
0.02. Figure 1d, Figure 2e, and Figure 2f show 
denoised images obtained using WT, CT, and the 
method proposed in this article to the noise image. 
Figure 2b, Figure 1g, Figure 2h, and Figure 2i show 
denoised images obtained using WT, CT, and the 
method proposed by this article to the noise image 
in Figure 2c. The comparison of PSNR and SNR 
obtained with these three denoising methods can 
be seen in Table 2. Experiments show that the new 
method outperforms other denoising methods both 
visually and in terms of the PSNR and SNR value. 
Compared with contourlet thresholding methods 
and wavelet denoising thresholding methods, we 
can see that both PSNR and SNR obtained with 
the new method is (CTPDE) enhanced more than 
0.5–1 dB. On the other hand, the new denoising 
method (CTPDE) and the method can compensate 
the Gibbs phenomenon.

5 CONCLUSION

In this article, a new image denoising method com-
bined the contourlet transform and partial differen-
tial equation is presented. Experiments show that 
the new image method can remove noise from the 
image effectively, and it outperforms other denois-
ing methods both visually and in terms of the PSNR 
value.

 

 

 

 

Figure 1. Denoising results of Barbara image. (a) The ini-
tial image; (b) The noisy image (σ = 0.01); (c) The noisy 
image (σ = 0.02); (d) Denoising results of WT to Figure 
1b; (e) Denoising results of CT to Figure 1b; (f) Denoising 
results of CTPDE to Figure 1b; (g) Denoising results of 
WT to Figure 1c; (h) Denoising results of CT to Figure 1c; 
(i) Denoising results of CTPDE to Figure 1c.

(a) (b)

(c) (d)

(e) (f)

(g) (h)

(i)

Table 1. Comparison of denoising results of Barbara 
image. 

Noise 
variance CT WT WTPDE

0.01 SNR 8.5350 9.9383 10.7019
PSNR 21.9042 23.307 24.0710

0.02 SNR 7.4476 8.0446 9.0538
PSNR 20.8167 21.4137 22.4229
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Table 2. Comparison of denoising results of tank image.

Noise 
variance CT WT WTPDE

0.01 SNR 3.7813 4.0734 4.9295
PSNR 23.5609 23.8530 24.7091

0.02 SNR 1.5184 1.8863 2.6908
PSNR 21.2980 21.666 22.4703 

 

 

 

Figure 2. Denoising results of Tank image. (a) The ini-
tial image; (b) The noisy image (σ = 0.01); (c) The noisy 
image (σ = 0.02); (d) Denoising results of WT to Figure 
2b; (e) Denoising results of CT to Figure 2b; (f) Denoising 
results of CTPDE to Figure 2b; (g) Denoising results of 
WT to Figure 2c; (h) Denoising results of CT to Figure 2c; 
(i) Denoising results of CTPDE to Figure 2c.

(a) (b)

(c) (d)

(e) (f)

(g) (h)

(i)
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ABSTRACT: Considering the classical risk model perturbed by diffusion with dividend payments and capital 
injections in the presence of transaction costs, we want to maximize the discounted dividend payments minus 
the penalized discounted capital injections. By stochastic control theory and the corresponding Hamilton– 
Jacobi–Bell–man equation, we derive the solution of the optimal strategy to the HJB equation.

KEYWORDS: Transaction costs; Hamilton–Jacobi–Bellman equation; Capital injection.

1 InTRODuCTIOn

Dividends problem was first proposed by De Finetti 
at the 15th International Congress of Actuaries 
in 1957, then it became a hot issue that was dis-
cussed by many scholars. With the development of 
dividend strategy, people begin considering such a 
problem as the shareholders get the dividend profit, 
whether they should be obliged to help the company 
when it encounters difficulties. Dickson&Waters 
(2004) pointed that the shareholders should cover 
the deficit at ruin, that is, inject capital. So the sur-
plus at the time of ruin is then 0 and the company 
survives. Capital injection strategy provides an 
approach to keep the company running smoothly. 
Gerber et al. (2006), Kulenko&Schm idli (2008), 
and He&Liang (2009) had discussed such a strat-
egy. The literature[1] discussed that the optimal 
dividend of the classical risk model is band divi-
dend strategy, When the company deficit occurs, 
it allows shareholders to invest. The literature[2] 
derived the optimal dividend and capital injection 
strategy of the compound Poisson model with inter-
ference. Based on the previous studies, this article 
discussed dividends problem of the classical risk 
model with minimum surplus and fixed transaction 
costs constraints.

2 MODEL COnSTRuCTIOn

We suppose that the surplus of an insurance com-
pany is described by a perturbed classical risk 
process

∑ σ= + − +
=

X x ct Y Wt i
i

N

t
1

t

defined on a filtered probability space ( Ω ≥F F, { } ,t 0 P, ), 
where >c 0 is the premium rate. The number of claims 
is modeled as a Poisson process ≥N t{ ( )}t 0 with rate
λ > 0 . The occurrence times of claims are denoted 
by ≥{T }i i 0 with =T 00 . Claim sizes ≥Y{ }i 0i are an iid 
sequence of positive random variables with distribu-
tion function F y( ) , independent of N{ }t .

We assume that the insurer controls its reserve 
process by paying dividends to the shareholders. 
Furthermore, the shareholders are supposed to 
inject capital if the surplus ever becomes negative. 
Considering the strategy π = D Z{( , )}t t on the basis of 
the original model, which is said to be admissible if:

1   The accumulated dividends process ≥D{ }t 0t is an 
adapted, non-decreasing, càdlàg process with 

=−D 00 ;
2   The accumulated capital injections are denoted by

≥Z{ }t 0t , which also is an adapted, non-decreasing, 
pure jump process with =Z 00 .
Then, the controlled surplus process becomes

σ= + − + =π π,X X W D Z X x.t t t t t 0

The supposition is a minimum surplus requirement 
>m 0 for insurance companies. So the bankruptcy 

moment is defined as

= ≥ <π π
+T t X minf{ 0, }t

This article mainly discusses unconstrained divi-
dend strategy. For all admissible strategies
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π , the value of a strategy is defined as

∫ ∫β φ= −π δ δ−

−

−
π π

V x E e dD e dZ( ) [ ]x

t
T

t

t
T

t0 0
,

where φ > 1  is a penalizing factor, δ > 0  is a discount-
ing factor, and β < 1 is a proportion factor of trans-
action costs. Our goal now is to maximize πV x( ) and 
to find an optimal strategy D Z( , )* * that leads to the 
maximal value. The value function of our problem is

=
π

π

∈

V x V x( ) sup ( )
Sx

,

where Sx denotes the sets of all admissible strategies.

3 HJB EquATIOn AnD OPTIMAL STRATEGY

Lemma 1: The functionV x( ) is increasing with 
β− ≥ −V x V y x y( ) ( ) ( ) for ≤ ≤y x0  and Lipschitz 

continuous on ∞m[ , ) , ϕ≤ ′ ≤V x1 ( ) . 

By spirit of the literature[3], we use the stochas-
tic control theory, when ≥x m , to get the following 
formula:

τ τ

τ

τ

V x E e dD e dZ

e V X

( ) sup [

( )]

x

t
T

t

t
T

t

T

T

0 0

( )

∫ ∫β φ= −

+

π

π

δ δ

δ π

−

−

∧ −∧

− ∧

∧

π π

π

π

where τ  denotes arbitrary stopping time. Then, we 

use the formula to δ π−
π

e V X( )τ

τ
 and get

τ
τ

τ

τ τ

e V X V X e cV X V X ds( ) ( ) ( ) ( )

e V X V X e V X V X[ ( ) ( )] + [ ( ) ( )]

s
s s0 0

s

s

X X

s s

s

s

X X

s s
0 0

s s s s

∫
∑ ∑

δ= + ′ −

+ − −

δ π π δ π π−
−

−
− −

δ π π δ π π−

≤ ≤
≠

−
−

≤ ≤
≠

+

π

π

π

π

π π

π

π π
− +

where ≠
π π

+X X
s s

 occurs only at the moment of capital 
injection, so

∑ ∫φ− =δ π π δ−

≤ ≤
≠

+
−

π

π π

π

+

e V X V X e dZ[ ( ) ( )]s

s
X X

s s
s

s
0

0

s s

τ

τ

When ≠
π π

−
X X

s s
,

τ
τ

τ

M M h e V X V X

e V X y V X dF y ds

( ) ( ) [ ( ) ( )]

( ( ) ( )) ( )

s

s

X X

s s

s

s s

0

00

s s

∑

∫∫

σ

λ

= ∧ = −

− − −

π π δ π π

δ π π

−

≤ ≤

≠

−

−

−

∞

−

π

π π

π

+

is a martingale whose initial value is 0.

The jump caused by dividends is equal to

∫β− δ−

−

π

e dDs

s0

τ

, using the principle of dynamic pro-

gramming, we get

τ τ

τ τ

τ

x
1

2

V x E e dD e dZ V x

e cV X V X e dZ

V X y V X dF y ds e dD

( ) [ ( )

[ ( ) ( )+

( ) ( ) ( )]

V ( )+

x

s

s

s

s

s

s s

s

s

s s

s

s

0 0

0 0

0 0

2

∫ ∫

∫ ∫

∫ ∫

β φ

δ φ

λ β

≥ − +

+ ′ −

+ − − −

σ ′′

δ δ

δ π π δ

π π δ

−

−

−

−
− −

−

−

∞

−
−

−

π π

π π

π

which is equivalent to

τ

x
1

2
E e cV X V X[ ( ) ( ) ( )V ( ) +x

s

s s0

2∫ λ δ′ − +σ ′′δ π π−
− −

π

V X y dF y ds( ) ( )] 0.s0∫λ+ − ≤π
−

∞

When >πT 0, we choose properly ε  to meet >πE 0τ . 
And letting →h 0, we get

1

2
cV x V x V x y dF y( ) ( ) ( ) ( ) ( ) 0V ( ) +

0

2 ∫λ δ λ′ − + + − ≤σ ′′
∞

x

1

2
cV x V x V x y dF y( ) ( ) ( ) ( ) ( ) 0V ( ) +

x z

0

2 ∫⇔ λ δ λ′ − + + − ≤σ ′′
+

x  (1)

where ∈ +z R .
Moreover, supposing the shareholder injects cap-

tion φε , then dividends will occur when the surplus 
changes from x  to ε+x . Thus, ε φε≥ + −V x V x( ) ( ) .  

And letting ε → 0 , we get

φ′ ≤V x( ) . (2)

If the insurance company draws extra dividends ε,  
then the initial value will decrease from x  to ε−x .  
We have ε βε≥ − +V x V x( ) ( )  and β′ ≥V x( ) . (3)

At least one of these expressions is correct. So
V x( ) satisfies HJB equations in ∞m[ , ) , thus

x x x x y y

x x

x

V cV V V dF

V V

max
1

2
( ) ( ) ( ) ( ) ( ) ( ),

( ), ( ) 0

z
2

0∫{
}

σ λ δ λ

β φ

′′ + ′ − + + −

− ′ ′ − =

+

 (4)

Lemma 2: If the function V x( ) is concave in
∞m[ , ) , then the optimal injection is =a m , where

φ= ′ ≥ ∨a x V x m: sup{ : ( ) } and β= ′ ≤b x V x: inf{ : ( ) } .
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The strategy D Z= ( , )

 π  is defined as follows:

= −D x bmax( ,0)0


∫= + >=D D c ds t1 ( 0)t X b

t

0 { }0 s

 

= − − − >
≤ <

Z X m D tmax{ inf ( ),0} ( 0).t
s t

s s
0

 

Let = ≥ < −πT t X zinf{ 0 : }t

* * and considering the 
strategy π stops in T * , we have D Z( , )* *  : 






=

<

≥
−

D
D t T

D t T

,

,
,t

t*

*

*

T
*










=

<

≥
−

Z
Z t T

Z t T

,

,t

t*

*

*

T
*





 (5)

This part −x b will be distributed under the strat-
egy (5) when the initial capital >x b. These dividend 
and capital injection do not occur when the capital 
change in m,b( ).

The shareholder is willing to inject for what initial 
capital can arrive at m when the deficit is less than 
z*. The shareholder does not inject capital and so the 
company goes bankrupt when the deficit is greater 
than z*. under this strategy, the corresponding surplus 
process is described by = − +X X D Zt t t t

* * * .
Theorem 1: If the function V (x) is concave in ∞m[ , ),  

then the optimal strategy is (5), that is, =πV x V x( ) ( )
*

.
Proof: let X * is the control process by the (D *,Z *), so

V X e

V x e V X cV X V X ds

e V X dW e V X dD

e V X dZ e e V X Y

V X e V X D V X

e V X Z V X

( )

( ) [
1

2
( ) ( ) ( )]

( ) ( )

( ) [ [ ( )]

( )] [ ( ) ( )]

[ ( ) ( )]

t T

t T

s
t T

S S S

s
t T

S s

s
t T

S s

C

s
t T

S s

C T

T t T

s

T i

T

s

s t T

X X

s s s

s

s t T

X X

s s s

* ( )

0

2 * * *

0

*

0

* *

0

* *

0

*

*

0

* * *

0

* * *

i

i

i

i

s s

s s

*

*

*

* *

*

*

*

* *

*

* *

∫

∫ ∫

∫ ∑

∑

∑

σ δ

σ β

= + ′′ + ′ −

+ ′ − ′

+ ′ + −

− + − ∆ −

+ + ∆ −

δ

δ

δ δ

δ δ δ

δ

δ

∧

− ∧

−∧

−∧ −∧

−∧ −

< ≤ ∧

−

−

< ≤ ∧
≠

− −

−

< ≤ ∧
≠

−

−

−

−

+

where D Z,s

C

s

C* * denote, respectively, the continuous 
part of D Z,s s

* * , and ′ =V X( ) 1
s

*  if dividend occurs;
ϕ′ =V X( )

s

* if capital is injected.

Then ∑ − −δ−

< ≤ ∧
−

e V X V X[ ( ) ( )]T

T t T

T T

0

* *i

i

i i
*

∫∫λ − −δ−+∧

−

−

e V X y[ ( )s
X Zt T

s00

*s
* **

∫∫λ − −δ−+∧

−

−

e V X y[ ( )s
X Zt T

s00

*s
* **

−V X dF y ds( )] ( )s

*  and ∫σ ′δ−∧

e V X dW( )s
t T

s s0

*
*

 are 
martingale that their mean are 0. Because of

∫ β− ∆ − = − ′ − = − ∆
− −

∆

V X D V X V X u du D( ) ( ) ( )
s s s s s

D
* * * * *

0

s

*

 and

∫+ ∆ − = ′ + = ∆
∆

V X Z V X V X d Z( ) ( ) ( )s s s s s

Z* * * * *

0

s
*

υ υ φ ,

we can get 

E e V X V x E e V X

cV X V X ds e V X y

V X dF y ds E e dD e dZ

[ ( )] ( ) [ [
1

2
( )

( ) ( )] [ ( )

( )] ( ) ] [ ]

t T

t T

s
t T

S

S S

s
X zt T

s

s

s
t T

s

s
t T

s

( ) *

0

2 *

* *

00

*

*

0

*

0

*

s

*

*

*

* **

* *

∫

∫∫

∫ ∫

σ

δ λ

β φ

= + ′′

+ ′ − + −

− − −

δ δ

δ

δ δ

− ∧

∧

−∧

−+∧

−

−
−∧ −∧

−

E e dD e dZ

V x E e V X

[ ]

( ) [ ( )]

s
t T

s

s
t T

s

t T

t T

0

*

0

*

( ) *

* *

*

*

∫ ∫β φ⇒ −

= −

δ δ

δ

−∧ −∧

− ∧

∧

V x E e V X

e dD e dZ

( ) [ ( )

]

t T

t T

s
t T

s

s
t T

s

( ) *

0

*

0

*

*

*

* *

∫ ∫β φ

⇒ =

+ −

δ

δ δ

− ∧

∧

−∧ −∧

therefore =δ

→∞ ∧

− ∧E V X elim [ ( ) ] 0
t t T

t T* ( )
*

*

V x E e dD e dZ

E e dD e dZ V x

( ) lim [ ]

[ ] ( )

t

s
t T

s

s
t T

s

s
T

s

s
T

s

0

*

0

*

0

*

0

* *

* *

* *

∫ ∫

∫ ∫

β φ

β φ

∴ = −

= − =

δ δ

δ δ

→ ∞

−∧ −∧

− −

4 CHARACTERISTICS OF SOLuTIOnS

Theorem 2: V x( ) is the minimal solution to (4).
Proof: Let β′ ≥f x( ) , then f x( )  is increasing 

monotonically. Suppose X * is the control process of the 
optimal strategy; by using the formula Itô , we have

f X e f x e f X cf X

f X ds e f X dW e f X dD

e f X dZ e e f X Y f X

( ) ( ) [
1

2
( ) ( )

( )] ( ) ( )

( ) [ [ ( )] ( )]

t T

t T s
t T

S S

S

s
t T

S s

s
t T

S s

C

s
t T

S s

C T

T t T

s

T i T

* ( )

0

2 * *

*

0

*

0

* *

0

* *

0

* *i

i

i i

*

*
*

* *

*

*

∫

∫ ∫

∫ ∑

σ

δ σ β

= + ′′ + ′

− + ′ − ′

+ ′ + − −

δ δ

δ δ

δ δ δ

∧

− ∧ −∧

−∧ −∧

−∧ −

< ≤ ∧

−

− −

∫ σ δ= + ′′ + ′ −δ−∧
f x e f X cf X f X ds( ) [

1

2
( ) ( ) ( )]s

t T

S S S0

2 * * *
*

   
e f X dW e f X dD( ) ( )

s
t T

S s

s
t T

S s

C

0

*

0

* *
* *

∫ ∫σ β+ ′ − ′δ δ−∧ −∧

  

   

∫ ∑+ ′ + −δ δ δ−∧ −

< ≤ ∧

−

−

e f X dZ e e f X Y( ) [ [ ( )]s
t T

S s

C T

T t T

s

T i0

* *

0

*
i

i

i

*

*

 

    

f X e f X u du( )] ( )
T

s

s t T

X X

s

D
*

0

*

0i

s s

s

*

* *

*

∑ ∫− − ′ −δ−

< ≤ ∧

≠

∆

−

−

   e f X v dv( )
s

s t T

X X

s

Z

0

*

0

s s

s

*

* *

*
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< ≤ ∧

≠

∆

+
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E f X e f x[ ( ) ] ( ) E e f X cf X

f X ds e f X y f X dF y ds

E e f X dD e f X u du
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∫

∫ ∫∫
∫

∑ ∫ ∑ ∫
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σ δ
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−∧ −∧
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−∧ −
−
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−
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≠
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∫ ∫β φ⇒ − ≤δ δ−∧ −∧

E e dD e dZ f x[ ] ( )s
t T

s

s
t T

s0

*

0

*
* *

Therefore, ≤V x f x( ) ( ).

5 COnCLuSIOn

Optimal dividend and capital injection strategies of 
the perturbed classical risk model with transaction 
costs have been discussed under the condition of min-
imum surplus constraints in this article. The corre-
sponding optimal solution has been shown by using 
stochastic control theory. Those previous research 
findings are further promoted and provide a theoreti-
cal support for insurance companies.
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Research of Half Fuzzy graph and its application

Hui Wang & Xian Feng Yu
Institute of Mathematics and Computer Application, Shangluo University, Shangluo, China

AbstRAct: the aim of this article is to establish a Half Fuzzy graph model. the limitative accessibility and 
gross accessibility of the path of a Half Fuzzy graph is defined, and these are used to calculate the congestion 
situation of a path. the definition about strongest accessible path of a Half Fuzzy graph is introduced. the cal-
culation algorithm of the strongest accessible path is given. the algorithm can be used to calculate an optimum 
path when congestion is regarded as the main limiting factor. the rationality of the algorithm is proved, and its 
complexity is analyzed. the calculation result shows that the algorithm is reasonable and efficient and has a 
high degree of automation.

KeYWoRds: Half Fuzzy Graph; path accessibility; strongest accessible path.

1 IntRoductIon

computing the optimal path is one of the most practi-
cally significant hotspot study problems in classic graph 
theory [1–8]. classic graph theory can only be used to 
describe objects that have a determinate relationship. 
but a lot of relationships between objects in the real 
world are uncertain. Fuzzy sets [9] naturally expressed 
uncertain subordinate relations between objects. In 
1975, Rosenfeld defines Fuzzy Graph, and correspond-
ing to some preliminary conclusions in classical graph 
are generalized to fuzzy graph [10]. now, Fuzzy Graph 
theory has important applications in clustering analysis, 
data theory, network analysis, and information theory 

[11–12]. Half fuzzy graph model is defined in this article, 
using vertexes expressing objects, and the connection 
between the objects is expressed as fuzzy edges. the 
path in a Half Fuzzy Graph is studied. the limitative 
accessibility and gross accessibility of the path of a 
Half Fuzzy graph is defined; these are used to calcu-
late the congestion situation of the path. the definition 
about the strongest accessible path of  a Half Fuzzy 
graph is introduced. the calculation algorithm of the 
strongest accessible path is given. the algorithm can be 
used to calculate an optimum path when congestion is 
regarded as the main limiting factor. the rationality of 
the algorithm is proved and its complexity is analyzed. 
Finally, we combine a practical example that uses the 
algorithm to calculate the optimal paths that shangluo 
university to other 10 places in shangluo city.

2 bAsIc tHeoRY oF HAlF FuzzY GRApH

Definition 1 [Half Fuzzy Graph, HFG]: A Half Fuzzy 
Graph is a fuzzy relation set =< >G V E,� � here,

1   V v v vn{ , }1 2= … is the set of vertexes that is used 

to express objects in the real world;
2   Fuzzy relation � →E V: (0,1)2 is the set of edges 

that is used to express connection between the 
objects, �∀ ∈Eeij  is expressed by the correla-

tion ijµ  between the start vertex vi  and the finish 

vertex v j . Here, µ ∈(0,1)ij .

Definition 2 [the path of Half Fuzzy Graph]: set 
=< >G V E,� �  is a HFG, if there is an alternating 

sequence about vertexes and edges, v e v e v ek k0 1 1 2� ,

s t i k vi. . 1, 2, , , 1∀ = …
− is the start vertex of edge ei , 

and vi is the finish vertex,

1      sequence v e v e v ek k0 1 1 2� , is called pathway or 
path of v0  to vk , denoted as path v vk( , )0 ;

2   k is called the characteristic length of path v vk( , )0 , 

denoted as pt v vk( , )0 ;
3   If all the edges in path v vk( , )0  are different, 

called path v vk( , )0 , it is a simple pathway. If all 
the vertexes in path v vk( , )0  are different, called 
path v vk( , )0 , it is a basic pathway;

4   If =v vk0  called path v vk( , )0 , it is a loop path-

way. If path v vk( , )0  not only is a simple path-

way but also is a loop pathway, then it is called 
path v vk( , )0  and is a simple loop path. If all the 
vertexes in path v vk( , )0  are different except v0  
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and vk, simultaneously path v vk( , )0  is a loop path-

way, and then path v vk( , )0 is called a basic loop 
path.

Definition 3 [path accessibility, pA] set =< >G V E,� �  
is a HFG, if there is path from v0  to vk ,

= −path v v v e v e v e vk k k k( , )0 0 1 1 2 1�

then, pA of path v vk( , )0  is defined as

1      µ= ∧
=

pl v v( , )k i

k

e0 1 ,i
 is called limitative accessibil-

ity (lA) of path v vk( , )0 ;

2   pll v vk
i

k

ei
( , )0

1
,µ= Π

=
 is called gross accessibili-

ty(GA) of path v vk( , )0 .
Theorem 1 pl v vk( , )0  depict the minimum flow sit-
uation of path v vk( , )0 . And pll v vk( , )0  calculate the 

overall situation of path v vk( , )0 according to multi-
plication principle.
the realistic meaning of pl v vk( , )0 is that pl v vk( , )0  

calculate the pA of path v vk( , )0
 in the most conserv-

ative situation. that is, path v vk( , )0  can be reached 
at least according to pl v vk( , )0 . the realistic mean-
ing of pll v vk( , )0  is seeing association degree of the 
edge as the reach probability, then calculate the over-
all situation

=

=

=

−

−

−

path v e v e v e v

path v e v e v e v

path v e v e v e v

v v k k k

v v k k k

v v m k k k

k

k

k m m

( ,

( ,

( ,

, )1 0 1 1 2 1

, )2 0 1 1 2 1

, ) 0 1 1 2 1

0 1 1

0 2 2

0

�

�

�

�

�

�

�

of path v vk( , )0 according to multiplication principle. 
When congestion was regarded as the main limiting 
factor, we chose lA to calculate the optimal path. 
under normal circumstances, we use GA.

Definition 4 [strongest accessible path, sAp] set
=< >G V E,� �

is an HFG, if there are m  path from v0  to vk ,

define the strongest accessibility from v0  to vk as

1      = ∨
=

PL v v pl v v( , ) ( , )k j

m

k j0 1 0 is called the strongest 

lA;

2   = ∨
=

PLL v v pll v v( , ) ( , )k j

m

k j0 1 0  is called the strongest 

GA;

Here, the path = −path v v v e v e v e vk j k k kj j
( , ) ,0 0 1 1 2 1�  

which has the strongest accessibility, is called sAp 
from v0  to vk  denoted as PATH v vk( , )0 .

Theorem 2 set =< >G V E,� �  is an HFG, ∀ ∈v v V, k0

have,

1      PL v vk( , )0  is the maximum pA of all the path that 
from v0  to vk and calculated by lA;

2   PLL v vk( , )0  is the maximum pA of all the paths 
from v0  to vk and calculated by GA.

Theorem 3 If ,1 2µ µ are the pA of two adjacent edges
e e1 2,  of a HFG,; then, the pA of path e e1 2, is not 

more than µ µ,1 2 .
Proof: because µ µ ∈, (0,1)1 2  so

µ µ µ µ= ∧ ≤pl e e( , ) ,1 2 1 2 1 2 ;

µ µ µ µ= ≤pll e e( , ) ,1 2 1 2 1 2i . ◽

Theorem 3 shows that the longer prefix paths have 
smaller pA than other prefix paths in the same path.
theorem 4 If , ,1 2 3µ µ µ are the pA of the edges
e e e1 2 3, ,  of an HFG, and there are paths e e1 2, and

e e1 3, .If µ µ≥2 3 , then the pA of e e1 2,  is bigger than 

e e1 3, .
Proof: because µ µ≥2 3 , µ µ µ ∈, , [0,1]1 2 3 , so

µ µ µ µ= ∧ ≥ ∧ =pl e e pl e e( , ) ( , )1 2 1 2 1 3 1 3 ;
i iµ µ µ µ= ≥ =pll e e pll e e( , ) ( , )1 2 1 2 1 3 1 3 .◽

Theorem 4 shows that if two paths have the same 
characteristic length, then if one of them has an edge 
that has a bigger pA, the path will simultaneously 
have a bigger pA.

Theorem 5 set =< >G V E,� �  is an HFG, ∀ ∈v v V, k0 ,  

if = −PATH v v v e v e v e vk k k k( , )0 0 1 1 2 1� ; then,

=− − − −PATH v v v e v e v e vk k k k( , )0 1 0 1 1 2 2 1 1� .

Proof: proof by contradiction.
= −PATH v v v e v e v e vk k k k( , )0 0 1 1 2 1�  according to defi-

nition 4, we get = −path v v v e v e v e vk k k k( , ) ,0 0 1 1 2 1�
has the biggest lA.
suppose =− − − −path v v v e v e v e vk k k k( , ) ,0 1 0 1 1 2 2 1 1� is 
not a sAp. but there is an sAp from v0  to −vk 1 , set 
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this sAp as ′ = ′ ′ ′ … ′ ′− − − −path v v v e v e v e vk k k k( , ) ,0 1 0 1 1 2 2 1 1

and its lA is denoted as ′−pl v vk( , )0 1 . then 
according to the definition of Asp, we get that 

0 1 0 1 0 1( , ) ( , ) ( , )− − −′ = ≥k k kpl v v PL v v pl v v . denote 
lA of ′ = ′ ′ ′ ′ ′− − −path v v v e v e v e v e vk k k k k k( , )0 0 1 1 2 2 1 1� as 

′pl v vk( , )0

According to theorem 3, we get that 

µ µ′ = ′ ≥ =− −pl v v pl v v pl v v pl v vk k e k e kk k
( , ) ( , ) ( , ) ( , )0 0 1 0 1 0� � . 

this contradicts with the fact that pl v vk( , )0  is the 
biggest. so the assumption is not established, that is, 

=− − − −path v v v e v e v e vk k k k( , ) ,0 1 0 1 1 2 2 1 1� is sAp. If we 
use GA to calculate and prove the process is the same 
as lA,

=− − − −PATH v v v e v e v e vk k k k( , )0 1 0 1 1 2 2 1 1� . ◽

theorem 5 shows that the prefix path of an sAp is 
also an sAp.

3 A cAlculAtIon AlGoRItHm oF sAp

set =< >G V E,� �  is a HFG, ∈s V is any vertex of �G .  

now give an algorithm about calculating the sAp 
from s to the other vertexes in �G  based on breadth-
first search �G .

1      Initializes the logo:
2   marked s as φ< >1, , set =L s{ } ;

3   ∀ ∈ −v V L remarked by µ< >ss v ,, .the first com-

ponent is Ap, called accessibility logo (Alo). And 
the second component is progenitor vertex of v  in 
sAp from s  to v , called progenitor logo (plo).

4   update logo:

1      Find out u ,which is a vertex in −V L , s t. .  u has 

the biggest Alo. And join u to L ;
2   update the Alo of the vertex in −V L and adja-

cent to u as the bigger one of the following: the 

old Alo of x  and µ µu x,�  Which is the compose 

of u  and µu x,  which are the Alo of u  and the 

Alo of the edge eu x, . Here,

�µ µ
µ µ

µ µ
=

∧ pl u x

pll u x
, {

( , )

· ( , )u x

u x

u x
,

,

,

If the Alo of x  changes, then the plo is updated 
by u . If ≠L V , then implementing the (2)-th step 
consecutively.

3   Generate sAp:
If ∀ ∈v V  the Alo of v  is “0,” there is no sAp from 
s  to v . otherwise, the strongest accessibility of s  
to v is the Alo of v . And the sAp of s  to v  is the 

reverse column of the sequence composed by v , the 
plo of v , the plo of the plo of v �  and s .
Theorem 6 set =< >G V E,� �  is an HFG, ∀ ∈s V ; 
the calculation results of sAp that used the algorithm 
are the Asps of s  to each other vertex in �G
Proof: We only need to prove that ∀ ∈v L , the Alo 
of v  is PL s v( , )  or PLL s v( , ) .

the conclusion will be proved by mathematical 
induction.

1      the start state is =L s{ } , s is remarked 
by < >NULL1, . In this case, because

= =PL s s PLL s s( , ) ( , ) 1 , the conclusion is true.

2   set ∈u u u Lm, ,1 2 �  are the Alos of u  in L . then, 

the logo of u has been updated by u u um1 2, ,� .  

And the sAps that from s  to u u um1 2, ,� have 

been found. because the Alo of u  is the largest 
of all the vertexes in −V L , we might as well put 

µ< >PL s u uu u( , ) ,1 , 11
� , which is the Alo of u  

updated by u1
 and is the largest one.

3   now we prove that the final Alo of u  is

µ< >PL s u u( , ) ,u u1 , 11
�

by theorem 5, we know that the prefix path of a 
sAp is also an sAp. so sAp from s  to v  at least 
through one vertex is u u um1 2, ,� . then, u u um1 2, ,�

are divided into 2 categories. one category is u1 , 
which can make the Alo of u  as the largest one by 
updating its logo. Another category is composed by 
u um2 ,� . now we divided all the possible sAp that 
can reach u  into 4 kinds.
the first kind: s u u, , ,� 1 ;
the second kind: s u x u, , , ,� 1 , ∈ −x V L and x is 

the progenitor vertex of u  in the path from s  to u ;
the third kind: s u u, , ,� 2 ;
the fourth kind:; s u x u, , , ,� 2 , ∈ −x V L , and x is 

the progenitor vertex of u  in the path from s  to u .
now, we only need to prove that the pA of 
the first kind path is the largest. by theo-
rem 3, � �≥pl s u u pl s u x u( , , , ) ( , , , , )1 1  and 
� �≥pl s u u pl s u x u( , , , ) ( , , , , )2 2 are true. through 
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the precondition that µ< >PL s u uu u( , ) ,1 , 11
�  which is 

the Alo of u  updated by u1
is the largest one. so 

� �≥pl s u u pl s u u( , , , ) ( , , , )1 2 . thus, we prove the 
accessibility of the first kind path is the largest.
summarized by (1), (2), and (3), we get ∀ ∈s V ; the 
calculation results of sAp used in the algorithm are 
the Asps of s  to each other vertex in �G .◽
Theorem 7 All the space complexity and time com-
plexity of the calculation algorithm of sAp are o n( )2 .

Proof: the input of the algorithm is an HFG. the 
space complexity of its vertex and edge sets are o n( )  
and o n( )2 . Intermediate calculations need to store 
the logo, and the size of the logo is o n( ) . so the space 
complexity of the algorithm is o n( )2 .
the main computation time of the algorithm is in the 
(2) th step, that is, updating the logo. the complex-
ity of finding the current vertex that has the largest 
Alo is o n( ) . And the complexity of updating the 

logo of the other vertexes in −V L is also o n( ) .  

We need to add −n 1  times vertex. According to 
multiplication principle, the total time complexity is 

− ⋅ =o n o n o n(( 1) ( )) ( )2 .

4 An eXAmple oF tHe optImAl pAtH 
selectIon bAsed on IFG

computing the accessibility and optimal path selec-
tion in classical graph theory without considering the 
path unobstructed, such as how to roads, the road is 
crowded or has traffic jams. the Ap of the edges of 
a HFG can naturally describe this information. An 
example is given next. Figure 1 is a part of the urban 
traffic map of shang luo.city.

there are 14 edges that represent 14 streets in 
Figure 1. Generate the statistical dates of the street’s 
unobstructed situation to the correlation of the edges 
of figure 1. Get an HFG as shown in Figure 2.

now use the calculation algorithm of sAp comput-
ing the sAp from v0  to v9 , that is PATH v v( , )0 9 .

the calculation result based on lA is given as 
follows:

PATH PL

v v

v v v

v v v v

v v v v v

v v v v

0 1

0 1 3

0 1 3 5

0 1 3 5 6

0 1 3 5

0 88

0 86

0 72

0 71

.

.

.

.

vv v

v v v v v v v

v v v v v v

v v v v v v v

6 4

0 1 3 5 6 4 2

0 1 3 5 6 8

0 1 3 5 6 8 7

0 71

0 71

0 71

0

.

.

.

..

.

.

71

0 71

0 63
0 1 3 5 6 8 10

0 1 3 5 6 8 7 9

v v v v v v v

v v v v v v v v

the calculation result based on GA is given as 
follows:

PATH PLL

v v

v v v

v v v

v v v v

v v v v

0 1

0 1 3

0 1 2

0 1 3 5

0 1 2 4

0 88

0 76

0 57

0 55

0 5

.

.

.

.

. 22

0 45

0 37

0 36

0 1 2 4 6

0 1 2 4 6 8

0 1 3 5 7

0 1 2 4 6 8

v v v v v

v v v v v v

v v v v v

v v v v v v

.

.

.

vv

v v v v v v
10

0 1 3 5 7 9

0 31

0 23

.

.

the result shows that the sAp computing based on 
lA is path v v v v v v v v0 1 3 5 6 8 7 9 ,and its Ap is 0 63. . this 
shows us that in the worst cases, this path is 63% 
open. the result shows that the sAp computing based 
on GA is path v v v v v v0 1 3 5 7 9 , and its Ap is 0 23. .  

Figure 1. part of the urban traffic map of shang luo city.
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this shows us that in the overall situation this path is 
23% open. because of the relative congestion of the 
urban road of shang luo city is not serious. so sAp 
computing is based on GA, that is, path v v v v v v0 1 3 5 7 9
is the optimal path from v0  to v9 .

5 summARY

An HFG model is established. lA and GA are 
defined, respectively. From two aspects of the most 
conservative conditions and overall situation, the 
road congestion situation is depicted in reality. the 
concept of sAp is introduced. sAp is the optimal 
path when congestion is the main factor of path 
selection. Given an algorithm for sAp computa-
tion, the rationality of the algorithm is proved. the 
complexity of the algorithm is analyzed, and the 
detailed proof process is given. Given an example of 
computing sAp, the result shows that the algorithm 
is efficient and reasonable and has a high degree of 
automation.

the real road unobstructed situation is impacted by 
road conditions, traffic, time, and so on. For instance, 
the road unobstructed situation on a holiday is worse 
than it is on a workday. even on a workday, the road 
unobstructed situation during commuting time will 
be worse than at other times. so path accessibility is 
difficult to determine. the solution is divided into dif-
ferent situations to be solved, such as according time 
period given to road unobstructed situation and cal-
culating the optimal path in a certain time period. the 
optimal path is related to the length of the path; con-
sidering this main factor, we can define a half-edge 
weighted fuzzy graph and then calculate the optimal 
weighted path. these problems will be solved in a fol-
low-up study.
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argentea 
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ABSTRACT: In this experiment, 70% ethanol was the solvent extraction, the temperature was 60ºC, the ratio 
of solid to liquid was 1: 30, the extraction method involved immersion in Aleuritopteris argentea first, and the 
water was boiled and ultrasounded at last. Rutin was used as the reference substance, and spectrophotometry 
was used to determine the content of total flavonoids in different parts of Aleuritopteris argentea at the wave-
length of 500nm, respectively. The regression equation was Y=11.875X-0.028, R2=0.9975; flavonoids within 
the concentration of 0.008∼ 0.048mg/mL had a linear relation with absorbance. The contents of total flavonoids 
in the root, stem, and leaf were 2.37%, 3.05%, and 5.10%, respectively. 

KEYWORDS: Aleuritopteris argentea; Different parts; Spectrophotography; Total flavonoids.

Aleuritopteris argentea grows in a gap between rock[1], 
which is all dry grass of Chinese fern powder back 
fern genera Aleuritopteris argentea (Gmel.)Fee. It has 
efficies, such as being used in an expectorant cough, 
invigorating the circulation of menstruation, for reliev-
ing convulsion, and so on. The drug attending a cough, 
menoxenia, leucorrhea with red, wounds fester, frac-
ture, eyelid dry erosion, red eyes, confused and other 
symptoms[2]. This study shows that Aleuritopteris 
argentea contains flavonoids, Aleuritopteris acid[3], 
alkaloids[4], chlorogenic acid[5], and other ingredients. 
Yumin Bao[6] confirmed that Aleuritopteris argentea 
flavonoids had strong antioxidant activity. Flavonoids 
have anti myocardial ischemia, anti cerebral ischemia, 
free radical scavenging, antibacterial, antiviral, antitu-
mor, anti-inflammatory, and other effects; it is also a 
hot research field with regard to medicine, food, and 
so on. This article aims at exploring the content of 
total flavonoids in various parts of medicinal herbs, 
providing a reference basis for further studies on 
Aleuritopteris argentea.

1 INSTRUMENTS AND REAGENTS

1.1 Instruments and equipment

KQ - 250 - e type ultrasonic cleaners (Kunshan ultra-
sonic instrument co.), FW200A type high-speed uni-
versal grinder (Beijing wei yongxing instrument co.), 
7230G visible spectrophotometer (Shanghai preci-
sion scientific instrument co.), and so on were used.

1.2 Drugs and reagents

Aleuritopteris argentea was taken from Dai Yun 
mountain in shangluo city in October 2013, and the 

pharmacists Xiao-ling li of Shsngluo University 
identified as which was all dry grass of Chinese 
fern powder back fern genera Aleuritopteris argen-
tea (Gmel.) Fee. Rutin reference substance (batch 
number 110715-200815, China’s pharmaceutical and 
biological products offices shall), concentrated hydro-
chloric acid, magnesium powder, anhydrous ethanol, 
sodium nitrite, aluminum sulfate, sodium hydroxide, 
distilled water, etc.

2 METHODS AND RESULTS

2.1 Preparation of the reference substance solution

Precision-weighed dry (difference between before and 
after drying under 0.3mg) rutin reference substance, 
20.0mg, was placed in a 100mL volumetric flask; 
an appropriate amount of 95% ethanol solution was 
added to the water bath and it was heated, dissolved, 
cooled, and refilled to the permitted level with the 95% 
ethanol solution. The mixture was shaken well, which 
was 0.2 mg/mL of rutin reference substance solution. 

2.2 Detection of wavelength selection

First, exactly 1.0mL rutin standard solution was meas-
ured and placed into a 25mL volumetric flask; 6.0mL 
of distilled water was added, 5% sodium nitrite solu-
tion and 1.0 mL were shaken well, allowed to stand 
for 6 min, and then pulsed with 10% aluminum sul-
fate solution 1.0mL, and let to stand again for 6 min. 
Finally, 4% of 10.0mL sodium hydroxide solution 
was added, diluted with distilled water to the scale, 
shaken well, and allowed to stand for 15 min, and a 
7230G visible light photometer scanning between 400 
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and 600nm was used[7-10]. We referenced the method 
of measuring total content of flavonoids of sophora 
japonica in the 2005 edition of China pharmacopoeia 
(a), because there were slight changes in 495 ~ 505 
nm of the absorbance; then, we determined the max-
imum absorption wavelength was 500 nm, and both 
the reference substance solution and the sample solu-
tion were on this wavelength to be measured.

2.3 Establishment of the standard curve

Exactly measured rutin reference substances that were 
0.0, 1.0, 2.0, 3.0, 4.0, and 5.0mL, respectively, were 
placed into a 25mL volumetric flask; the concentra-
tions of rutin solution were 0.000mg/mL, 0.008mg/
mL, 0.016mg/mL, 0.024mg/mL, 0.032mg/mL, 
0.040mg/mL, and 0.048mg/mL. Each one joined dis-
tilled water to 6.0mL, added 5% sodium nitrite solution 
1 ml to blending, let stand for 6 min, then added 10% 
aluminum sulfate solution 1 ml to blending, let stand 
for 6 min again, finally added 4% sodium hydroxide 
solution 10 ml, refilled to permitted level with distilled 
water, shaked well, let stand for 15 min[11-12]. With 
water as the blank control, we measured absorbance at 
a wavelength of 500nm; with rutin reference substance 
solution concentration of C (mg/mL) as the abscissa 
and the absorbance of A as the ordinate, we obtained 
the regression equation. Rutin in 0.008 ~ 0.048mg/mL 
range of concentration showed a good linear relation-
ship, as shown in Table 1 and Figure 1:

Table 1. Rutin solution standard curve.

Number Concentration (mg/mL) Absorbance (A)

1 0.008 0.072
2 0.016 0.165
3 0.024 0.255
4 0.032 0.340
5 0.040 0.440
6 0.048 0.555

Figure 1. Rutin solution standard curve.

2.4 Sample solution preparation

After cleaning and drying, Aleuritopteris argentea 
was separated from the root, stem, and leaf, and 
then, it was crushed over a 60-mesh drug screen, 
respectively. Each weighed accurately 1.0g then 
putted into cone flask with plug, added 70% 30mL 
of ethanol, a low temperature of 60 DEG C to fully 
soak for 24 hours, 60 DEG C water bath heating 10 
minutes, ultrasonic treatment 30min, after filtration 
then transfered it to a 50mL volumetric flask, refilled 
to permitted level with 70% ethanol, which were 
extraction liquids of Aleuritopteris argentea differ-
ent parts.

2.5 Determination of total flavonoids content

According to the 2.3 method, the calculation of total 
flavonoids in different parts of Aleuritopteris argen-
tea linear regression equation is shown. The calcula-
tion formula is as follows:

Total flavonoid content (%) = C × 25 × 50/W
C is based on the measured absorbance solution 

value into the regression equation to calculate the 
concentration of total flavonoids (mg/mL), W is the 
sampling volume (mg).

Table 2. Total flavonoids contents in different parts of 
Aleuritopteris argentea.

Parts Root Stem Leaf

Absorbance 0.198 0.262 0.453
Content(%) 2.37 3.05 5.10

The results showed that Aleuritopteris argentea 
total flavonoids content was higher in the leaf, fol-
lowed by the stem, and the least in the root.

2.6 Methodological study

2.6.1 Precision test
On rutin standard solution (concentration of 0.048mg/
mL) for 5 parallel determination, we got 5 absorb-
ance, the standard deviation values were 0.0064, 
and the RSD value was calculated to be 1.15%. The 
results showed that the precision of the instrument 
was good.

2.6.2 Stability test
Every 1 hour, the absorbance of various parts of 
Aleuritopteris argentea extraction was measured; each 
part was measured 5 times, calculating the value of 
RSD.
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Table 3. Stability test of the extracted liquid of 
Aleuritopteris argentea in different parts.

Number 1 2 3 4 5

Root absorbency 
A1

0.210 0.200 0.195 0.197 0.198

RSD 2.94%
Stem 
absorbanceA2

0.260 0.265 0.263 0.263 0.259

RSD 0.93%
Leaf 
absorbanceA3

0.450 0.457 0.453 0.460 0.456

RSD 0.66%

The results showed that the samples in the treat-
ment after 4 hours maintained the basic stability.

2.6.3 Repeatability test

Table 4. Repeatability test of the extracted liquid of 
Aleuritopteris argentea in different parts.

Number 1 2 3 4 5

Root absorbency 
A1

0.200 0.206 0.195 0.195 0.199

RSD 0.17%
Stem 
absorbanceA2

0.261 0.265 0.259 0.264 0.260

RSD 0.12%
Leaf 
absorbanceA3

0.460 0.451 0.454 0.461 0.450

RSD 1.08%

The results showed that the samples had good 
reproducibility.

2.6.4 Recovery rate test

Table 5. Recovery rate test of the extracted liquid of 
Aleuritopteris argentea in different parts.

Parts Root Stem Leaf

The average recovery rate (%) 100.4 100.6 99.90
RSD(%) 1.95% 1.48% 1.60%

The results showed the rate of recovery results was 
satisfactory.

3 CONCLUSION

This experiment is a safe and feasible method; the 
contents of Aleuritopteris argentea total flavonoids 
in the root, stem, and leaf are 2.37%, 3.05%, and 

5.10%, respectively. The content of total flavonoids 
from top to bottom presents a decreasing trend. We 
get the same conclusion from Zhu Xiaofeng that light 
is helpful for the synthesis of plant flavonoids[13].
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Steganalysis technology for adaptive embedding of GIF image
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ABSTRACT: From the point of view of steganalysis method, this article presents a specific steganalysis 
algorithm for adaptive embedding of GIF image, putting the goal forward of taking the cipertext extracted by 
steganalysis as court evidence.

KEYWORDS: steganalysis, GIF image, digital forensics.

1 INTRODUCTION

Widespread on the Internet GIF format images, the 
page, the ad universal application, is an excellent 
secret carrier. The GIF image information hiding 
algorithm can be classified into three cases: change 
in the color palette, change in the color palette and 
the index value, and change in the index value. 
Change the color palette is relatively simple and easy 
to implement. Typical of these algorithms is freeware 
Gif-Shume. The idea is to rearrange the color palette, 
with different combinations of colors to hide infor-
mation. After the image data are hidden, the infor-
mation is not changed, only the palette of colors is 
sequentially changed. This algorithm is limited by 
the capacity of the size of the palette, GIF image 
palette with approximately 256 colors, regardless of 
the image file size; the maximum capacity of only 
log2(256!)=210 hidden bytes, so the usefulness of 
this method is not strong. With the same principle, 
the method changes the color palette and index val-
ues are as follows: First, the extract color palette by 
dithering algorithm, and then slightly modified color 
extended to the entire palette, according to the index 
value and the information bit comparison, the index 
value represents information with the same informa-
tion bit is not to be replaced, otherwise, the index 
value is replaced with the index value to another. 
This method is also referred to as jitter modulation 
method. S-Tools software applications and Hide & 
Seek is this principle, but these methods cause a sig-
nificant reduction in the color palette and reduce the 
quality of the image. Using a common software, the 
image palette can easily find abnormality of such an 
algorithm and thus secure poor. In addition, these 
indexed color images are the secret method for resist-
ance and the band training wavelet detection algo-
rithm is weak.

Based on these three types of algorithm weak-
nesses, a secret algorithm-based GIF image is now 
generally considered according to the image content 
adaptive algorithm to compare the safety of secret 
algorithms. These algorithms maintain the same color 
palette, by pre-allocation index, modifying the value 
of the image data to embed the index information, 
whose embedded features are so dense and the con-
tent of the image signal together. Such algorithms are 
typical Fridrich optimal parity distribution method[1], 
and by several methods involving joint embedding, 
a bit pixel common approach is used to improve the 
visual effect of their algorithms. BPCS algorithm 
based on the color palette of the image[2] is a typical 
method based on image content; the computational 
complexity of the algorithm by the image block is 
used as block-embedded information to determine the 
basis for, and then replace the entire block elements. 
Thus, the content of the information embedded in 
the image is an optimized combination of losing the 
visual effect of the good method, but these methods 
are at the expense of the capacity of the embedded 
algorithm to enhance the visual effect, which is a 
drawback of such algorithms. For this shortcom-
ing, Chin-Chen Chang proposed in the literature[3] 

the use of the adaptive coding group Steganography 
based on image content, The algorithm and image 
content is a combination of the image palette first 
pre-classification, in accordance with the thresholds 
set by the palette of elements classified into three cat-
egories on the palette of elements. The first category 
is the group of four elements, the second category is 
the group of two elements, and the third category is 
an element of the group. The principle is to make each 
group smaller than the distance between colors spec-
ified by closing values artificially. Due to the third 
color class, the other colors in the palette do not close, 
and the process of embedding of these elements is not 
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suitable for embedding the information, thus ensuring 
the visual effect. In addition, there is the sub-four-
tuple of elements, where each element can represent 
two bits of information (00,01,10,11); sub-tuple of 
elements in each element can only represent one bit of 
information (the 0, l), where Ez_stego[4] the method is 
the same. As a result of the four-tuple of elements 
in the phase to replace the two-bit information that 
can be embedded, this can amount to improving the 
embedding capacity.

2 USE ImAGE ADAPTIvE CODING 
AlGORITHm SECRET GROUP

Chin-Chen Chang proposed adaptive encoding group 
Steganography based on image content based on pre-
set closing value (TH) of the index values that are 
classified into three types. First, identify the index 
value of the first class, the index value of the first four 
in each category, the four index values correspond to 
Euclidean distance between any two colors being less 
than TH; then, find the second category index value, 
each group has two index values, which correspond to 
the Euclidean distance between colors being less than 
TH second category; for the remaining third category 
index value, the third category in each group has only 
one index value.

Specific process classification is as follows:
Step one: Calculate the palette index values   corre-

sponding to any two colors of the Euclidean distance;
Step Two: If the index value of the correspond-

ing color is not classified, select the index value two 
recent color as the first two index values in the first 
category group i, where the index is smaller first and 
the larger the index value of the second;

Step Three: Calculate the index values   correspond-
ing to the two color cluster centers, such as (Rl,Gl,B1) 
and (R2,G2,B2) of the cluster centers ((R1+R2)/2,(G1+
G2)/2,(B1+B2)/2);

Step Four: The index value is not classified in the 
corresponding color. Select the color above the near-
est cluster center, and to ensure that the distance is 
less than TH, the index value of the color index is 
defined as the value of the first class of the first group 
i, that is, the third index value;

Step Five: Calculate the three first class cluster 
centers with the same index value that corresponds to 
the first three color group i, methods, and procedures;

Step Six: If the index value, is not classified in the 
corresponding color, select the color above the near-
est cluster center, and to ensure that the distance is 
less than TH, the index value of the color index is 
defined as the value of the first class of the first group 
i, which is the fourth index value.

Repeat step two to step six, until you cannot find 
the close proximity of the four colors. You can find all 

being first class and get a unique index value group-
ing and sorting.

Then look for the second category index value; the 
specific process is as follows: Step One: The index 
value is not corresponding to the classification of 
colors; select the color index value of the two most 
recent values of two indices as a second index value 
of the first class of the group j, wherein the smaller 
the index value of the first, the larger the index value 
of the second;

Step Two: Repeat steps until the index value of the 
corresponding color is not classified into any two of 
the Euclidean distance is greater than TH.

In this way, you can find all of the second class and 
get a unique index value grouping and sorting. The 
remaining value is not classified in the third category 
of the index value index.

In terms of threshold selection, if TH is bigger, 
the greater the maximum embedding capacity of the 
image, and the image effect is worse; conversely, the 
smaller the maximum embedding capacity of the 
image, the better is the image. The maximum capac-
ity of the embedded image can theoretically reach 
2bit/pixel. When the experiment according to the 
maximum embedding capacity and the visual effects 
obtained by stego graph, as the TH 500, with an aver-
age maximum capacity 1.6bti / pixel so.

3 INDEx vAlUE DUE TO CHANGES IN THE 
ADAPTIvE EmBEDDED DISTRIBUTION

Compared with the original image, the distribution 
density map of the mask set of index values with the 
degree of similarity is increased. A set (or two) of the 
four index values located in the same distribution area 
group is S; due to the process of embedding informa-
tion interchangeably between them, being a quarter of 
the probability, the embedded information is evenly 
distributed in the S inside, which makes them very 
similar to the distribution area.

4 ADAPTIvE EmBEDDED SECRET 
ImAGE ANAlYSIS AlGORITHmS

To determine the distribution of the three values closest 
to the index value is larger than an area to identify the 
distribution of (m * n * x%) of the index value, the 
index value by the number of x control, generally 20 
or more. Their distribution to the respective horizontal 
and vertical axes enable the projection to give a two- 
dimensional distribution of the index values. Calculating 
the distribution of the similarity between points, we need 
to find the distribution of the three closest index values. 
If the Gif figure is stego graph, then each pair of index 
values is very likely to belong to the same group.
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Then, calculating the distribution of similarity, 
the two-dimensional size of the image set of pixels 
M N×  and K1 to P (x, y)1  and K2 distributions P (x, y)2 ,  
K1 and the distribution of the similarity of K2 is 
defined as follows:
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Finally, based on the threshold value determina-
tion, the threshold value TH in a certain range, and the 
classification of the index value, a TH value is used to 
detect the presence of the three index values such that 
the two index values for each pair are assigned to a 
group, if exist, the penalty for stego map, whether the 
sentence is cover map. The program is set in the range 
of 200–1000. If TH <200, the maximum embedding 
capacity cover map is too small and thus not suitable 
for embedding information; if TH> l000, we get poor 
stego map visuals.

5 SUmmARY

JPEG images using 500 Sony DSC F828 camera 
are directly taken, which gives us the size of 24bits 
true color image 128Ox960 natural landscapes 
and figures; then, we use the network to download 
githide_embed program; select a different random 
number embedding rate (the experiments were cho-
sen to be 0%, 20%, 50%, and 100%) for an image 
embedded in a random number that is generated 
with different embedding capacity of the image 
density test.

After a total of 1809 images in batches of statisti-
cal samples were tested for a specific image source 
(24bits true color JPEG image GIF image converted 
Sony DSC F828 digital camera), the adaptive infor-
mation hiding method was used to embed different 
amounts of secret information for embedded amounts 
in more than 20% full embedded image steganogra-
phy capacity as well as the original image, the detector 
false alarm rate of 7.4%, far less than 25% of the min-
imum steganography image detection rate was 86%.
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ABSTRACT: The camera parameters and scene structure determine the image blur degree, and the consisten-
cy of fuzzy reflects the consistency of the camera parameters and scene structure. Tampering could undermine 
the consistency. The purpose of the article is to judge whether the image is tampered based on the analysis of 
the relationship between the defocused image from focus blur and scene structure.

KEYWORDS: Defocus, tamper detection, consistency.

1 InTRODuCTIOn

The main factor in the digital image acquisition 
devices causing image quality is image noise, image 
blur, and brightness and color distortion. Image 
blur is determined by the degree of camera param-
eters and scene structure; consistency reflects the 
consistency of fuzzy camera parameters and scene 
structure; and tampering threatens to undermine this 
consistency. Image blur also does not have a uni-
form definition of angles and measure; this article 
analyzes the image blur and focus away from the 
relationship between landscape structure and deter-
mination tampering.

2 DISK DEfOCuS mODEl

Defocus disk model is the use of geometrical optics 
knowledge of the phenomena studied defocus, light 
source through the ideal imaging system into the 
image of a point close to the δ functions. However, 
when the object surface, when the distance between 
the lens and the image plane does not satisfy the 
Gaussian image, the image point is no longer a point 
source but a disk-shaped diffusion plate, a uniform 
gray value distribution of the dispersion disc.

By Gaussian imaging formula known:

f l l
1 1 1

′
=

′
−

 (1)

where f’ is the lens focal length, f is the object dis-
tance, and l’ is the ideal image distance, according to 
a similar triangle theorem:

D
l

d
′

=
∆

where D is a diameter, d is defocus blur diameter, and 
∆ is the error.

Powder dispersion defocus distance from the diam-
eter of the disc material, the size of the focal distance, 
the image distance of the optical system determines 
the common aperture[1], the disc defocus model is:

h
R

x y R(x,y)
1

2
22 2

π{= + ≤

0 Other  

(2)

3 GAuSSIAn mODEl DEfOCuS

Due to frequency domain transformation of the disc, 
there are too many zeros function models so that 
little practical application of this model, commonly 
used for the Gaussian model of defocus, which is not 
derived from the knowledge of optics, is a number 
of a degradation factor. In considering obtaining an 
approximate model[2], the model is

h
x y

(x,y)
1

2
exp –

22

2 2

2πσ σ
= +





 

(3)

where σ is the amount of defocus model param-
eters needed to defocus blur the image to determine 
the model[3].

9781138027282_Chp_1068.indd   239 3/17/15   1:08 PM



240

The defocus model has the following advantages:

1      Gaussian frequency-domain transformation from 
coke function model has a handful of zeros, and 
inverse filtering can eliminate the singularity;

2   Continuous two-dimensional Gaussian func-
tion is equivalent to the convolution of two con-
secutive two-dimensional Gaussian functions; 
two-dimensional discrete Gaussian function 
can be  approximated by the equivalent of two- 
dimensional discrete convolution of Gaussian 
function. Diffusion prevents the image from deter-
mining parameters of a slight error due to the time.

The continuous fourier transform of the Gaussian 
function is still a Gaussian function, and there is no 
zero Gaussian function or a discrete support restricted 
fourier transform is approximated Gaussian function 
and has a zero crossing, but it is difficult to decide the 
position of the zero crossing from Gaussian function 
parameters. The defocus Gaussian model is assumed 
from the point spread function of coke Gaussian dis-
tribution; the latter of its functions was also integral 
diffusion of a Gaussian distribution:

I
x

(x)
1

2
exp –

22

2

2πσ σ
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  (4)

After the integral of the marginal function:
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4 BASIS fOR TAmPERInG IDEnTIfICATIOn

If the picture is real, the picture content corresponds 
to the camera for a shot of the scene. With constant 
aperture radius r, the distance from the lens to the 
imaging plane of s, the focal length f of the lens on 
the image side, and an optical system formed by the 
correction value of κ in the shooting are the same, u 
different degree of blur difference region:

∆ ∆ =






krs
v v

–
1

–
1

1 2
1 2  (6)

In the tampering process, in order to make tam-
pering with the background image portion and better 
integration, the image often tampers with the edge 
blur manual operation portion. Another consequence 
of tampering and to bring the content of the origi-
nal content tampering imaging condition is, in most 

cases, inconsistent. These factors undermine the 
corresponding relationship between v and blur, and 
therefore, the correspondence between the depth and 
the degree of blurring can be used as the basis for 
detection of tampering.

Only in locations with high-frequency information, 
blurring measure in order to be healthy, we choose v 
similar images containing image edge pieces, with 
the ambiguity of the image blur estimation methods 
and measure the block of each edge pixel. Because  
v is similar, the degree of blurring in the image can 
assume that the pixel block boundary is in accordance 
with the Gaussian distribution, that is,

g(m) A + q(m)=  (7),

where A is the blur image block, q(m) is Gaussian 
white noise, m is an edge pixel sequence number, and 
the mean edge pixels within an image block indicate 
ambiguity A minimum variance is unbiased estima-
tion. If v is similar to the two blur, the edges of the 
image block contain significant inconsistencies, and 
you can determine the picture is fake.

5 mETHOD Of AmBIGuITY ESTImATIOn

In order to identify the blurred image caused by tam-
pering, requires a suitable measure of the estimated 
blur the image. Blur estimation methods suitable for 
image tampering identification must meet the follow-
ing conditions:

1      Estimation method is local. Because the degree 
of blurring needs to be measured at different loca-
tions in the same image, rather than a measure of 
the overall degree of blurring, it should be a partial 
metric.

2   Ability to handle the complex structure of a scene. 
Scene structures of natural images are more 
complex, so the requested ambiguity estimation 
method can accurately estimate the position of the 
edge and ambiguity in complex scenes.

3   Robust to noise interference. Digital camera ISO 
sensitivity setting different noise levels will pro-
duce a different image tampering process, in order 
to increase the realism, which will add the appropri-
ate amount of noise tampering. Therefore, the fuzzy 
estimation method requires robustness to noise.

According to these requirements, we chose Elder 
and Zucker [4] The control method proposed a local 
scale to estimate the degree of blurring of the image. 
Elder-Zucker approach stated that the edge of the 
image is modeled as an ideal step function and will 
be modeled as a Gaussian blur blur kernel; calculated 
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image noise can resist minimum reliable scales corre-
sponding to each point on the scale to get the smallest 
reliable location and blurred edges reliability volume 
level. Because of its good ability to estimate the local 
blur, Elder-Zucke method is used to estimate the 
depth of field blur information[5–6].

Elder-Zucke method steps are as follows:
The first step: To estimate the noise variance of the 

image, here is a robust median estimate:

λ
=t

median x
m

diag

 
(8)

Step two: Calculate the minimum controllable 
and reliable scale to a first-order Gaussian filter of 
the first order; on this scale, gradient values are cal-
culated for each point. To improve accuracy, each 
fold is scaled to treat the election process and again 
subdivided.

The third step: Calculate a controllable second- 
order filter to the second-order Gaussian minimum 
reliability standards, calculating the second derivative 
values at each point in the gradient direction on this 
scale.

Step four: locate the second derivative of the 
zero-crossing point, which marks the presence of the 
image edges.

Step five: Determine the location of the second 
derivative of the interpolation positioning extreme 
points and calculate the degree of blurring edges.

6 SummARY

According to the defocused image block model, with 
a similar distance, optical lens should have a similar 

degree of defocus blur. We choose a depth close to the 
edge of the image blocks containing the image to be 
detected, using the Elder-Zucker local scale control 
method for measurement of local image blocks and 
the degree of blurring of the edge points. the degree 
of defocus blur, focus blur degree of inconsistency 
from the tamper indicating exist.
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AbStrAct: In order to detect the presence of tampering images after down-sampling or low-quality JPEG 
compression, this article presents the tampering detection method based on image fusion. the tampered regions 
are located coarsely by using the SIFt feature points, the SIFt matching feature points are selected as the seed 
points, and the tampered region is gradually grown out.

KEywordS: Fusion, tamper detection.

1 IntroductIon

In real life, the most common image tampering has 
three main sources: forensic images, photojournalism, 
and network image. Forensic range of digital images 
can be doctored very strict definition, until the thought 
of a pixel changes also belong to tampering. However, 
considering the limitations of layout constraints and 
network storage space on network, news photos and 
images making the same stringent requirements are 
inappropriate. In other words, the definition of tam-
pering applications depends on the image and image 
editing of the appropriate agency requirements; there is 
no uniform standard. common news agency allows the 
operator to adjust the size of photographic images and 
the appropriate brightness adjusts the image; the pic-
ture image on the network is mostly assessed through 
down-sampling and low-quality JPEG compression 
to save storage space. different applications of digital 
image tampering detection method also propose dif-
ferent requirements; robust detection method needs to 
take into account the reasonable operation of the image. 
that the image has been tampered with reasonable 
operation is still able to detect tampering. we  consider 
the down-sampling and low-quality JPEG compression 
and reasonable suitable brightness adjustment opera-
tion, image fusion using the method proposed to com-
pensate the loss of information caused by reasonable 
operation to ensure the stability of the algorithm.

2 ImAGE FuSIon concEPt

Level image fusion can be divided into pixel-level, 
feature-level, and decision-making-level fusion:

1   Pixel-level fusion
Pixel-level fusion is a low level of integration, 

that is, before the original information from various 
sensors is integrated without treatment and analysis 
of information. Pixel-level fusion under strict reg-
istration conditions directly uses information from 
each sensor fusion method, and the pixel associated 
with the image can be used to improve the sensitiv-
ity and signal to noise ratio; the level of integration 
provided by the other remote information cannot be 
provided with high accuracy. Since the foundation of 
this approach is the integration of strict pixel align-
ment, the different sensors capture site registration, 
demanding a large amount of information process-
ing, thus long processing time and really poor, poor 
anti-interference ability.
2   Feature-level fusion

Feature-level fusion idea is intended to first extract 
useful features from the original multi-sensor imaging 
and then fuse them. Feature-level fusion is based on 
the pixel-level fusion, using the parameter template, 
statistical analysis, and other methods of geometric 
pattern-related association, target recognition, and 
feature extraction fusion method. Feature-level fusion 
intends to achieve an objective information compres-
sion, real-time processing in favor of and directly 
related to the features provided by the decision-making, 
but it is lower than the pixel accuracy of the integration 
stage.
3   decision-making-level fusion

Judgment decision-level fusion associated sensors 
were provided to increase the confidence of identi-
fication. decision-level fusion methods are mainly 
based on the cognitive model method and require the 
use of large databases and expert judgment system 
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simulation analysis, reasoning, recognition, and deci-
sion process, in order to increase the reliability of 
intelligence and decision-making. decision-level 
fusion has strong fault tolerance and good opening, 
but intelligent and efficient decision-making-level 
fusion algorithm research is still a relatively weak link.

3 FuSIon mEtHod bASEd on muLtI-
ScALE trAnSFormAtIon

the advantages of the fusion algorithm based on the 
multi-scale transformation are that it provides visual 
contrast information primarily to the human eye, as 
well as its ability to space and being localized in the 
frequency domain. In a nutshell package, the fusion 
method is based on multi-scale  transformation of three 
main steps: ① multiple sensors source images were 
multi-scale decomposition to obtain a series of sub- 
image transform domains; ② the use of certain fusion 
rules, extracting each scale  transformation domain 
as the most effective feature to obtain a  composite 
 multi-scale representation; and ③  multi-scale 
representation of a complex multi-scale anti- 
transformation, fused image. According to the differ-
ent forms of multi-scale transformation, image fusion 
algorithm based on multi-scale transformation of the 
image fusion method can be divided into pyramid 
transform and the fusion method based on wavelet 
transform.

the image pyramid includes Laplace transform, 
low-pass ratio, gradient, morphology, and other pyr-
amid transformation. Laplacian pyramid is a similar 
band-pass filtering technique. burt proposed a spatial 
domain. Pyramid is a low-pass ratio that toet pro-
posed in 1989 based on the local contrast pyramid. 
Gradient pyramid was proposed in 1993 by burt[1,2], 
and it is through a Gaussian pyramid for each gra-
dient computation get. burt was first proposed the 
fusion method based on the Laplace transform pyr-
amid. the method uses Laplacian pyramid-based 
fusion rules and carries out human eye pixel maxi-
mum binocular stereo vision integration. In fact, this 
method aims at selecting the local brightness differ-
ences larger point; this process is used to roughly sim-
ulate the human eye binocular things in the process. 
However, precisely, the human eye is more sensitive 
to the local luminance contrast rather than the local 
luminance difference sensitivity. So, the Laplacian 
pyramid image fusion was not well positioned to 
meet the human visual psychology. the ratio of the 
low-pass pyramid and maximum principle is used for 
the fusion of visible and infrared images. Although 
in line with the ratio of the low-pass pyramid visual 
features of the human eye, but because of the local 
contrast of noise being generally larger, so the ratio of 

the low-pass pyramid-based fusion algorithm is sen-
sitive to noise and instability. to solve this problem, 
burt proposed the gradient pyramid and matched 
the image fusion method based on significant meas-
ures. Sims and Phillips[3] gave three kinds of pyramid 
image fusion for qualitative and quantitative results.

A different spatial resolution may be used in a 
targeted manner to highlight important features and 
details of each image related to pyramid transforma-
tion based on the fusion method; compared with the 
simple image fusion method, it obtains a significant 
improvement fusion effect. However, the image pyra-
mid decomposition is a redundant decomposition of 
the image, that is, redundant data between the layers 
after decomposition. meanwhile, the high-frequency 
information in image fusion results in greater losses 
that may appear vague and unstable while rebuilding 
the pyramid. In addition, the image of Laplace, the 
ratio of the low-pass, and no direction of morpholog-
ical pyramid decomposition could be better to extract 
image features. the wavelet transform technology that 
developed in the 1980s has many other time (empty) 
frequency domains but does not have excellent charac-
teristics, such as orientation selectivity, orthogonal var-
iable time-frequency domain resolution, local support 
adjustable data analysis, as well as smaller amounts. 
these excellent properties make the wavelet trans-
form become a powerful tool for image fusion. multi-
scale wavelet transform properties are more in line 
with the human visual system, and computer vision 
is transformed from a coarse to a finer, more similar 
understanding of the process and is more suitable for 
image fusion. the basic steps of image fusion method 
based on discrete wavelet transform are as follows: ① 
a source image separately for each wavelet transform, 
build the image of the wavelet pyramid decomposition; 
② high to low for each decomposed layer fusion pro-
cess, the different frequency components of each layer 
can be decomposed into different fusion operator pro-
cesses, and, ultimately, get the wavelet pyramid fused; 
③ obtained after fusion inverse wavelet transformation 
of wavelet pyramid, and the resulting reconstructed 
image is fused images. In the image fusion process, 
fusion rules, and fusion operators, the choice of fusion 
quality is essential. In order to obtain better visual 
characteristics, richer detail prominent fusion effect, 
fusion rules, and fusion using operators are described 
as follows: ① low-frequency part of the decomposi-
tion, that the image is “rough like,” using the weighted 
average fusion rules or grayscale value selection fusion 
rule. ② For the high-frequency components, the use 
of regional characteristics is measured based on the 
amount of options and the weighted average operator. 
③ For the high-frequency band in three directions, 
choose different characteristics based on the selected 
operator.
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4 PrEProcESSInG tHE ImAGE-to- 
bE-dEtEctEd FuSIon

d. Lowe[4] uses a strong feature point information; with 
the feature points of weak image matching method 
localized, this approach requires the information-rich 
part of an image. down-sampling and lower-quality 
JPEG compression caused by the loss of local infor-
mation are based on the feature points matching algo-
rithm to find an SIFt point that causes difficulties. In 
commonly used detection methods, SIFt rGb color 
image is detected by a linear transformation to con-
vert the image to grayscale values, and not take full 
advantage of the three channels of information. In 
order to deal with the local information of the image 
missing tamper, fuller use of the multi-channel color 
image information location tampered area treated by 
the method of image fusion detected image preproc-
essing, and the details are fused to the plurality of 
channels in an image. the algorithm used by tao et al 
proposed an image fusion method based on weighted 
multi-scale basic form; wmFF expresses a continu-
ous multi-value image formula, which is as follows:

dH a
H
x

d x a
H
x

H
y

dxdy

a
H
y

d y

i
i

i

N

i
i

i

N
i

i
i

i

N

22

1

2
2

1

1

2
2

∑ ∑

∑

= ∂
∂





 + ∂

∂
∂
∂

+ ∂
∂







= =

=  

(1)

Among them,

a

H
x

H
y

H
x

H
y

i

i i

k k

k

n

∑
=

∂
∂





 + ∂

∂






∂
∂





 + ∂

∂




=

2 2

2 2

1  

(2)

detection algorithm based on image fusion
After the integration of multi-channel images, the 

image luminance channel makes copies - transform - 
mobile tamper detection, in general, local brightness 
adjustment in two ways: one is proportional to the 
luminance channel adjustment; visual effects of this 
adjustment are more blunt; another is to adjust the 
rGb channels of the same value, and the visual effect 
of this approach is more gentle. taking into account 
the local image brightness adjustments possible, there 
is a need for a simple calculation of regional growth 
guidelines so that it can be detected by the local 
brightness adjustment area. we chose the brightness 
histogram as the feature region area. If the histogram 
characteristics of the two areas u, v satisfies
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two areas are considered similar in which s is a 
histogram of the number, and t is the threshold value.

Image fusion-based algorithm steps are as follows:
the first step: to be detected through a color image 

down-sampling operation or after a reasonable multi- 
channel image fusion;

Step two: the image fusion is performed after 
SIFt point detection and fast matching;

the third step: to determine whether the presence 
of SIFt point, without the image without tampering, 
is the next step;

Step four: the area looking for similar images and 
masked morphological operations, and to further 
determine tampering.

5 SummAry

this article presents an image tampering detection 
method based on SIFt feature points; the algorithm to 
use SIFt feature points out the initial coarse positioning 
of the tampered region, then matches the SIFt feature 
points as seed points, and gradually grows the tampered 
area. In order to perform down-sampling or prepare a 
low-quality JPEG image after compression, we need to 
tamper with detection and resolve high-resolution color 
image tampering detection volume problem, a color 
image based on tamper detection image fusion.
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Splicing detection based on consistency of color filter array’s characteristics
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ABSTRACT: In this article, a new interpolation model is established to the step edge caused by splicing 
based on the analysis of the interpolation of color filter array of step-type boundary signals in the imaging 
process. We need to design the measure amount of interpolation features consistency of color filter array, 
so as to identify the difference between gray distribution of the two ends of the histogram. We should clas-
sify pixels on splicing boundary by threshold decision method and realize the positioning of the splicing 
 boundaries.

KEYWORDS: Image forensics; splicing detection, filter array, histogram.

1 InTRODuCTIOn

Image mosaic image is currently a common method 
that is tampered with and is often used maliciously 
as well as modified the true content of the original 
photographs, mostly using a variety of image editing 
software from two or multiple different target areas 
in the original image into a mosaic amplitude new 
synthesized image. How to successfully achieve the 
splicing operation Blind digital image forensics has 
become an important topic in research; existing dig-
ital image mosaic detection technology, including 
a light source based on the estimated direction of 
inconsistency[1], based on the edge of bipolar signals 
modeling[2] and phase consistency[3], using the noise 
distribution in the camera CCD or CMOS sensors 
inherent[4], the consistency of the estimated camera 
response function at the edge of the area on both 
sides and other methods. Although these methods 
can achieve splice detection tasks in simple scenar-
ios, but are needed during the execution of a large 
number of statistical learning algorithms and human 
intervention, they cannot be fully automated and 
rapid and effective. These methods are characterized 
by the presence of the robustness of the estimated 
difference in accuracy rate, lower boundary loca-
tion, and splicing defects such as lack of precision; 
in order to overcome the earlier shortcomings, we 
propose a color filter array image mosaic based on 
consistency analysis features of the rapid detection 
algorithm.

2 InTERpOlATIOn pROpERTY MODElIng 
THE COlOR fIlTER ARRAY

In general, in digital cameras, each pixel is used only 
to record data with a CCD sensor. Therefore, in the R, 
g, and B three color channels, information related to 
each of the pixels can be recorded in only one color 
channel, and the color information is for a complete 
record, usually in the form to cover the CCD color 
filter array, that is, a color filter array. The most com-
monly used is the Bayer color filter array: The basic 
unit comprises a blue and a red component, and the 
two components are arranged along the diagonal 
direction of the green filter. Only a single record red 
CCD cell (r), green (g), or blue (b) color components 
in one, the missing color information where the infor-
mation is recorded in the neighborhood of the chan-
nel approximation is obtained, that is, a color filter 
array interpolation, which is a digital imaging process 
is an important step.

A natural edge in the image is a discontinuity in 
the visual scene luminance reflected light, wherein 
the step shaped edges are the most common type of 
imaging process; the edge of the step-type optical 
color filter array, including the inner filter and the 
color filter array interpolation of two steps. Step the 
natural scene optical edge; the transition zone due to 
its luminance certain width must be set to w; the CCD 
sensor is provided as the physical size of the unit δ, 
the luminance signals of the optical sampling inter-
val for δ. for step-index optical edges of different 
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intensity in the corresponding digital imaging results, 
the distribution may exist in pixel gray edge transition 
zone with corresponding figures for the following 
two situations:

1   presence of luminance transition zone corre-
sponds to the optical edge w>δ visual effects when 
there is a certain width and fuzzy situation. Color 
recording mode based on the color filter array; the 
luminance corresponding to the transition region 
has at least one distribution within CCD sensing 
unit. Thus, in a digital photograph, the final image 
must be recorded at one or more pixels in the tran-
sition zone luminance information; the recorded 
values of these pixels will be apparent between the 
gradation level where the ends of the edge.

2   w≤δ Brightness corresponds to the optical edge 
transition zone is relatively narrow, less than the 
minimum resolvable size CCD, which is often 
encountered in the case of high-resolution imag-
ing. If the luminance corresponds to the transition 
region within a CCD, a CCD sensor is just a dis-
tribution unit, with the latter corresponding to the 
digital gray scale image as the edge of the cable is 
equivalent to the transition zone 1, as in the case, 
if the luminance corresponding to the transition 
region the CCD domain, there is no distribution of 
CCD sensor unit, the transition zone correspond-
ing luminance record information is missing, the 
missing values are obtained by interpolating color 
filter array. Thus, in the final imaging results, the 
corresponding figures near the edge of the transi-
tion zone will exist in a certain neighborhood of 
two or more gray-scale distribution.

3 MOSAIC COlOR fIlTER ARRAY 
BOunDARY CHARACTERISTIC 
InCOnSISTEnCY MEASuRE

position coordinates in a digital photo image, gray-
scale characteristics of the statistical distribution of 
the quantitative measure of the step-type edge transi-
tion zone located the edge of a step-like cable point ε 
to (xε, yε), and its local histogram statistics for

L l=ε δ(i) [p(x)]  (1),

where i = 1,2,…,n, p(x) represents a pixel to the center 
ε, along a direction perpendicular to the edge where 
a single pixel is an extracted gradation sequence; lε is 
histogram of local statistical functions; and δ is the 
statistical accuracy of the histogram width.

Based on this, we have designed within a color fil-
ter array corresponding to the edge of the pixel inter-
polation characteristic values ε

g L L L
i

N

∑= + +ε ε ε ε
=

(q(A) (q(l A)) (i)
1

 (2),

where q(A) and q(l+A) represent the amplitude 
value of the histogram bin number A and l + A to 
be quantized into. The interpolation step in the real 
scene, whether optical edge card within what resolu-
tion algorithm processing via the image sensor and 
color filter array, the edge point corresponding to the 
image of a color filter array will be much smaller than 
a characteristic amount, which is the digital camera 
imaging inherent laws of the decision.

The digital image stitching operation will usu-
ally have a clear outline of some object to copy and 
paste from one image to another image; the stitching 
boundaries often form a new step edge that we call 
“step-edge stitching class.” In the case of other types 
of follow-up operation that does not appear, the step-
edge stitching class type can be directly modeled as 
a step sequence:

A x x

L A x x
v(x)
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1

=
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+ >
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Among them, x represents a discrete integer coor-
dinates local coordinate system, and A and l denote 
the magnitude of the edge of unilateral and bilateral 
between the relative height. Transition zone width 
is of only one pixel unit scale, namely w=x2−x1=1. 
Splicing operation itself is only due to the different 
two-dimensional matrix of combinations of numbers, 
similar to the estimates at the boundaries of the pro-
cessing within the non-color filter array interpolation. 
A step-shaped edge is in accordance with the analysis 
method of the color filter array, where such a local his-
togram of the edge point will appear in a clear distribu-
tion of binarization, that is, grayscale levels q (A) and 
q (l + A) in the formation of a very prominent peak, 
so that the appropriate color filter array eigenvalues 
are close to 1. This natural photo image demonstrated 
that the edges of the step-type characteristics are com-
pletely different, so we achieve an accurate identifica-
tion of the type of stitching the edge of the step class.

Strength of weak fuzzy operations and JpEg com-
pression is often used to smooth mosaic border and 
hide stitching marks. from the point of view of signal 
processing, such processing is equivalent to the low-
pass filtering process. Class-type splicing step edge 
signal experiences a weak model before and after the 
low-pass filtering process. At this point, the pixel will 
be disturbed close to the boundary, and the gray-level 
value of A + 0.5l is close to the middle. When the 
blur intensity is limited within a certain range, gray-
scale variation will be limited to a certain extent, as 
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long as the gray histogram precision variable does not 
exceed a color filter array features measure adopted, 
traces can still be accurate splicing operation detected.

4 BASED On THE COnSISTEnCY Of THE 
COlOR fIlTER ARRAY STITCHIng 
fEATuRE DETECTIOn AlgORITHM

Interpolation step color filter array-type edge char-
acteristic quantities of several consistencies in the 
global image can be used as an effective measure to 
identify and locate the splicing operation stitching 
traces; complete image stitching is mainly divided 
into the following four steps:

1      Edge detection. Treatment using Canny operator 
edge detection test images [5], to generate an edge 
pixel set ψ={(xi−yi)|i=1,2,…q}, where (xi−yi) 
denotes an edge pixel i location coordinates, q rep-
resents the total number of edge points. If the test 
object is a color image can be the green channel, 
images are analyzed.

2   Step-type edge location. In positionψas the center 
coordinates of each one, the edge is perpendicu-
lar to the direction of extraction of a single band 
of pixels. And then along the left and right sides, 
respectively, calculate the set of pixels away from 
the center point η within the range of the mean 
and variance of ζ, respectively, for the (μt,σt) and 
(μr,σr), as here, w and ζ is a preset value of the 
experience, and we set the edge of the constraints 
to be step type: ①|μt−μr|>ensure the edge strength 
control threshold; ②σt<smoothing factor t; and ③σr 
<smoothing factor r.

3   The calculation of the amount of the color filter 
array interpolation feature. for each edge pixel 
point (xi,yi), denoted as point ε, the first of its center, 
along with a single-pixel location perpendicular to 
the direction of 2(ω+ζ) length of the edge, the sta-
tistics of the local histogram lε, for the purposes 
of ordinary 24-bit color images; the width of each 
element in the histogram is Wb=256/nb, to calcu-
late the inner edge of the color filter array interpo-
lation characteristic values at the point gε.

4   locate the splicing operation marks. using the 
threshold method, each edge set ψ pixel, after 
splicing condition assessment: If gε>1−τf, ε can 
be considered a mosaic border points.

using binary image records, the location of all 
splice boundary points, enabling the positioning of 
stitching full marks, if a judgment is the number of 
the test image stitching boundary points accounted 
step - the proportion of the total number of edge pix-
els exceeds a predetermined threshold, the image will 
be classified as a mosaic image, and they will be oth-
erwise classified as natural images.

5 SuMMARY

Through a detailed analysis and discussion of the 
impact on the splicing operation interpolation prop-
erty within the photo image color filter array, we dis-
cuss the operation of the imaging process of stitching 
at the edge of a local histogram features consistent 
damage and present a step-type edge color filter array 
interpolation characteristic abnormal splicing opera-
tion to detect methods positioning.
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ABStrACt: to solve and study the problem of online detection of pulp concentration and the real-time con-
trol, using the relationship between the ultrasonic amplitude attenuation and the slurry concentration to achieve 
the online detection of the slurry concentration so that then we can design a detection system to measure the 
pulp concentration. the results show that the detection results are basically in agreement with the actual values. 
According to the characteristics that the pulp concentration control system exists, such as the big lag, nonlinear, 
and time varying, it is difficult to achieve the ideal control effect in the conventional PID controller. In order to 
improve the system performance of pulp concentration control, we put forward a kind of control method of PID 
controller based on improved neural network adaptive. the simulation result shows that the controller has a fast 
response speed, stable adjustment, and anti-jamming ability of control performance than the conventional PID 
controller, to achieve the requirements of the pulp concentration’s real-time control.

KeywOrDS: neural network; pulp concentration; ultrasonic attenuation; PID controller.

1 IntrODuCtIOn

Pulp concentration is one of the important process 
parameters that determines the paper quality in pulp 
and papermaking process, detection and control of 
pulp concentration can accurately stabilize the beat-
ing effect, reduce paper quantitative fluctuation, and 
increase the stability of paper production, so as to 
improve the quality of papers.

the control of pulp concentration is a large hys-
teretic and an uncertain mathematical model system. 
therefore, when some parameters of the system have 
been changed in the processing, using the fixed PID 
controller is difficult to maintain the optimal control 
effect. In order to obtain the optimal control effect, we 
usually use the real-time online method for tuning the 
PID control parameters.

through the combination of BP neural network 
and PID phase, getting the neural network controller, 
it can be used for pulp concentration control [1]. we 
should take advantage of self-learning, the function 
of adaptive neural network, and adjust PID parame-
ters according to the actual conditions of real time 
online, which makes the control of pulp concentra-
tion in an optimal state, to achieve better control 
quality.

2 PulP COnCentrAtIOn In OnlIne 
DeteCtIOn SyStem

the measuring principle is mainly based on plane 
wave ultrasonic in slurry to spread. 

Suppose a plane longitudinal wave propagation 
in slurry, when x is distance, its amplitude with dis-
tances by an exponential decay, namely as follows:

em m
x

0ξ ξ= α−  (1)

As shown in equation (1), X is distance from the 
ultrasonic transducer, ξmo is the initial amplitude, and 
α is ultrasonic attenuation coefficients of paste.

the amplitude of the sound wave is proportional 
to the amplitude of the transducer signal, so equation 
(2) is available:

X
V
V

m

m

1

X
ln

1
ln0 0α ξ

ξ
=







= 



  (2)

As shown in equation (2), V0 is signals (Signal 
Stimulus) amplitude added to the transmitting trans-
ducer and V is the signal amplitude on the receiving 
transducer receives.
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In addition, the slurry solids concentration is 
proportional to, and, predictably, by measuring the 
combined emission transducers on the amplitude of 
the signal V0 and receives transducer output signal 
amplitude V; we need to calculate their relative atten-
uation and measure concentration of the slurry.

3 SyStem DeSIgn

Figure 1. System hardware design block diagram.

It works as follows: the main control chip gives 
a start signal; the control signal transmitter trans-
mits analog signals, amplification, and analog sig-
nal processing, loaded into an ultrasonic transducer 
 transmitter, and sends signals to the signal processing 
circuit. the signal processing circuit is controlled by 
the main control chip to convert, and the results are 
sent to the main control chip to handle conversion.

4 COntrOl OF PulP COnCentrAtIOn

4.1 Pulp concentration control system of the 
working principle and mathematical model

In the pulp and paper production process, the pulp 
concentration control system consists of a pulp con-
centration meter and electric valves. the PID control-
ler is composed of three parts, as shown in Figure 2. 
PID controllers based on concentration of concentra-
tion sensors signal are compared with configuration 
settings adjusted by the difference of the two signals 
to regulate the electric valve opening in order to 
adjust by diluting white water dilution to a specified 
concentration of pulp and, finally, the production.

Pulp consistency control system transfer function 
can be expressed as

Y s
U s

k
Ts

e s( )

( ) 1
=

+
τ−  (3)

Figure 2. Pulp concentration automatic control system.

the next section will introduce the dynamic char-
acteristics of value, the dilution and mixing of water, 
and pulp consistency of dynamic properties for iner-
tial sensors.

4.2 Principle and algorithm of PID neural network

In order to obtain better results, PID control must 
adjust the proportion (p), points (I), and differential (d) 
three-control functions; form and control the relation-
ship of mutual coordination and restraint. Due to the fea-
tures of the paper-making process, it generally belongs 
to the non-line relationship [2]. therefore, in order to 
find optimal tuning parameters, the traditional PID 
parameters tuning method is not adapted to PID control. 
neural networks with arbitrary nonlinear expressiveness 
can be achieved by learning the system performance 
with the best combinations of the PID controller.

Due to BP networks for optimization of parameters 
and slow convergence, target function exists at multi-
ple extreme points, is easy into local minimum value, 
and rBF network by entered to output of mapping 
is nonlinear of, implied layer space to output space 
of mapping is linear of, thus greatly accelerated has 
learning speed and avoid local minimum problem, 
so BP network adjustment PID parameter of based 
Shang joined rBF network also can accelerated 
PID parameter of adjustment, and enhanced its anti- 
interference sex and robustness.

PID

BP NN

learning algorithm

control object

RBF NN

Kp Ki Kd

r(k)

e(k)

-

+
+

-

u(k)

y1(k)

y(k)

+ -

Figure 3. Controller setting structure.
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Figure 3 shows the rBF neural network PID con-
troller tuning chart.

the controller consists of the following three 
components:

1   PID controller, closed-loop control on the charged 
object directly, online tuning of three of them;

2   the identification of rBF network, used for online 
identification of an object model so that there is a 
timely observation of control objects of Jacobian 
information, and provide BP networks;

3   Jacobian BP network using rBF networks regu-
late their weights and three of its output of the PID 
controller parameters so as to realize the adjust-
ment of parameters of PID controller in order to 
achieve an optimal index.

4.3 Control algorithm

Classic increment PID controller is used, take control 
error e k r k y k( ) ( ) ( )= −  control algorithm.

u k u k u k( ) ( ) ( )= = ∆  (4)

u k K e k e k K e k K e k

e k e k
P i d( ) [ ( ) ( 1)] ( ) [ ( )

2 ( 1) ( 2)]

∆ = − − + +
− − + −

 (5)

the three input values of PID controller are as 
follows:

x e k e k( ) ( 1)1 = − − , x e k( )2 = , 
x e k e k e k( ) 2 ( 1) ( 2)3 = − − + −  (6)

If the performance indexes of the neural networks 

adjustment are set as E k e k( )
1

2
( )2= , then the infor-

mation of the Jacobian controlled process can be 
derived through identification of rBF network[4].

there are three adjustable parameters correspond-
ing to the output node of the BP network.

=( ) ,1
(3)O k K p

 =( ) ,2
(3)O k Ki

 O k Kd( )3
(3) =   (7)

Based on rBF identification PID parameters’ 
Automatic adjustment control algorithm can be 
divided into the following steps.

1   First to determine the rBF identification network 
input node number m, the hidden layer number P 
learning rate O, and inertial coefficient, the initial 
value is given to the hidden nodes center vector cj, 
base width parameter b j and weight coefficient of w j:

2   to determine the BP network structure, automati-
cally adjust the PID controller

3   By sampling, we can get the y (k), r (k), calculated 
e (k). then, we calculate the input value and the 
output value of BP neural network of neurons in 

each layer; the third layer’s output values are the 
three adjustable parameters of PID controller and 
then calculate to get the u (k), and u (k) is trans-
ferred to the controlled object. we also need real-
time control; simultaneously, we should import it 
to the rBF identification network so that we get 
the Jacobian information. when we get the control 
object, the next step is outputting y(k + 1);

4   the adjustment of rBF identification network 
weight coefficient, the hidden node centers vector, 
and the base width parameter are usually adjusted 
by gradient descent method of weight coefficients.

5   the method to adjust the weight coefficient of BP 
neural network is similar to the adjustment of rBF 
network, and all methods are approached by gra-
dient descent method.

6   let k = k + 1, return to step①, and continued.

5 SyStem SImulAtIOn InStAnCe

Follow a typical pulp concentration control system for 
the simulation of the control object model with delay 

of the first-order model: G s
s

e s( )
3

2 1
3=

+
− . using BP 

network structure of 4–5-3, learning rates η = 0.29, 
inertia coefficient α = 0.45, and the weight value 
[ −1,1] random number in the range. rBF neural net-
work identification of the structure of 2–8-1, η0=0.31 
learning rate, inertia coefficient α0=0.06, and β0 = 
0.045. For the optimization of the PID controller with a 
neural network setting Kp, Ki, Kd, control parameters, 
to control the pulp concentration, compared with the 
traditional PID setting method, response to the turmoil 
in the pulp concentration is faster, transition time is 
shorter, and we can get a better control effect[3].

Figure 4. Step response curve.
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Figure 5. Adaptive parameters for curve.

6 SummAry

this article develops a mathematical model of the 
pulp concentration control system based on an 
online detect system designed to detect concentra-
tions of values sent to the concentration of neural 

PID controller for improved control and testing. 
Simulation result of neural PID controller is in pulp 
consistency; control system performance is greatly 
improved, responsive to pulp concentration fluctua-
tions, and takes less time to transition, to get better 
control.

ACKnOwleDgmentS

this project was supported by no. KF2012003 and the 
Foundation means provided by the Key laboratory of 
Pulp and Paper Science & technology of ministry of 
education of China.

reFerenCeS

[1] Xinshen wu: the study of PID control about pulp con-
centration of optimization, Computer & information 
technology (2009), in press.

[2] Jinkun liu: Advanced PID Control and MATLAB 
Simulation (Publishing House of electronics Industry, 
Switzerland 2006).

[3] Zhenglin wang: MATLAB/Simulink simulation and 
 control system (Publishing House of electronics 
Industry, Swizerland 2012).

[4] Xuehong Pei: the PID control based on the improved 
rBF neural network (2010).

9781138027282_Chp_1071.indd   254 13/04/15   11:14 PM

 

http://www.crcnetbase.com/action/showImage?doi=10.1201/b18558-56&iName=master.img-003.jpg&w=188&h=159


255

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

Research on opportunistic networks applied in remote areas

Ding Hai Gong
School of Mathematics and Statistics, Hechi University, Guangxi Yizhou, China

ABSTRACT: For the future of the opportunity networks applied in remote areas, we analyze the six well-
known routing protocols for Opportunity networks, such as Direct Delivery, Epidemic, First Contact, MaxProp, 
Prophet, and SprayAndWait. We emulate the application of the six routing protocols in the network scenario 
that simulated the remote areas, and we evaluate the performance of these routing protocols in this scenario 
from four aspects: delivery rate, routing overhead, transmission latency, and buffer time. The simulation results 
show that MaxProp and SparyAndWait perform well in this scenario, multiple-copy forward mechanism is 
superior to the single copy in delivery rate and transmission latency, and multiple-hop routing mechanisms 
increase the routing overhead.

KEYWORDS: Opportunistic Networks; Remote Areas; Emulate; Routing protocol.

1 INTRODuCTION

AS the popularity of various wireless handheld devices 
with Bluetooth or WiFi increases, the networks are 
usually disconnected in many practical network envi-
ronments, because the nodes are sparse and move 
frequently. Therefore, an end-to-end path between the 
source and the destination can never be built com-
pletely, and MANET (Mobile Ad hoc Network)[1] 
cannot apply the network to the network. Opportunistic 
network[2] is an extension of the Ad hoc network; it 
takes advantage of the encountering opportunity cre-
ated by moving of nodes to realize communication and 
effectively solves the issue discussed. Opportunistic 
networks are mainly applied in such networks that lack 
communication infrastructure and have a bad network 
environment. For example, pocket exchange network 
and wireless Internet access in remote areas. [2]. 

It is not available or difficult to use the Internet 
in remote areas due to limited network infrastructure, 
and opportunistic networks can provide these areas 
with non-real-time, low cost of communication ser-
vices. DakNet[3] project is an opportunistic network 
deployed in India’s remote areas, in order to supply 
rural communication links. Similarly, there is Saami 
Network Connectivity[4], Tier[5] and Wizzy[6]. On 
the basis of the characteristics of the opportunistic 
network and the potential application in remote areas, 
a network scenario similar to the features of remote 
areas is set in this article. Analysis and comparison 
are made for the functions and characteristics of 
some typical routing protocols in opportunistic net-
works applied in this scenario, in order to evaluate the 
performance of each algorithm.

2 RElATED WORK

DirectDelivery[7] is a typical single-copy routing 
protocol, and it is also the most simple routing mecha-
nism. The message is carried by the source node until 
it encounters the destination node and the message is 
delivered to the destination. This routing protocol has 
the least overhead, but it has a lower delivery rate and 
higher transmission delay.

Epidemic is essentially a flood strategy. The basic 
idea is random pair-wise exchanges of messages 
among mobile hosts [8]. In theory, each node will 
receive all messages by enough exchange between 
nodes; message delivery rate can be maximized, 
and transport latency can be reduced [9]. However, 
resource will be cost fast because of flood, and it 
increases the number of message copies.

FirstContact is a single-copy routing protocol. The 
source node carries messages to move and forwards 
the message to the first encountered node called relay 
node, which continues to carry and forward the mes-
sage to the first encountered node, and so forth, until 
the message is forwarded to the destination node.

MaxProp[10] is improved on the basis of 
Epidemic. The improvement is that the source node 
sets TTl (Time-to-live) for the message. Through 
the forwarding process when the expiration of the 
message TTl comes or the node receives an ACK 
(Acknowledgment of receipt), or the node’s buffer is 
full, the node will discard the message. 

Prophet [11] (Probabilistic Routing Protocol 
using History of Encounters and Transitivity) is a 
routing protocol based on the probability. Each 
node estimates the probability of encountering other 
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nodes, and probability increases with inter-node 
encounter and then decreases with time when not 
met. Nodes update the reachable probability with 
other nodes by probability transitive, so as to eval-
uate the probability of encountering with a destina-
tion node. 

By setting replications of messages in the network, 
SprayAndWait (SAW for short) protocol controls the 
extent of the flood [12].There are two phases: Source 
node originates l message copies for every message 
and they are spread – forwarded to l relay nodes in 
spray phase. In wait phase, if the destination is not 
found in the spraying phase, each of the l nodes car-
ries a message and transmits the message to the desti-
nation node directly. In Binary mode, the source node 
will send half of the packets to the encountered relay 
nodes, and then the source node and the relay node 
repeat the above operations until only one packet 
is left in all the nodes, and then the node comes to 
Wait stage, with direct transmission to the destination 
node.

3 SIMulATION SETTING

We use the ONE (Opportunistic Network 
Environment) simulator [13-14] to simulate. This 
scenario consists of a 4500m × 3500m area, simu-
lation time is 12 hours. A new message is generated 
in every 25 to 35 seconds and the message sizes is 
uniformly distributed between 500KB and 1 MB. 
We simulate 310 node moving scenes that consist 
of pedestrians, motorcycles, cars, and buses and 
all carrying Bluetooth, including 270 pedestrians 
(Divided into two groups), 20 motorcycles, 8 cars, 
and 12 buses. The mobile nodes are set as shown in 
Table 1.

Table 1. Characteristics of mobile nodes.

Mobile 
nodes

Buffer  
size

Wait  
time

Moving 
speed

Transmission 
range

Mb s m/s m
pedestrian1  30 0~120 1~2  10
motorcycle  50 60~180 5~17.5  10
car  80 100~300 10~25 500
bus 150 100~300 10~25 500
pedestrian2  30 60~240 1~2  10

In the following simulation experiments, one 
group of pedestrians use Random Waypoint mobility 
model. Map Route Movement mobility model is used 
for motorcycles, cars, and buses. Another group of 
pedestrian use Shortest Path Map-Based Movement 
mobility model.

4 SIMulATION RESulTS AND ANAlYSIS

The simulation chooses the number of message and 
message TTl (Time to live) as a parameter, and it 
then analyzes the performance of various routing 
algorithms.

4.1 Impact of the message TTL

In the first set of simulations, we vary the message 
TTl of pedestrians, motorcycle, cars, and buses from 
60minutes to 600minutes.

As shown in Figure 1, as message TTl increases, 
the delivery rate increases, of which MaxProp and 
SAW increase significantly. However, DirectDelivery 
and FirstContact increase slowly, because both are a 
single-copy delivery mechanism. However, when the 
message TTl grows to a certain extent, the delivery 
successful transitive rate of each routing protocol 
to transmit slows down, suggesting that under some 
scenarios, improving message TTl to a certain value 
does not significantly increase the delivery rate. As 
a message TTl till 300, the rate of Epidemic and 
Prophet showed a downward trend. This is because 
when the message TTl grows to a certain value, the 
redundant copy of the message caused by the flood-
ing will buffer a long time, so there is not enough free 
storage space to store the message generated by itself 
or received from other nodes. Therefore, the delivery 
rate began to decline.

Figure 1. Various delivery ratios with message TTl.

Figure 2 shows the average overhead in this sce-
nario under various message TTl. From this figure, 
we can see that the overhead varies with message 
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TTl, except DirectDelivery. The reason is that the 
source node carries one message until it encounters 
the destination node and forwards the message to the 
destination node in DirectDelivey. The overhead of 
MaxProp and SAW decreases with increased mes-
sage TTl and tends to maintain a relatively stable 
range. When message TTl is till 300, the overhead of 
Epidemic and Prophet increases significantly because 
the number of message copies increases with mes-
sage TTl.

Figure 2. Overhead various with message TTl.

Figure 3 shows that the message TTl signifi-
cantly influences the average delay in this scenario. 
When the message TTl reaches a certain value, the 
delay growth eases. Taking MaxProp as an illus-
tration, when the message TTl reaches 500, the 
latency does not change substantially and is rela-
tively stable. The reason is that when the message 
TTl expires or the node has received an ACK or 
there is no buffer space for storaging, the message 
will be dropped. So when message TTl reaches a 
certain value, it has lesser effects on MaxProp pro-
tocol message delay.

4.2 Impact of the network traffic

In the second set of simulations, considering that the 
number of message in networks (also called network 
traffic) is various in scenarios, we fix the message 
TTl to 300 minutes and increase the number of mes-
sage from 1000 to 11000.

Figure 3. latency_avg various with message TTl.

Figure 4. Various delivery ratios with network traffic.

Figure 4 illustrates that network traffic has lit-
tle influence on single-copy mechanism routing 
algorithm such as FirstContact and DirectDelivery, 
whereas it has a significant effect on other algo-
rithms. When network traffic is small, MaxProp 
delivery rate is better than the other protocol. With 
the increase of network traffic, Epidemic, MaxProp, 
Prophet, and SAW delivery rate decreases gradually 
and when network traffic increases to a certain extent, 
the gap between the delivery rate of the four routing 
protocol gradually decreases.
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Figure 5. Overhead various with network traffic.

Figure 5 shows the routing overhead of SAW and 
DirectDelivery maintains a relatively stable range, 
which indicates that the overheads of both the routes 
are largely independent of network traffic; that is,  
because SAW adopts a similar stage of forwarding 
mechanism with DirectDelivery  in Wait phase. It 
waits for the destination node and forwards the mes-
sage to the destination node. When network traffic 
increases, the overhead of Prophet is gradually close 
to Epidemic, because the former uses the limited 
multi route replication; thus, the time of forward mes-
sage increases as network traffic increases.

Figure 6. latency_avg various with network traffic.

Figure 6 shows that the network traffic affects the 
latencyavg of all the routing protocols, but the effect 
is not obvious. The latencyavg of single-copy mech-
anism routing algorithm is less than other routing 
protocols.

5 CONCluSION

To explore opportunistic networking applications 
in remote areas, in this article, by setting specific 
network scenarios, several typical opportunistic 
network routing protocols are simulated, and each 
routing protocol in the scene changing with the mes-
sage TTl and network traffic situations is analyzed.  
From integrating  the performance of delivery rate, 
routing overhead, average transmission latency, 
and the average of buffer time, we can draw some 
 conclusions :

1      MaxProp and SAW have higher delivery rate and 
lower routing overhead as message TTl increases. 
For larger network traffic, SAW is superior to 
MaxProp. As for limited buffer space, MaxProp is 
better than SAW.

2   Multiple copies of the routing mechanism are 
superior to a single copy in the delivery rate and 
transmission latency.

In future work, we will further study SAW and 
MaxProp protocols, improve both of the algorithms, 
further improve the delivery ratio, and reduce the 
transmission latency of opportunistic network in this 
kind of scenario.
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PROFIBUS-DP interface development for intelligent instrument

Guang Xiang Miao
Baoding Electric Power Vocational and Technical  College, China

ABSTRACT: This article studies the basic theory of PROFIBUS-DP and the structure and function of Bus 
communication protocol chip SPC3 of Siemens, and DPV1 and DPV2’s extended functions were analyzed. 
Then, based on the Intelligent analysis instrument, the hardware and software design and the implementation 
method of DPV1 intelligent slave station interface were presented. Adopting “ARM board and the interface 
board” method, and the modularization technology and top-down method, at last, the embedded PROFIBUS-DP 
intelligent slave station has been realized.

KEYWORDS: Intelligent analysis instrument, PROFIBUS-DP protocol, SPC3, Intelligent slave station. 

1 InTRODUCTIOn

PROFIBUS is a Fieldbus international standard 
TYPE3 and the only national fieldbus standard of 
China that has been approved. PROFIBUS-DP is a 
low-cost communication protocol in high speed, and 
it is applied to a unit control system and distributed 
I/O. PROFIBUS-DPV1 is a kind of extended  version. 
In the combination of fieldbus and industrial Ethernet 
to realize totally integrated automation (TIA) devel-
opment, PROFIBUS-DP/DPV1 still plays a funda-
mental and core role.

This article uses the ARM board and AT89S52 
interface board, to implement the interface 
PROFIBUS-DP intelligent slave station. The  system 
diagram is shown in figure 1. A conventional instru-
ment with RS485 communication interface, the 
RS485 interface can be connected with the ARM 
board or AT89S52 interface board, and the user can 
accordingly need a flexible configuration.

Configure 1: A conventional instrument is directly 
connected with the interface board through RS485, 
realizes the transparent data transmission on the 
PROFIBUS bus.

Configure 2: A conventional instruments com-
municates with ARM board through RS485; ARM 
microprocessor communicates conventional instru-
ment through RS485 and will be responsible for the 
processing, analysis, and classification of on-site 
collection signal. ARM will transmit data to the 
AT89S52 interface board microprocessor by asyn-
chronous serial communication mode of UART; on 
the other hand, through the SPI bus, it will write data 
to the backup of Large Capacity SD card. The data 
message is transmitted to the PROFIBUS-DP bus by 
AT89S52 microprocessor through protocol conver-
sion chip, and monitoring, receiving DP master sent 
instructions and data, and the feedback to the ARM 
microprocessor to fault diagnosis treatment and cor-
responding operation.

2 COMMUnICATIOn PROTOCOL ChIP SPC3 
InTRODUCTIOn

Siemens SPC3 chip, based on the DP-V1 protocol, 
supports non-cyclic communication and alarm infor-
mation. According to DP-V2 protocol, it provides 
from the slave station and slave station communica-
tion, including data exchange broadcast (DXB) and 
synchronous mode (IsoM).

You should allocate the address pointer to the 
buffer segment. Service access point SAP can auto-
matically create DP communication, appearing in 
front of users of various message is different buffer 
internal data. Users can access the internal RAM 
through bus interface.
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Control SPC3 chip microprocessor does not need 
to consider the state of the structure; according to 
the generated interrupt, the main task is processing 
the received SPC3 master output data, processing 
through SPC3 sent to the master data, and completing 
a variety of diagnostic functions.

3 hARDWARE DESIGn

This article uses the ARM board + interface board, 
ARM board, and interface board connect through the 
cord, taking UART asynchronous serial communica-
tion mode. The interface board using AT89S52 series 
microprocessor, which contains 128KB on-chip pro-
grammable Flash, JTAG interface, supports on-chip 
debugging and programming, programmable serial 
USART, meets the control of the SPC3 chip and the 
speed of data transmission requirements.

3.1  SPC3 external circuit design

The interface circuit of AT89S52 single-chip com-
puter and SPC3 chip are shown in Figure 2; the SPC3 
of dual port RAM in CPU address space allocation, 
an external RAM, is equivalent to the MCU expan-
sion. In order to be compatible with the SPC3 chip, 
we designed the SPC3 work in 2K RAM mode; the 
XCS pin has two functions, when there is a need for 
the chip to work in 2K mode, which is CPU controller 
mode selection, the 4K XCS pin is configured as an 
AB11 address line.

The PA port for SPC3 multiplexed data / address 
bus, PC port as the SPC3 address bus AB0~AB7, 
which only AB0~AB2 for the effective high address, 
the rest of the address bus for low. The address bus of 
AB12 reverse, for single side external RAM address 
is 0X1000~0X15FF (2K). SPC3 has an internal 
address decoding circuit, and ALE pin is connected 
directly, without a latch.

3.2 RS485 transmission interface circuit

PROFIBUS-DP bus protocol is based on RS485, 
which is the high-speed transmission media. In field 
application, the input and output differential signal 
must be isolated.

ICoupler-coupled magnetic isolation technology 
of ADI company is a transformer isolation technol-
ogy based on chip size; its core is the planar trans-
former across the isolation barrier transmit and 
receives signals, and the non light emitting diode 
and the photosensitive triode combination of tradi-
tional uses a photoelectric coupler. Because the mag-
netic isolation transformer is essentially a two way, 
as long as the transformer proper circuit signal can 
be from any one direction, it can provide all kinds of 

transmission channels or receive channel configura-
tion of a multi-channel isolator.

ADM2486 is an isolated RS485 transceiver chip 
based on magnetic isolation technology of iCoupler. 
It integrates the digital isolators of three channels, 
differential driver with three states of output, and one 
with three inputs of RS485 differential receiver. The 
number of nodes that can be allowed are 50, and the 
highest transfer rate is till 20Mbps.

In this article, the design of electrical isolation 
part in PROFIBUS input /output the channel using 
ADM2486 chip principle is shown in figure 3. The 
chip has a power supply monitoring function, ther-
mal shutdown function, and high input impedance 
(30K), which allows till 50 transceiver access bus. 
The required external components are less, and the 
interface circuit is very simple. The 4 pins of SPC3 
serial communication are XCTS, RTS, TXD, and 
RXD. XCTS effective representation allows SPC3 
to send data, so it needs to maintain a low effective 
level. RTS signals of SPC3 requests RXD and TXD, 
respectively, for the serial receiving and sending port.

3.3 Other interface circuit

Interface board provides power from the ARM board, 
through the DC-DC isolation module: One way pro-
vides power for AT89S52 interface board, and another 
way provides power for PROFIBUS bus.

For data communication between two matching 
modules, we adopt ADuM1301 magnetic isolation 
chip, in order to ensure the communication of UART 
and signal. The interface part occupies a UART inter-
face of the ARM chip and two general I/O ports as 
communication signal.

Reset control circuit using the TI company 
TL7705, which can monitor power, instantaneous 
short circuit, and instant pressure drop and reset sig-
nal, which is generated and can be set the width as 
recovery. When the RESIn pin is low effective, can 
also reset MCU and SPC3 chip, so as to effectively 
monitor the AT89S52 interface board.

In addition, with AT89S52 interface board to con-
struct the RS485 interface, using ADM2483 coupled 
magnetic isolation chip, its use has the short-circuit 
current limited slew rate limited drive, low slew rate 
reduces the error terminal inappropriate matching 
and joint produced. Integrated thermal shutdown cir-
cuit can be the driver outputs to a high impedance 
state, to prevent excessive power dissipation.

4 SOFTWARE DESIGn 

The software is designed according to the different 
configuration, the ARM board software adopts UC/
OS-II embedded real-time operation system, using 

9781138027282_Chp_1074.indd   262 13/04/15   11:17 PM

 



263

the top-down design method, mainly to complete the 
following functions:

Serial port to receive the task: receiving and 
processing data message of intelligent analysis 
instrument.

D card operation tasks: Data files write large-ca-
pacity SD card, to backup.

Serial port to send tasks: Data packets are sent to 
the microprocessor AT89S52, sent to the PROFIBUS 
through SPC3 protocol chip and the program of 
PROFIBUS interface, including ARM initialization, 
AT89S52 initialization, and cyclic exchange of data 
between the two programs. AT89S52 interface board 
also includes SPC3 initialization procedure, the data 
cycle, and various interrupt events.

SPC3, the initialization process, includes the fol-
lowing: SPC3 interrupt configuration, user timer con-
figuration, device address, manufacturer ID setting, 
and various buffer addresses and length calculations 
of SPC3. SPC3 only provides an interrupt, the user 
program in the response interrupts from the inter-
rupt request register (IRR) to determine the content 
of what type of interrupt events specifically happen. 
Interrupt processing module to check and deal with 
new PRM message, CFG packets, and SSA packets.

ARM initialization packet is sent to the interface 
board according to the baud rate settings, waiting to 
receive the LPU’s answer. After the interface board’s 
answer is successful, ARM enters data exchange. 
In data exchange, ARM takes initiative to send 
PROFIBUS input data to the interface board, receiv-
ing master state PROFIBUS output data. After the 
corresponding interface board receives the initiali-
zation packets, it needs to detect and determine the 
accuracy of the baud rate, check the initialization 
messages, and send the success or failure of messages 
to the ARM, until the initialization process success-
fully changes into the data exchange state.

Under data exchange state, their program flow is 
shown in Figures 5 and 6. Semaphore reflects the 
state of the AT89S52 interface board, including the 
interface board and whether exchanging data and data 
can be received in the state. ARM board can commu-
nicate with interface board by state signal,  reliably 
ensure data exchange without interruption, not allow 
a deadlock situation to occur, and if SPC3 unexpect-
edly quits data exchange, ARM board promptly re- 
initializes the interface to re-enter the data exchange 
state.

In addition, the interface board is preset on another 
RS485 interface, which can connect the analysis 
instrument equipment, and it can directly transport 
the received data on the PROFIBUS bus. Program 
design of this part is relatively simpler. In the indus-
trial field, we often need to set some parameters that 
do not need change in the operation of the equipment 
by real-time field application, such as the current limit 

of frequency converter and the alarm value. The use 
of user parameters of user_prm technology only need 
to write GSD file, make the choice of parameters in 
the station configuration; when connecting master, 
parameters can be passed once to the slave state, and 
the slave station can use these parameters for the par-
ametric. The intelligent analysis instrument also has 
the corresponding setting value and the alarm value, 
which will be treated as user parameters, will reduce 
the communication message length, shorten the com-
munication time with PROFIBUS master station, and 
improve the bus communication efficiency.

The message of using DP master to test software 
analysis is as follows:

The first step: query whether the existence of the 
slave station.

Master sent to the slave station message: 10 03 01 
49 4D 16.

The response message from the slave station: 10 
01 03 00 04 16.

The second step: the slave station diagnosis.
The master asked the slave station message: 68 05 

05 68 83 81 6D 3C 3EEB 16.
The response of slave station: 68 0B 0B 68 81 83 

08 3E 3C 02 05 00FF 00 08 94 16
The third step: setting parameters of the slave 

station.
The master sends the message: 68 11 11 68 83 81 

5D 3D 3E B819 1A 0B 00 08 00 01 02 03 04 05 E9 
16.

A short response of the slave station: E5h.
The fourth Step: check the configuration data.
The master asked the slave station: 68 07 07 68 83 

81 7D 3E 3E 1121 2F 16.
From the slave station response: E5h.
The fifth step: another diagnosis.
The master asked the slave station: 68 05 05 68 83 

81 5D 3C 3E DB16.
The slave station response: 68 0B 0B 68 81 83 08 

3E 3C 00 0C 00 01 00 08 9B 16.
The sixth step: the data exchange.
The master sends the data: 68 05 05 68 03 01 7D 

00 00 81 16.
The slave station transmits data: 68 05 05 68 01 03 

08 02 03 1116.
The first five steps passed, entering the data 

exchange, serial debugging assistant repetitively 
shows the sixth step master station and slave station 
message. The six steps of the master station and the 
slave station communication are executed sequen-
tially; if any one of them could not obtain the correct 
response, master station will not go to the next stage, 
and this stage will only send the polling message.

Developing the slave station debugging board, 
PC machine, and the host computer PLC can be 
composed of simple PROFIBUS-DP the debugging 
system. By writing the system GSD file of the slave 
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station, the slave station can be identified in the 
STEP7 software’s hardware configuration.

5 DP PROTOCOL AnALYSIS OF EXTEnSIOn 
FUnCTIOn  

PROFIBUS-DP has three functional versions. DPV0 
only allows the master station exchange the  periodic 
data with the slave station and does not  support 
non-periodic data transmission, which makes the 
 control process lack flexibility. Although many 
embedded field devices need to change the original 
working state in the control of certain tasks, they need 
to achieve non-periodic data transmission.

DPV1 can be used to achieve this requirement, is 
intended to extend the function of DP, is a supplement 
to the basic functions of DPV0, and is compatible 
with the DPV0. The function of the extended DPV1: 
DPM1 and the DP slave station can transmit data 
between non-circulation; with DDLM read and write 
non-cyclic DDLM read/write function, we can read 
and write from the station to any required data and 
allow the alarm response. The new DDLM-ALAM-
ACK functions are used to direct response alarm data 
received from the station at DP; DPM1 and from 
non-cyclic data transmission between stations.

PROFIBUSDP-V2 can realize the circulation 
of communication, non-cyclic communication, 
and from the communication between stations. 
Introduction of the bus cycle can be achieved when 
there is  pulse synchronization regulation in master 
slave station. Two from the communication time 

between stations is greatly shortened, the clock syn-
chronization for event time tracking. Contribute to 
the control of time sequence in multi-master net-
work, using the command data that can be loaded 
into a field instruments.

Extended DP function is optional in terms of stand-
ard protocol, which ensures that the PROFIBUS-DP 
field devices in the past and has extended function of 
the equipment working together to ensure interoper-
ability. In the debug system, S7 300 PLC as the main 
station, integrated cycle to read and write and non- 
periodic writing service.

6 COnCLUSIOn

This article, from the development, describes the hard-
ware and software design method of PROFIBUS-DP 
interface in the intelligent instrument analysis. The 
intelligent slave station based on SPC3+C chip 
has strong controllability and operation ability. The 
development board provides an open communication 
protocol interface, can be embedded in various indus-
trial control instruments, is a convenient access of 
PROFIBUS bus communication, and realizes the data 
communication process control layer.
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ABSTRACT: With the overall rise of social media and the rapid development of e-commerce, more and more 
network consumers refer to word of mouth before buying or releasing word of mouth into social media after 
consuming. Therefore, the study on network word-of-mouth marketing under the environment of social media 
is of great practical significance. First, this article reviews the research on social media and network word of 
mouth. Second, it analyzes the influence of network word of mouth on network consumption behavior and the 
propagation mechanism of strong ties and weak ties in social media. Finally, this article puts forward some sug-
gestions about the strategy of network word-of-mouth marketing combined with social media for enterprises. 
We hope that these can bring some inspiration to enterprises.

KEYWORDS: Network Word-of-Mouth Marketing; Social Media; Strategy.

1 INTRODUCTION

1.1 Research background

In the recent ten years, more and more people in 
China have participated in virtual spaces, which has 
resulted in forming network social groups quickly. 
Network also plays the role of social media and has 
a great impact on people’s life. Social media such as 
micro-blog, Micro-message, and social network sites 
(SNS) are also showing a trend of rapid expansion. 
With Micro-message as an example, the 2014 second 
quarter financial report released by Tencent showed 
that active users (including the overseas Wechat users) 
reached 438 million in the financial consolidation 
month. Active users grew fast on a monthly basis. So, 
the growing trend of users using social media shows 
that the network socialization is quickly penetrating 
into their daily life.

E-commerce such as online shopping and online 
payment is also growing rapidly. The data released 
by CNIT-Research show that the overall online shop-
ping market size in the first quarter of 2014 in China 
amounted to 647.85 billion RMB, and its link rela-
tive growth rate was 11.7%, which presented the fast 
development momentum. In addition, the number of 
online shopping consumers in China was more than 
310 million users. And nowadays, network shopping 
is penetrating from PC terminal to mobile termi-
nal. In the year 2014, till June, the monitoring data 
from 100EC.CN showed that mobile payment users 
increased rapidly, the scale reached 205 million RMB, 
and the growth rate in the first half of 2014 was 63.4% 

and 5.2 times that of the overall online payment mar-
ket. It is expected that in 2015 mobile shopping mar-
ket scale will be more than 350 billion RMB and user 
size will be more than 520 million in China.

In addition, the investigation showed that the com-
position of network mainstream groups is similar to 
that of network consumer groups in China. Network 
consumers are accustomed to frequently visiting 
Micro-message, SNS, micro-blog, and other social 
networks to obtain information and communicate 
with friends (Yu Tingting, 2013). So, social media 
have become important channels of word of mouth 
or information communication between network con-
sumers. The rise of network consumers further high-
lights great marketing value of social media.

1.2 Problem presentation

Tang Xingtong (2011) pointed out that there are three 
fusion trends between social networks and business: 
trading in social networks; online communication 
after offline purchase; and social networks  bringing 
offline orders. In recent years, Millet mobile phone 
caught the trend of social media and business fusion 
each other and was the successful case doing network 
word-of-mouth marketing with the help of social 
media. From this case, we  know that on the one 
hand, the company established communication form 
of enterprise-consumers-consumers through building 
their own network community or using other social 
media for realizing customer loyalty and maintaining 
sustainable income. On the other hand, consumers 
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collect product information and discussions from 
other consumers making use of forum, micro-blog, 
Micro-message, and other social media, and share 
their own experiences, opinions, and related knowl-
edge with others through social media. With help of 
rapid network propagation, positive network word-
of-mouth detonated network buying spree. In addi-
tion, using other effective marketing means, Millet 
mobile phone become a great strength in Chinese 
mobile phone industry in just a few years. So, how to 
combine the network word-of-mouth marketing with 
social media will is a new subject e-commerce enter-
prises must pay attention to.

2 LITERATURE REvIEW

2.1 Social media research

The investigation data show that 88% of online 
consumers often search for word-of-mouth evalu-
ation from others, 80% often search for product or 
service information they need, which has become a 
necessary precondition for their consumption deci-
sion. In addition, according to the statistics, 84% of 
online consumers often share shopping information 
with their friends, and this information becomes 
an important content that other consumers search 
for. The repeating cycle forms social media (Sheng 
Zhenzhong, 2011).

Antony Mayfield (2008) gave the definition 
that social media is a new online media   for users 
participating in a great space and that has the fol-
lowing characteristics: participation, openness, 
communication, dialogue, communization, and 
 connectivity. Therefore, the essence of social media 
is a  combination of media and interpersonal relation-
ship, except for dissemination of information, also 
including interaction between people in the media 
(Yu Tingting, 2013). Currently, the most common 
social media are blog, micro-blog, Micro-message 
(Wechat), video website, forum, social networks, con-
tent community, and so on.

A large number of scholars and industry experts 
believe that social media has a powerful influence. 
Sun Nannan (2009) believed that social media has 
resulted in the changes of traditional discourse and 
public opinion mechanism, which makes public opin-
ion quickly turn from decentralization and small scale 
to centralized network public opinion and quickly 
generates strong word-of-mouth propagation effects. 
It is not difficult to see that, due to the interaction 
between people, the most prominent characteristic of 
social media is the ability to allow users to create and 
disseminate contents. How to make full use of social 
media and generate strong positive word-of-mouth 
effects is the subject this article studies.

2.2 Network word of mouth and its influence on 
network consumer behavior research

With the rapid development of e-commerce and the 
substantial increase of network consumers, many schol-
ars and industry experts paid attention to the field of net-
work word-of-mouth research. Buttle (1998) believed 
that network not only provides new tools for market-
ing but also, more importantly, creates a new platform 
where consumers communicate with each other, so net-
work word of mouth is an important form of social inter-
action between consumers. Henning (2004) believed 
that network word of mouth is positive or negative 
comments that previous, actual, or potential customers 
release about products or companies and that is trans-
mitted to the public or organizations through network. 
Litvin (2008) believed that network word of mouth is 
the information and communication about using and 
characteristics of a product or service through Internet 
technology and that all communicators are consumers.

But the domestic scholar Zhang Ying (2008) more 
completely and clearly explained the definition of 
network word of mouth. She believed that consumers 
can collect product information that other consumers 
provide and relevant discussions by use of a variety of 
communication media such as network bulletin board, 
forums, and chat rooms and share their own experi-
ence, opinions, and related knowledge about specific 
products through Internet, which creates a new form 
of word of mouth, namely network word of mouth. 
From the earlier discussion about definitions, we can 
summarize that network word of mouth consists of 
three basic characteristics: The main body of commu-
nication is consumers; communication channels are 
social media; and the contents of communication are 
comments and exchanges about products and services.

From the earlier analysis, it is seen that network 
word of mouth must have a significant impact on 
product sales. The studies demonstrated that at least 
16% of consumer purchase decision is mainly affected 
by network word of mouth compared with traditional 
media (Goldsmith, 2006). The study found the higher 
the mean score of a book review, the bigger the book 
sales by studying the book reviews from Amazon and 
Barnes Noble. However, some scholars drew different 
conclusions. For example, Chen (2004) pointed out 
that review scores of online products could not have a 
significant impact on future sales, but the amount of 
posted comments could. And some scholars studied 
the negative influence of word of mouth. For exam-
ple, Gong Ling (2008) pointed out that it is proved 
by the experiment that the influence of negative com-
ments is twice one of the positive comments. Besides, 
the experiments showed that the effect of negative 
network word of mouth on purchase decision of con-
sumers is significantly higher than that of the positive 
word of mouth (Jin Liyin, 2007).
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3 STRONG TIES AND WEAK TIES IN 
SOCIAL MEDIA

From the earlier conclusions these scholars studied, 
there is a close relationship between social media and 
network word of mouth. Social media is propagation 
medium of word of mouth and the relationship ties 
between word of mouth transmitters and recipients. 
Network word of mouth makes information spread 
to the place network can reach through social media 
such as propagation medium, so the effect of commu-
nication and visibility of network word of mouth is 
more than traditional word of mouth.

Why is the propagation effect of network word of 
mouth so great? We need to explain it from strong ties 
and weak ties theory. Granovetter (1974) put forward 
strong ties and weak ties theory. But weak ties play a 
key role in social network media. Brown, Broderick, 
and Lee (2007) believed that when a word of mouth 
is published in a network community, other mem-
bers pay attention to it. There is a state of weak ties 
between transmitters and recipients. Furthermore, the 
recipients have similar and close perception of the 
transmitters (Wallace, 1999). Because each netizen 
often is in different circles and multiple social media, 
a word of mouth will spread in different circles and 
social media; people in different circles can get this 
information through weak ties. These weak ties 
become a bridge of the spread of word of mouth. In 
social network media, although weak ties are not as 
strong as strong ties, weak ties have quick and effi-
cient communication efficiency with low cost, which 
is the power of weak ties.

In addition, weak ties can also be transformed into 
strong ties. In the same social media, users may find 
others with common interests, which can produce top-
ics and resonance. The more are common topics, the 
more are interactions, the more it is likely to become 
strong friends with each other. Brawn and Reingen 
(1987) believed that the effect of strong ties on behav-
ior of recipients is much larger than that of weak ties. 
When the state of being is in strong ties, transmitters 
and recipients are in close contact, further more close 
contact and will know each other better. The recipi-
ents will have more trust in the transmitters, so word-
of-mouth influence is greater.

4 STRATEGIES SUGGESTION OF  
WORD-OF-MOUTH MARKETING USING 
SOCIAL MEDIA 

Millet mobile phone made full use of popular social 
media and mobilized the enthusiasm of partici-
pation and experience from netizens. First, Millet 
mobile phone efficiently gathered loyal users by use 
of setting up strong ties with them. Second, it did 

efficient word-of-mouth marketing by use of weak 
ties between loyal users and others, so the market was 
detonated quickly and Millet mobile phone rapidly 
rose. Therefore, how to make use of social media and 
strong and weak ties for efficient network word-of-
mouth marketing is very meaningful for enterprises.

4.1 Prerequisite: Ensuring product quality

Above all, it needs to be clear that the basic premise 
of using social media for word-of-mouth marketing 
is to ensure product quality. The purpose of doing 
network word-of-mouth marketing by use of social 
media is to communicate positive word-of-mouth to 
consumers and reduce negative word of mouth. If the 
quality of a product itself is not good, then the reputa-
tion from consumers is negative. The word of mouth 
of losing consumers’ trust makes enterprises lose 
consumers in the end. So before network word-of-
mouth marketing, enterprises must ensure the quality 
of products and have a solid foundation for positive 
word-of-mouth marketing, and then the enterprises 
select suitable social media to spread positive word of 
mouth and meanwhile properly handle negative word 
of mouth.

4.2 Mining positive word-of-mouth

Enterprises should use social media to provide chan-
nels for word of mouth of consumers. For example, 
enterprise website building user comment area; using 
micro-blog, Micro-message to initiate experience 
topics such as free trial; establishing official micro-
blog and Micro-message to collect user comments; 
focusing on other comment websites to mine point 
of view from consumers; using social networks to 
invite consumers with high rate of repeated selling to 
pay close attention and leave message; and providing 
appropriate incentives for customers writing some 
pertinent quality evaluations. Therefore, the enter-
prises use social media effectively to collect user pos-
itive word of mouth, and at the first time understand 
their own shortcomings and improve products in time 
for avoiding the bad consequences that are not con-
trolled because of negative word of mouth.

4.3 Fully displaying positive word of mouth

How to utilize the existing word of mouth to affect 
other consumers’ decisions must be carefully taken 
into consideration, but showing word of mouth needs 
to be objective. For example, basic information of 
an author is displayed on prominent places in social 
media, including user grade of membership and IP 
address to reduce other consumers’ worries. Second, 
the evaluations from consumers on the product 
are fully demonstrated, including advantages and 
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disadvantages. Once again, consumers can mark the 
parameters of products and the total scores are shown 
to provide reference for other consumers’ shopping. 
Finally, according to consumers’ browsing prefer-
ences, the enterprises can build the word-of-mouth 
push mechanism and select the most suitable reputa-
tion information to give consumers for a convenient 
search.

4.4 Establishing relationship circle

Users in social media are often involved in multiple 
virtual circles. Interactions about a topic for a long 
time make them agree with each other. When the 
users are the actual or potential consumers of own 
products, the enterprises can build a good relation-
ship circle with them and do word-of-mouth market-
ing in the inner circle. The enterprises can encourage 
consumers to publish their experience evaluation. 
Because the circle has strong share motivation, so 
reputation evaluation will soon spread to other mem-
bers. When all consumers spread reputation evalua-
tions to other circles, this communication power is 
increased in geometric series.

4.5 Using influence of opinion leaders

Wasko (2005) found that the stronger is professional 
ability of a member identifying products, the more 
they are inclined to contribute more knowledge, 
including answering and forwarding related topics 
or airing actively their opinions in the virtual com-
munity. Their opinions will greatly affect others’ pur-
chase decisions. Therefore in social media, opinion 
leaders’ influence cannot be ignored. When group 
members discuss some topics with common interest 
more thoroughly, opinion leaders will come to the 
fore. Enterprises can establish a good relationship 
with opinion leaders, which will eventually make 
them become an important force of word-of-mouth 
marketing. Through their information channels, the 
enterprises can publish relevant information in order 
to conveniently opinion leaders forming the topic to 
meet their psychological status needs in the circle 
and have the aid of their influence for word-of-mouth 
communication.

4.6 Being good at creating topics

 By creating some attractive topics, enterprises appro-
priately guide users to prompt consumers to publish 
or communicate word-of-mouth evaluations related 
to products. Usually, these topics spending low cost 
can manufacture the greater influence of word of 
mouth. However, what needs to be paid attention to 
is that the topic must not challenge the bottom line of 
the public value and aesthetic taste. Otherwise, it will 

cause a great negative impact on the image of product 
word of mouth.

4.7 Listening carefully and properly responding

In social media, the influence of negative word 
of mouth is stronger than the positive one. 
Dissatisfaction with product experience from con-
sumers through network catharsis and several rounds 
of communication greatly affects purchasing deci-
sions of other consumers, which causes a great 
negative impact on the image of products and enter-
prises. Therefore, if enterprises want to establish a 
positive network word of mouth, they must properly 
deal with negative word of mouth. In fact, a number 
of negative word-of-mouth communications often 
are derived from the lag of tracks of enterprises’ 
countermeasures. For example, providing proposed 
complaint channels; reasonably and quickly making 
solutions; establishing crisis management mecha-
nism; and so on.

5 CONCLUSION

Social media have affected the people’s living and 
working in all aspects. Network consumers often 
refer to evaluation of other consumers and express 
their shopping experience through social media. 
Some cases shows that word-of-mouth effect with 
help of social media creates a strong influence on 
brand image of products. So enterprises must pay 
more attention to social media and network word-of-
mouth marketing. Moreover, the enterprises can also 
do creative network marketing through social media 
for achieving rapid development. Based on these, this 
article puts forward some strategies of network word-
of-mouth marketing and we hope that they bring 
some help for enterprises.
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A method of face recognition based on maximum margin criterion and 
difference vector 

Guo Cheng & Ya Ya Liu
College of Mathematics and Computer Application, Shangluo University, Shangluo Shaanxi, China

ABSTRACT: For face recognition of small sample size and high-dimension data dimension reduction prob-
lem, this article proposes a method of combining maximum margin criterion and difference vector for face rec-
ognition. First, we use the “Gram-Schmidt” orthogonal transformation to obtain the common vectors for each 
type of images. Then, we get the difference vector between the common vector and original image. Using MMC 
method of optimal projection axe for the difference vector, we calculate the training sample, testing sample of 
difference vector on the shaft of the optimal projection feature vector. Finally, we use third-order neighbor clas-
sifier to classify identification. The experimental results on ORL and Yale face database show that the method 
has good recognition performance.

KEYWORDS: maximum margin criterion; difference vector; common vector; face recognition.

1 INTRODUCTION

Face recognition is one of the hot issues in the field of 
computer vision and pattern recognition. Due to the 
face image being very sensitive to illumination, facial 
expression, posture change, and the image dimension 
being higher, these factors make face recognition 
more difficult. How to effectively reduce the face data 
dimension and extract the effective identification fea-
tures is a major problem to be urgently solved in face 
recognition.

Linear discriminant analysis (LDA) has been used 
widely in face recognition. LDA seeks the optimal 
projection directions that can maximize the between-
class scatter and minimize the within-class scatter[1]. 
However, LDA always encounters the small sample 
size (SSS) problem. In this case, the number of train-
ing samples is less than the dimension of feature vec-
tors, so the within-class scatter matrix  is singular[2].
To avoid the singularity problem of LDA, Li et al.[3] 
used the difference of both between-class scatter and 
within-class scatter as discriminant criterion, called 
maximum margin criterion (MMC). Since the inverse 
matrix does not need to be constructed, the SSS 
problem in traditional LDA is alleviated. MMC has 
the advantages of effectiveness and simplicity[4–6]. 
Cevikalp et al.[7] addressed the discriminative com-
mon vectors (DCV) method, which shows better 
face recognition effects than some commonly used 
linear discriminant methods, including Eigenface, 
Fisherface. The foundation of the DCV is the com-
mon vectors theory proposed by M.B. Gulmezoglu 

et al[8–9]. In this article, a DV-MMC method is pro-
posed, which combines MMC with difference vector 
(DV) for face recognition.

This article is organized as follows: The MMC 
method is discussed briefly in Section 2. In Section 3, 
we describe the DV method. Our DV-MMC algo-
rithm is presented in Section 4. Experiments are 
reported in Section 5, and some conclusions are 
drawn in Section 6.

2 MAXIMUM MARGIN CRITERION

Suppose there are c known pattern classes ω ω ω c, , ,1 2   ; 
the between-class scatter matrix and within-class 
scatter matrix can be denoted as follows:

∑ µ µ µ µ= − −
=

S
M
Mb

i
i i

T

i

c

( )( )
1

 (1)

∑∑ µ µ= − −
==

S
M

X Xw j i j i
T

j

M

i

c i1
( )( )

11

 (2)

where M is the total number of training samples, 
and Mi is the number of training samples in class 
i. In class i, the jth training sample is denoted by 
Xj, the mean vector of training samples in class i 
is denoted by µi and the mean vector of all train-
ing samples is µ. MMC-based discriminant rule is 
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defined as follows, which is based on the difference 
between-class scatter matrix and within-class scatter 
matrix[3]:

= −J W tr W S S WT
b w( ) ( ( ) )  (3)

By the property of the extreme value of general-
ized Rayleigh quotient, the optimal projection axe 
is the eigenvector corresponding to the maximal 
eigenvalue of Eq.3. In fact, the optimal projection 
axes ω ω ω k, , ,1 2  can be selected as the orthonor-
mal eigenvectors corresponding to the first k largest 
eigenvalues λ λ λk, , ,1 2  ,i.e.,

ω λ ω− =S Sb w j j j( )  (4)

where λ λ λ≥ ≥ ≥ k1 2  .
Comparing the MMC with the classical Fisher dis-

criminant criterion, we find that the former avoids 
calculation of the inverse within-class scatter, that is, 

−S Sw b
1  is substituted by −S Sb w .This is not only com-

putationally more efficient but also avoids the singu-
lar problem of the within-class scatter.

3 DIFFERENCE VECTOR

Assume there are C classes, and NC face image sam-
ples in class c. Let ∈x Rm

i d be mth sample in ith class. 
The matrix Bi whose columns span a difference sub-
space L(Bi) for ith class is defined as follows[8]:

= −B pan b b bi
i i

N
i

i
s { , , , }1 2 1  (5)

where = − = −+b x x k Nk
i

k
i i

i, ( 1, 2, , 1)1 1  . The xi
1  is  

called “reference vector,” which can be randomly 
selected from ith class and here the first sample is 
selected. By performing Gram–Schmidt orthogo-
nalization procedure, the orthonormal vector set 
{ , , , }y y yi i

N
i

i1 2 
 that spans the difference subspace 

L(Bi) is obtained. Then, a sample xk
i  randomly 

selected from class i is projected on the orthonormal 
vector yk

i ,and the summation of the projection is 
computed as follows:

=< > + < > +

+ < >− −

s x y y x y y

x y y

i
k
i i i

k
i i i

k
i

N
i

N
i

, ,

,

1 1 2 2

1 1

 (6)

Then, the common vector xcommon
i  of ith face class is 

derived as follows:

= − =x x s k Ncommon
i

k
i i , ( 1, 2, , )  (7)

It was proved that the common vector xcommon
i  is 

unique and independent of the randomly selected 
sample xk

i .Thus, the common vector xcommon
i  can be 

used to represent the common invariant properties of 
ith face class.

A difference vector xdiff
i  that represents the spe-

cific properties of the face image x j
i  due to the spe-

cific pose and expression variations in this face image 
is as follows[9]:

= − = =x x x i C j Ndiff
i

j
i

common
i , ( 1, 2, , ; 1, 2, , )   (8)

We can get the training sample image set of differ-
ence image set.

4 COMBINE MAXIMUM MARGIN 
CRITERION WITH DIFFERENCE VECTOR 
FOR FACE RECOGNITION

Suppose there are c known pattern classes W1,W2,…,Wc, 
and NC difference face image samples in class c. The 
between-class scatter matrix and within-class scatter 
matrix can be re-denoted as follows:

∑ µ µ µ µ= − −
=

S
M
Mb

d i
i
d d

i
d d T

i

c

( )( )
1

 (9)

∑∑ µ µ µ= − −
==

S
M

Xw
d

j
d d

j
d d T

j

c

i

c1
( )( )

11

 (10)

where M is the total number of training difference 
samples, and Mi is the number of training difference 
samples in class i. In class i, the jth training difference 
sample is denoted by d

jX , the mean vector of training 
difference samples in class i is denoted by µ j

d, and 
the mean vector of all training difference samples is 

µ j
d. DV-MMC based discriminant rule is defined as 

follows:

J W tr W S S W' T
b
d d

W
( ) ( ( ) )= −  (11)

where the optimal projection axe is the eigenvector 
corresponding to the maximal eigenvalue of Eq.11.
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The proposed DV-MMC-based feature extraction 
method can be summarized as follows:

Step1: Construct the difference image set using the 
approach in Section 3.
Step2: Compute the matrix d

bS  and d
wS  using 

Eqs. (9) and (10).
Step3: Calculate the optimal projection axe W 
using Eq. (11).
Step4: Extract the training sample feature using 

train
T

train XWY = . Extract the testing sample 

feature using test
T

test XWY = .
Step5: Use third-order neighbor classifier to 
classify.

5 EXPERIMENTAL RESULTS

In order to test the effectiveness of the DV - MMC 
algorithm, use the ORL and Yale face image database. 
All experiments are conducted in PC for P4 2.0 GHz 
CPU, 1024 MB of memory, MATLAB7.5 platform 
for testing.

5.1 Results on ORL database

The ORL database is a set of pictures taken between 
1992 and 1994 at AT&T Laboratories Cambridge. 
There are images of 40 different people, and 10 
images were taken of each person. Each image was 
taken with the size of 112 × 92 and the gray level of 
256. Some samples are shown in Fig. 1.

In ORL face database, each training sample is 
2,3,4,5,6,7,8,and 9, respectively. If we remove image 
as the training sample, the samples of the remaining 
faces act as a test sample set. The experimental results 
are shown in Table 1, and the average recognition rate 
is 10 times experiments.

Table 1 compares the classification performance 
of all methods. DV-MMC is an effective discriminant 
algorithm. When we use the same classifier, DV-MMC 
outperforms LDA and MMC. Due to the small sample 
size problem, the recognition rate of LDA methods is 
low and the performance is not very stable. Moreover, 
DV-MMC achieves the best classification effect.

5.2 Results on Yale database

The Yale Face Database contains 165 grayscale 
images of 15 individuals. The face images are 
cropped and resized to 100×100. Some samples are 
shown in Fig. 2. 

In Yale face database, each training sample is 
2,3,4,5,6,7,8, and 9, respectively. If we remove image 
as the training sample, the samples of the remaining 
faces act as a test sample set. The experimental results 
are shown in Table 2, and the average recognition rate 
is 10 times experiments.

Table 2 shows the average recognition rate. 
MMC is the improvement of the LDA method, and 
it avoids the between-class scatter matrix inversion 
calculation. In the same training sample, the advan-
tages are more apparent than LDA. It can be seen 
that DV-MMC achieves better results than LDA and 

Figure 1. Some samples from ORL face database.

Figure 2. Some samples from Yale face database.

Table 1. Average recognition rate for ORL face database.

Number of 
training samples 
per class

Each method the average recognition 
rate(%)

LDA MMC DV-MMC

2 60.00 65.31 68.13
3 63.21 67.14 70.00
4 68.75 77.08 79.58
5 71.50 80.50 83.00
6 75.00 86.88 89.38
7 75.00 85.83 92.5
8 75.00 86.25 93.75
9 70.00 85.00 90.00
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MMC. The better performance is achieved in MMC 
and DV-MMC when the number of training samples 
per class increases.

6 CONCLUSION

In this article, we present a new face recognition 
method DV-MMC, which combines the maximum 
margin criterion (MMC) with difference vector 
(DV). We use the “Gram-Schmidt” orthogonal 
transformation to obtain the common vectors for 
each type of images. Then, we get the difference 
vector between the common vector and original 
image. Using MMC method of optimal projection 
axe for the difference vector, we calculate the training 
sample, testing samples of difference vector based 
on the shaft of the optimal projection feature vector. 
Finally, we use third-order neighbor classifier to 
classify identification. The experimental results show 
the effectiveness of our proposed method.
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Research and application of oil spill tracking buoy based on BeiDou  
satellite
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ABSTRACT: This article aimed at optimizing the technique parameters of tracking buoy by a hydrodynamic 
method through an experiment on the sea. A survey was created based on the study of technical characters of an 
oil spill tracking buoy to achieve an all-weather whole procedure monitoring propose for oil spill by using sat-
ellite positioning communication mode, which can provide an effective technical method for the rapid response 
of oil spill emergency.

KEYWORDS: Tracking Buoy; BeiDou Satellite; Marine Oil Spill.

1 INTRODUCTION

According to statistics from the relevant organiza-
tions, in the past 30 years, more than 2100 oil spill 
events have occurred in China’s offshore areas, 70 
of which are more than 50 tons. With the rapid eco-
nomic development, our energy demand sustains high 
growth and crude oil import records are refreshed 
constantly. China’s crude oil imports reached 285 
million tons in 2013, which rose by 6.8% from a year 
earlier. China’s crude oil import dependence may 
top 60 percent, meaning that the risk of the oil spill 
accidents is obvious. The oil spill accidents have a 
significant impact on marine environment, property, 
and people health, and will cause serious pollution 
damage to the marine ecological environment and 
fishery resources.

Currently, tracking and monitoring methods for 
oil spill mainly depend on satellite remote sens-
ing[1], radar, aircraft or ship searching, computer 
simulation, and buoy tracking[2,3]. However, satel-
lite remote sensing can be limited by the time with 
lagging reaction. Radar and aircraft searching are 
too expensive, and ship searching has low efficiency. 
Besides, most of them are limited by the weather 
conditions. The results of computer simulation are 
under the influence of people, technology, and com-
plex sea states, which will easily lead to larger devi-
ations. After oil spill events, timely and accurately 
tracking the location of the oil spill and predicting 
the drift direction can effectively reduce the harm 
of pollution of oil spill. Therefore, the tracking is of 
great importance.

The oil tracking buoy is a kind of water sur-
face drifting buoy. It utilizes satellite positioning 

communication techniques and can effectively track 
the oil under different sea states. The tracking buoy 
provides an effective technical measure for the oil 
spill events. It can track the oil spill drift location 
fast and accurately, which enables us to take meas-
ures earlier to reduce accident damage and warn 
the sensitive areas, reducing or avoiding pollution. 
Through the buoy, the contingency cleaning plans 
can be launched immediately and the effective com-
mands can be made, effectively stopping the spread 
the spill oil. Simultaneously, the oil track buoy can 
also improve the cleaning efficiency, reducing the 
pollution and the cleaning cost.

2 MAIN TECHNICAl PARAMETERS AND 
CHARACTERS

2.1 Main technical parameters 

Based on its hydrodynamic utilized satellite position-
ing communication technique, the oil tracking buoy 
has a good tracking ability in different regions, under 
different sea states and for different oil films. The 
main technical parameters are shown in Table 1.

2.2 Main technical characters

1   Simple structure, light weight, good tracking result
Marine oil spill tracking and positioning buoy 

has the advantages of simple structure, light weight, 
which could be transported and stored easily. It also 
has a strong tracking ability to realize all-weather and 
all-round tracking, and high positioning accuracy 
with meter-level localization effect.
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2   Flexible positioning communication platform 
The use of Beidou satellite positioning commu-

nication system can achieve an integrated oil spill 
information tracking and transmission function. And 
depending on the application situations, the “mari-
time satellite communication system + GPS position-
ing system” and other methods could also be used to 
track and position the oil spill information.
3   Advanced technology and good reliability

We use small OEM communication positioning 
integrated module to improve the system reliability 
efficiently; select external magnetic proximity switch 
to realize a reliable and convenient operation. The 
C/S architecture-based network service model could 
ensure the system stability, high efficiency, and good 
maintainability. 

3 MAIN TECHNIQUES

3.1 Buoy structure analysis and parameters 
optimization

Maritime Tracking and positioning buoy must have the 
similar drift characteristics of the spilled oil it tracks with 
simple structure, light weight, and good drift property 
as far as possible. According to the specific character-
istics of buoy satellite communication module, battery 
and sensing element, and the technical requirements 
of sealing, transmission capacity, impact  resistance, 
self-centering ability, balance, and other characteristics 
of buoy, the overall parameters of the buoy are as fol-
lows: Water area, frontal area, water height, and mass 
balance should be optimized and modified basing on 
the hydrodynamic performance of the drift buoy. The 
positioning of the buoy’s overall structure design of 
tracking oil, as well as the overall 3D effect design of 
tracking positioning buoy are shown in Fig. 1.

Figure 1. 3D effect design of tracking positioning buoy.

3.2 Hydrodynamic performance of buoy

The tracking motion of a buoy in the sea water will 
be affected by wind and water below the surface of 
water. This article assumes that the buoy is  track-
ing the spilled oil film perfectly,  and achieves  a 
force balance  when it has the same velocity as 
the oil film. And if the two velocities are not equal, 
acceleration will be generated by an unbalanced 
force to adjust the velocity to recover the force 
 balance [4].

If the buoy could follow the spilled oil film per-
fectly, then the buoy velocity is equal to the velocity 
of oil film. The sea water force on the buoy could be 
expressed as follows:

ρ ( )= −F V V A Cwater water o water Dc

1

2

2

1  (1)

A1 : water area, CDc : sea water resistance coeffi-
cient of buoy.

With the equivalent wind velocity of V10 and cur-
rent velocity:

F V AC
1

2water water Dc10

2

1ρ ζ α( )= −   (2)

ζ: wind coefficient with an area of 1.6%-3.5%, 
mainly depending on the depth of oil film.

The  direction of resistance applied  on the buoy 
by different  sea water is opposite to the  relative 

Table 1. Main technical parameters of oil tracking buoy.

Subject Parameter

Outer surface diameter 25cm 
Quality 4kg
Material Modified PP 
Manufacturing Integrated plastic 
Communication Beidou
Process Injection molding
Platform Satellite
Work environment –2 °C~+50 oC
Temperature –2°C~+45°C
Free fall From ca.10 meter high
Battery life Ca. 20 days
Communication period Once per min.
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velocity of buoy and seawater. From the wind force 
on buoy point of view, taking the uniform motion of 
buoy into consideration, the wind force and water 
resistance should be equal: 

ρ ζ α

ρ ζ

( )− 

= − 

















V A C

V
h

A C(1 )
8

150

water Dc

air Da

10

2

1

10

1/7 2

2

   (3)

For α ζ< < 1, then:

A C

AC

h

1

8

150
air Da

water Dc

2

1

1/2 1/7ζ α
ζ

ρ
ρ

−
−

=












 (4)

The equation could be simplified as follows:

ζ α
=

+
+

k

k1
 (5)

It could be found that the tracking characters (wind 
coefficient) of the buoy are mainly decided by its 
design parameters (the height of buoy above water, 
the shape of buoy above and below water etc.). The 
required high tracking accuracy could be optimized 
by the geometric parameters of buoy and sea state 
parameters in the design process.

3.3 Positioning communication system of buoy

Oil spill tracking and positioning buoy  uses 
the  Beidou satellite  positioning system to achieve 
its positioning and communication function. Beidou 
satellite  is a  satellite communication positioning 
system developed in China with a variety of func-
tions such as fast positioning, short message com-
munication, precision timing, and so on, which 
can fulfill the current navigation and positioning 
requirements across all land, sea, and air transport  
domains.

Oil spill tracking and positioning buoy  system 
consists of  Beidou satellite,  network management 
center,  and user terminal.  The user terminal  (oil 
spill tracking positioning buoy) sends the data to 
the Beidou satellite  through  the  embedded Beidou 
terminal in accordance with a  given report mode. 
The Beidou  satellite  will transfer the data to the 
ground civil network station, and then  finally send 
to the Beidou command terminal (buoy monitoring 
center).

3.4 Geographic information management system 
for buoy drifting

The development of sea drift geographical informa-
tion system for oil spill tracking buoy based on the 
Beidou satellite system realizes the fast display for 
oil spill tracking and positioning micro buoy, and 
accurate and timely collection, storage, playback, 
and monitor for tracking communication messages, 
device information, and positioning messages.

The information processing system is built on GIS 
Server geographic information platform with a C/S 
structure, which has set a sea drift state geographic 
information platform for oil spill buoy by using data 
exchange technology, distributed technology, GIS tech-
nology, and satellite positioning technology. The plat-
form includes data layer, service layer, and application 
layer. Data layer is mainly used for the storage of geo-
graphic information (such as administrative area, water, 
and other geographic information), equipment informa-
tion (such as equipment sign, equipment trace etc.), and 
to save the user information retrieval. Service layer pro-
vides the application-oriented services, including elec-
tronic map service, positioning information receiving 
service, and Beidou information-based map display ser-
vice. Application layer is application service oriented, 
mainly including equipment information retrieval, 
equipment historical trace playback and retrieval, equip-
ment positioning, as well as some preset information 
such as user information, trace color, and line shape.

4 ExPERIMENT AND APPlICATION

Based on the hydrodynamic study of buoy, the micro 
sea oil spill positioning and tracking buoy has been 
developed and practiced in an oil spill emergency 
test, which achieved good experimental results and 
practical experience. 

The drift state, sealing, self-centering ability, sat-
ellite signal receiving, the reliability and accuracy of 
communication link at sea, and the oil film tracking 
ability of buoy have been tested in the North China 
Sea oil and gas drilling platform area from August 11 
to 15, 2014. 

The  experiment [5]  is equipped with the Cosmo-
Skymed Radarsat  remote sensing satellite,  micro-oil 
spill tracking and positioning buoy, “oil spill forecast-
ing support system,” oil spill drift tracing device, and so 
on. The oil spill tracking and positioning buoy has been 
launched in a high-risk area of oil spill accidents (oil and 
gas platforms). After 43 hours of continuous testing, the 
oil spill tracking buoy can reflect a high matched trace 
and trend of marine oil spill in a timely manner. The 
results can meet the sea application requirements.
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The experiment procedure and the buoy trace are 
shown next:

a) launch 

c) Buoy trac

b) Drift

Figure 2. Experiment and buoy drift trace in the North 
China Sea.

The oil spill tracking and positioning buoy has been 
launched in high-risk area of oil spill accidents. The 
experiment buoy coordinates, and the buoy trace dis-
tances are shown. 

The Beidou-based oil spill tracking and position-
ing buoy could realize an all-weather whole procedure 
monitoring for marine oil spill drifting state with high 
reliability, low cost, and real-time rapid information 
transmission velocity at sea. By using this buoy, the 
accurate oil spill drift trend and oil drift position could 
be predicted perfectly and defined timely in order to 
take the corresponding measures, reduce the accident 
damage, form the oil spill emergency clearance action 
decision, effectively prevent oil spread, improve the 
efficiency of oil spill clean-up operation, reduce pol-
lution, reduce the clean-up cost,  protect the marine 
environment, and promote the fishery production, 
which also have remarkable socioeconomic benefits. 

5 CONClUSION

The oil tracking buoy developed by the project has 
good features of working in all weather and monitoring 
in the entire process. It is a fast, effective approach for 
the oil spill events, which is also stable, reliable, and 
inexpensive. The oil spill track buoy utilizes satellite 
positioning communication techniques, which makes 
it have good tracking ability under different sea states. 

The ocean  environment is very complicated. The 
environment and climate are different at different areas 
in different seasons under different weather conditions. 
The differences of environment and climate have influ-
ences on the drift of spill oil. Although the test is per-
formed in certain waters, it has some limitations. We 
will closely track the use of buoy products and continue 
to study technical characteristic of the oil track buoy to 
improve the performance, making it an excellent prod-
uct of the oil spill emergency rapid response system 
and serving for marine environmental protection.
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ABSTRACT: Purpose: Analyzing the relationship of the score of the age, push-ups, and standing long jump 
by measuring the age, height, weight, push-ups, and standing long jump of 49 teenagers who come from 
The Sunshine Sports Center, Nanchang, Jiangxi Province, to further explore the correlation between the age, 
strength, and explosive force, which will help the teenagers in the aspect of scientific strength training and 
posture correction. Method: Measure and analyze the score of push-ups and standing long jump, the height, 
and the weight of the 49 teenagers aged 11 to 16 years by taking advantage of the Tape measure meter, Weight 
measure meter, and height measuring gauge. Result: The subjects with an average age of 11.53±2.45, a height 
of 170.6 cm, and a weight of 56.44±10.07. The correlation coefficient between the age and the score of standing 
long jump is 0.630 (p<0.01), and the correlation coefficient between the age and the score of push-ups is 0.197. 
Conclusion: For the teenagers, there was no positive correlation between the age and the score of standing long 
jump, and there was no obvious relationship between the age and the score of push-ups.

KEYWORDS: Weight; Age; Standing long jump; Push-ups.

1 INTRODUCTION

In our country, there are two hundred and ten million 
children and teenagers, and adolescents’ growth level 
and athletic ability is not only a reflection of national 
physique condition of students and their comprehen-
sive national strength but also an important symbol of 
a nation’s prosperity. In childhood, muscle percentage 
is low, muscle protein is less, muscle fiber is relatively 
thin, and motion system development is not perfect. 
In the teenager, the function of sports system had 
the preliminary development mainly displayed in the 
muscles of the percentage of weight gain, muscle fiber 
cross-section increases, increased calcification of 
bone and bone enlargement, the contraction of muscle 
force, and robustness enhancement of bone and joint. 
Therefore, it has been basically studied; however, at 
this time, the condition of complex technical action 
is good period of development of strength and speed 
(Xu 2006). During the teenage years, their bodies 
grow rapidly and are in a critical stage of shape and 
posture. Because of the burdensome curriculum and 
the lack of enough attention of parents to students’ 
exercise, this leads to many teenagers lacking exer-
cise. Because of the effect of the poor posture of daily 
sitting, standing, or walking and bad habits, the body 
posture of the teenagers tends to sag, with a bent ver-
tebral column, height and low shoulder, and screwed 

legs, which affects their external beauty. We could 
either avoid these problems or correct them through 
timely prevention and treatment. Corresponding 
covering strength training, improving the muscle 
strength training, which takes the spine as the core, 
and strengthening the strength on their ligaments play 
a critical role in the aspect of the posture and gesture 
for teenagers. In this article, we learned the differ-
ence between strength and  explosive force in various 
phases of age of the teenagers. This is available for 
drafting the exercise programs for the teenagers at the 
corresponding age. It can also help the teenagers form 
good posture and gestures by combining with devel-
opment rule of the body (Anthony et al. 2002).

On the other hand, the difference of sport ability 
between individuals usually could show in youth. 
Early founding of the teenagers whose sports ability is 
outstanding, and cultivating those whose sports ability 
is outstanding in some respects in time, could provide 
strong support on the aspect of athletes’ selection. The 
growth and physical condition of the teenagers is wor-
thy of our attention. Their bodies are undergoing phys-
ical development, so the functional levels of all aspects 
of the physical have great potentials. There is consid-
erable difference between the upper body strength 
and lower limb strength in various phases of age of 
the teenagers. We can explore the functional levels 
of the teenagers by combining with the characteristics 
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of their age, weight, and height and assessing the 
corresponding function. And we can try to find out 
the  similarities and differences between strength and 
explosive force of this age of juveniles. It provides ref-
erence for the athletes who are searching for the sports 
that are related to strength and explosive force.

2 OBJECTS AND METHODS

2.1 Research objects

As shown in table 1, the research object of the 49 
teenagers aged 7 to 19 years of this article are that 
they are in good health and have no physical defects. 
The average age is 11.53 years. The average height is 
160.50cm, and the average weight is 56.44Kg. The 
score of standing long jump is168.34cm, and the 
score of push-ups is 12.09.

2.2 Research method

We provide a theory basis for this article by searching 
the professional literature related to this article from 
the internet, the library, and the reference room. 

We can obtain the general conditions between their 
age characteristics and strengthen by talking with the 
research object. This helps the latter part of the test 
run. Meanwhile, we can learn about the basic physi-
cal condition by talking with them and eliminate the 
individual who is not fit to participate in the test.

All data were analyzed using SPSS 21.0 software for 
statistical processing. The results of related question-
naire using n represent frequency of occurrence and the 
metabolism data expressed in average ±standard level 
is p<0.05 when using the x2 test method. Difference 
in significance level is p<0.05, significant in signifi-
cance level is p<0.01, and extremely significance level 
is p<0.001 when using the independent-sample T-test 
method. Difference in significance level is p<0.05 
when using the Bivariate correlation analysis.

2.3 Experimental apparatus and methods 

The main apparatus used in this research are 
HK6000-TY Standing long jump test instrument, 
Height gauge, and Weight meter. 

The main goal of push-up is to build muscle of the 
waist, forearm, and abdomen, especially the chest. 
The push-up is an important element for strength 
quality training. It is usually used in the physical 
education, exercise, and personal practice. This kind 
of practice has universality and practical efficiency, 
needs relatively less room, and does not need to pur-
chase any instrument, so it is a simple and easy-to-do 
but very efficient method for the strength training 
and appraisals. Push-up can reflect the ability of con-
tinue working, the strength of the upper limbs and 
shoulder muscles. We should use a cushion for test. 
During the tests, subjects were told that both hands 
supporting ground, the fingers pointing straight 
forward, the hands should be about shoulder-width 
apart, bicep should be curled in order to make the 
body straight down to the shoulder and elbow in the 
same horizontal plane, and then straightly support 
the body. Getting back to the starting position is 
completed. 

In 2014, National Student Physical Health 
Standard set that standing long jump is the necessary 
project in the physical test annually for junior mid-
dle school, high school, and college. HK6000TY was 
chosen for the test. Standing long jump was mainly 
measuring the lower limbs muscles’ explosive effort 
when jumping forward. It is an index of evaluating 
lower limb explosive. 

Measurement methods: The subjects were natu-
rally standing at an attention posture, standing on 
the bottom plate (the arms hang down naturally, Heel 
Toe closer, separated by about 30 DEG -40 DEG), 
heel, sacrum, and a two-scapular-column contact. 
They had to keep the ear and eye level, the test will 
be  horizontal plate down, light pressure of the head 
vertex, eyes and the pressure plate a level reading and 
recording, record height with “cm” (CM) as a unit, 
accurate to one decimal place, and then look at the 
instrument digital and recorded. 

The weight is to describe human transverse 
 development index; it can reflect the human bone, 
muscle, subcutaneous fat, and visceral organs of 
comprehensive development to some extent.

Measuring instruments: The lever-type weight 
meter, instrument error is less than 0.1%, in which 
each 100kg error is less than 0.1kg. Sensitivity 
accuracy and calibration weight should be tested 
earlier.

Measurement methods: Measurement before will 
swim yards to zero, to assume scale-level position. 
Measuring scales should be placed on the flat ground, 
make the light on the subjects, according to the stage. 
Testers moving rider to scale stability after level read-
ing and record accurate to 0.1 kg, subjects take off 
shoes and socks, without incidental goods, standing 
on the weighing machine, after smooth pointer check 
data and recorded.

Table 1. Basic situation table of the research object (aged 7 
to 19).

Factor Standard Deviation

Number Of people 49
Age 11.53±2.45
Height(cm) 160.50±8.03
weight(kg) 56.44±10.07
Standing long jump(cm) 168.34±30.91
push-ups 12.09±7.14
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3 EXPERIMENTAL RESULTS

3.1 Relationship among youth age, standing long 
jump, and push-ups 

It is seen from table 2 that age and standing long jump 
and the correlation coefficient of 0.630 is far greater 
than the age push-ups correlation coefficient of 0.197, 
indicating that the age and standing long jump have 
a close relationship; in teenagers of different ages, 
standing long jump achievement has a very big differ-
ence. The correlation coefficient of age and push-up 
is very small, and push-up scores and age are not 
much related. No matter whether people are young 
or old, it does not mean that push-up is the quality of 
performance; even though youth may be of the same 
age, the push-up results are very different.

3.2 Comparison of different age youth standing 
long jump performance 

Data showed that older people’s jump average value 
is greater than the younger people’s jump: This is the 
mechanics principle. It can be seen from table 3 that 
long jump results of teenagers younger than the age 
of 12 standing below older than 12 years old adoles-
cents. Generally speaking, young people, older, the 
better the performance of standing long jumps. Thus, 
standing long jump performance was affected by age.

3.3 Comparison of different age youth’s push-ups 
performance

It is seen from table 4 can be, no matter how large 
the age, the performance difference of little push ups. 
Under the age of 12 years, the average score is 11.26 
push ups. For age greater than 12 years, adolescents’ 
push up average score is 12.88. That push up perfor-
mance influenced by age is very small. 

4 DISCUSSION AND ANALYSIS

The experimental results show that the height of 
high standing long jump performance preference. In 
table 3, teenagers younger than the age of 12 have 23, 
whereas their average score was 151.43 + 18.43 or 
151.43 − 18.43; 26 teenagers older than the age of 12 
had an average score of 183.31 + 32.24 or 183.31 − 
32.24. Experimental results clearly show that the 
standing long jump performance of height slightly 
and older teenagers is better than height lowly and 
younger teenagers. The experiment has proved that 
standing long jump results among adolescents are 
affected by one’s height. Within a certain range, the 
standing long jump is proportional to the relationship 
between grades and height, the figure is higher, the 
score is better, stature is short, and grades are bad. 
Teenagers are in a stage of rapid growth; nutritional 
status, genetic factors, and many other factors con-
tribute to height, so the established in the age when 
measuring height can reflect the height relation-
ship for standing long jump performance in general 
(Bblake et al. 2004) .

From a biomechanical perspective, as the growth 
of the age, the power of youth gradually increases, 
power and explosive of older teens than younger 
teens, so the older group performance will be better 
than age slightly team performance (Haff et al. 1997).

From the aspects of physical quality, usually older 
children in less height will rate is higher than age 
group, the advantage that the physical quality, also 
can appear more obvious advantage in the standing 
long jump clear advantage. At the same time, the 
older children for the long jump technique level, fac-
tors influencing the standing long jump performance 
far more than a height. Key factors associated with 
the power of the individual, in less than 12 years old 
group, some people jump out of the 180cm score, in 
more than 12 years old group is also on the achieve-
ments in. Push ups according to each person’s phys-
ical quality, something is not the same. Physical 
overload is the main reason for the low number of 
movement quality. For the teenagers in the growth 
and development period, with their increase in height 
weight will also increase, or lean body mass will 
increase and promote muscular contraction so that 
the movement of the quality of the individual will 
improve. For overweight and obesity, as well as lower 
weight of teenagers, weight is a significant influence 

Table 2. Youth age and standing long jump and the rela-
tionship between the push-ups.

The correlation coefficient 
of age and standing long 
jump (r)

The correlation coefficient 
of age and push-ups (r)

0.630** 0.197

Note: ** p < 0.01

Table 3. Comparison of different age youth standing long 
jump performance.

Grouping The number of people
Standing long 

jump results (cm)

Age < 12 23 151.43±18.43
Age >=12 26 183.31±32.24

Note: with age < 12 years, old group comparison, ** p < 0.01

Table 4. Comparison of different age youth’s push-ups 
performance.

Grouping The number of people push-ups

Age < 12 23 11.26±6.88
Age >=12 24 12.88±7.44
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on push-ups grades. Under low weight, overweight or 
more subjects under the condition of the same height, 
weight is heavier or lighter, its physical qualities are 
poorer, and push-ups result is also worse. Because 
these objects are in growth phase, the older they are, 
the heavier they are. So although their power is grow-
ing with age, they may not be able to increase the 
achievement of push-ups.

5 CONCLUSION

After the release of the new national physical exer-
cise standard, standing long jump is listed as the 
third type of exercise standard test item. Push-ups, 
standing long jump of development speed, strength, 
agility, and coordination have a larger value of 
exercise(Xu 2006). For the teenagers, there was no 
positive correlation between the age and the score 
of standing long jump, and there was no obvi-
ous  relationship between the age and the score of 
push-ups. 
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ABSTRACT: The aim of this research is to analyze the correlation between the teenagers’ skin fold thickness, 
weight, height, and standing long jump achievements in the physical sports center of Nanchang, Jiangxi Prov-
ince. The skinfold thickness, height, weight, and performance of standing long jump of twenty-eight teenagers, 
aged from 11 to 16 years, were tested with a skinfold thickness gauge, weight measuring gauge, and height mea-
suring gauge. Results show that these teenagers’ average age is 12.86 years, mean values of height and weight 
were 160.5 cm and 56.44 kg, and the correlation coefficient of skinfold thickness and performance of standing 
jump was -0.608 (p<0.01); whereas the correlation coefficient of weight and standing jump was 0.185 (p>0.05). 
The result of standing jump of the teenagers with skinfold thickness less than 15mm is 194.46±34.41cm, which 
is significantly longer than those with skinfold thickness more than15 mm or equal to 15 mm (171.27±24.9) 
(p<0.05). However, no significant differences were found between the groups with different body weights. 
The result of the standing long jump of the teenagers with a body weight larger than 56 kg or equal to 56kg is 
186.20±37.09 cm and for those less than 56 kg, it is 177.23±23.84 cm (p>0.05). Therefore, for teenagers, their 
body weight cannot necessarily affect the performance of standing long jump, but too much subcutaneous fat 
can affect the results of their standing long jump.

KEYWORDS: Skinfold Thickness, Weight, Standing Long Jump.

1 INTRODUCTION

With the development of the times and the increas-
ingly competition among the society, school entrance 
pressure result in exercise fell sharply, further leading 
to the overall decline in teenagers’ physical  quality. 
People pay more and more attention to physical dete-
rioration to the harm of teenagers, and the physical 
condition plays an important role in the development 
of teenagers. Nowadays, many people mistakenly 
assume that weight is closely related to the relation-
ship between the standing long jump; the greater the 
weight, the greater the standing long jump perfor-
mance is poor. In this article, we attempt to solve this 
myth through the actual measurement of data from a 
detailed analysis.

2 OBJECTS AND mETHODS

2.1 Research objects

Subjects are randomly selected from the sunlight 
sports center in 2010: There were 28 teenagers; sub-
jects, regardless of nationality, had a healthy body, 

the development was normal, there were no physi-
cal defects, students can engage in sports, between 
the ages of 11 and 16 years, and height was between 
1.52 m and 1.68 m. Their basic situation is shown in 
table  1; average age was 12.86, average height was 
160.5 cm; and weight was 56.44 kg on average.

2.2 Experimental instruments

Crease thickness gauge, weight measuring gauge, and 
height measuring gauge.

2.3 Measuring the skinfold thickness

Skinfold method aims at using a crease thickness 
gauge measuring skinfold from certain parts of the 
body, to calculate the volume density, body fat percent-
age, body fat, and lean body mass (Hough et al. 2009).

Table 1. Research objects of the basic table.

The number of test Age Height Weight

8 12.86 160.50 56.44
±1.51 ±8.03 ±10.07
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Test parts: upper arm, shoulder peak connected to 
the upper arm behind chick midpoint, crease to paral-
lel to the humerus.

Testing equipment: crease thickness gauge 
(squared pressure should be kept in 10 g/mm), before 
the measurement should be verified, farmar passion-
less jaw, adjust the pointer to the red scale range of 15 
to 25 mm, dispatch pointer to zero before every test.

method: subjects were standing naturally, with 
exposure to test site. Testers to choose standard meas-
urement point, around with your thumb and forefin-
ger and middle finger pinch crease, right hand to hold 
crease thickness gauge, open the calipers, stuck in 
picked parts below 1 cm, with a pointer to a complete 
stop, immediately read and make a record. measuring 
three times, take intermediate value or take twice the 
same value. measurement error should not exceed 
5%, record with remove a decimal places. 

2.4 Height measurement

Height refers to the human body having an upright 
bearing surface (height measure plate) to the top of 
the head (height measure leveling board) between the 
vertical distance.

measuring instruments: sitting height block 
(instrument error must not exceed 0.2 cm) per meter. 
Use should be checked before zero; at the same time, 
check whether the column is vertical, joint closely, 
whether with or without shaking, parts with and with-
out loose, and so on. If there is a fault, it should be 
promptly corrected.

method: the subjects to take natural stand at atten-
tion posture standing on the floor (two arms natural 
prolapse, heel, toe about 30 °, 40 °) separately, heel, 
sacrum and two pillar contact between shoulder blade, 
keep the ears pierced level, level of testers will clamp 
down and gently press the point above, two eyes and 
clamp levels in reading and record, record height in 
“cm” (cm) as the unit, accurate to one decimal places, 
fill in the table.

2.5 Weight measurement

Weight is an index to describe the human body hori-
zontal development; it can reflect to some extent 
human bones, muscles, subcutaneous fat, and com-
prehensive development status of the internal organs 
(Komi 1973).

measuring instrument: leveraged the scales, the 
instrument error of less than 0.1%, the error is less 
than 0.1 kg per 100 kg. Before test, the scales of the 
sensitivity and accuracy should be checked.

methods: measurement before will swim yards to 
zero, to assume scale-level position. measuring the 
scales should be placed on the flat ground, make the 

light on the subjects, according to the stage. Testers 
move rider to scale stability after level reading and 
record accurate to 0.1 kg.

2.6 Standing long jump measurement

Standing long jump are mainly lower limb muscle 
explosive in the measurement of a forward leap, it is 
the evaluation index of lower limbs explosive power 
(Berenson et al. 2004).

Test method: two feet nature separate standing, 
standing after the jump line, tiptoe may not be on line. 
Two feet in situ jump simultaneously cannot have step 
mat or even beating. measures jump line trailing edge 
to the trailing edge location recently vertical distance. 
Each student can jump thrice and take the best one. In 
centimeters, ignore the decimal.

3 EXPERImENTAL RESULTS

Table 2 shows the youth in skinfold weight the rela-
tionship between the two aspects respectively and 
standing long jump results, from the table shows skin-
fold and standing long jump. Results show a signifi-
cant inverse relationship (R = 0.608), and  statistical 
analysis shows that the results are very significant, 
namely skinfold is, the greater the standing long jump 
performance is poor, and vice versa. And weight and 
standing long jump results of correlation analysis 
show that the correlation is very weak, the correlation 
coefficient is only 0.185, and the results have no sta-
tistical significance.

Table 3 shows the different skinfold youth stand-
ing long jump performance comparison, first of all 
to average skinfold 15 mm as comparison standard, 
13 below 15 mm average green children standing 
long jump results are in 194.46 cm, and the other 13 
skinfold is greater than or equal to 15  mm adoles-
cents, standing long jump results are in 171.27 cm, 
 compared two groups, the results are very signifi-
cant (p < 0.01). The more visible skinfold thickness, 
standing long jump performance is poor.

Table 2. Teenagers standing long jump and the relationship 
between skinfold and weight.

The number 
of test

Correlation coefficient 
of skinfold and 
standing long Jump 
performance(r)

Correlation 
coefficient 
of weight 
and Standing 
long jump 
performance(r)

28 −0.608** 0.185

Note: ** p<0.01
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Look at Table 4 for the different weight of green 
children in the standing long jump performance of 
comparative data, with 56 kg weight as a standard, 
13 below 56 kg were standing long jump results 
in 177.23  cm, and the other 13 56 kg weight is 
greater than or equal to the subjects of standing 
long jump  results in 186.20 cm. That is to say, 
weight big, weight big standing long jump results 
are relatively a bit better, but there are no signifi-
cant differences.

4 ANALYSIS AND DISCUSSION

4.1 Influence of skinfold on standing long jump 
results

Subcutaneous fat thickness and the proportion of 
total body fat has a certain relationship (Barsh & 
Farooqi 2003), therefore, skinfold measurement can 
not only reflect the distribution of body fat but also 
can from skinfold calculated from different parts of 
the total body fat. We can learn by table 2 that the 
skinfold and standing long jump results showed a 
negative correlation relationship. And table 3 is 
more specific to the relationship. Skinfold below 
15 mm subjects of standing long jump performance 
is superior to skinfold being greater than or equal 
to 15 mm of subjects. The same available skinfold 
thickness can according to body fat more, but the 
increase in body fat can increase inertia (Fletcher & 
Anness 2007), the various parts of our body to 
reduce the speed of muscle contraction and explo-
sive force; the action of flexibility and coordination 
is damaged, resulting in standing long jump result 
being not ideal.

4.2 Influence of weight on standing long jump 
results

Standing long jump depends on each person’s physi-
cal quality, and jumping out of the performance is not 
the same (Puente et al. 1994). Table 2: According to 
the weight and the correlation of standing long jump, 
performance is very weak, and correlation coefficient 
is only 0.185. And we see from table 4 that 56  kg 
weight is less than the standing long jump results 
being greater than or equal to 177.23 ± 23.84 cm and 
weight of 56 kg subjects standing long jump perfor-
mance of 186.20±37.09 cm. Weight of standing long 
jump results is only relative. But it is not hard to see in 
table 3; the size of the weight on the impact of stand-
ing long jump results not skinfold standing long jump 
with the size of the achievement gap to clear (Bobbert 
1998). So we can say that weight big standing long 
jump record is not necessarily bad. As is known 
for all overweight, body load involves a number of 
movements of the main causes of low quality. But the 
increase of weight gain is not just a fat; in develop-
ing teenagers, as the growth of the height and weight 
will increase, or lean body mass increases muscular, 
contraction force enhancement, thus improving var-
ious sports makings of the individual (Yamaguchi 
et al. 2007). For overweight and obesity, as well as 
lower weight subjects, standing long jump perfor-
mance influence is significant. Under low weight, 
overweight or more subjects under the condition of 
the same height, weight is heavier or lighter, its physi-
cal qualities, standing long jump performance will be 
poor (Comuzzie et al. 1994).

4.3 Relationship between skinfold and weight

All parts of the body weight (bone and skeletal mus-
cles, joints, ligaments and adipose tissue, etc.) are 
the total weight of the units of weight, that is, the 
sum total of human body each component, including 
organs of human body, each organization, the total 
composition, body composition, and the total qual-
ity of weight. Based on the physiological effect of the 
human body, each component is different, often put 
into fat weight (that is, the body fat weight) and the 
removal of the fat weight. It is worth noting: With the 
same height and weight, body fat percentage is not 
necessarily the same, the body fat is about two-thirds 
the storage in the subcutaneous tissue; by measuring 
the thickness of subcutaneous fat, we can not only 
understand the thickness of subcutaneous fat but can 
also use the measured thickness of the leather fat to 
speculated the amount of body fat, to evaluate the 
personal proportion.

In general, the increase of skinfold can lead to 
weight gain (Wu & Xu 2004), but increased weight 

Table 3. Different skinfold youth standing long jump 
 performance comparison.

Group
Number of 
people

Standing long 
jump results (cm)

Skinfold < 15 mm 13 194.46
±34.41

Skinfold ≥15 mm 15 171.27
±24.90*

Note: ** p<0.01

Table 4. Different weight youth standing long jump perfor-
mance comparison.

Group
Number 
of people

Standing long jump 
results (cm)

The<56kg weight 13 177.23±23.84
The≥56kg weight 15 186.20±37.09
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gain does not necessarily make skinfold (Vette et al. 
2007). Obese weight is bigger, but the weight is not 
fat, muscular body weight may be also big, and teen-
agers are in the physical development stage (Hassan 
et al. 1997). For instance, skeletal  muscle is constantly 
growing. Weight is affected by the height and is also 
great, and height is  beneficial to the improvement of 
the standing long jump results, so our results show 
that the weight of standing long jump performance is 
slightly better.

5 CONCLUSION

For teenagers, height and weight increase with the 
growth of the age. According to the results in this 
research, the increase of body weight does not nec-
essarily affect the standing long jump performance; 
only too much or too less subcutaneous fat will truly 
affect its normal performance in the standing long 
jump.
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Multi-attribute group decision-making model with interval-valued fuzzy 
number for personnel selection based on group’s ideal solution
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ABSTRACT: In the personnel selection process, it is particularly difficult to evaluate people because of the 
vagueness of subjective assessment and comments difference. This article proposes a multi-attribute group 
decision-making model with interval fuzzy number for personnel selection, which is based on the group’s ideal 
solution. The model is capable of handling both qualitative data and quantitative data. The model uses interval 
fuzzy number to express the uncertainty of thinking under subjective attributes and evaluator’s weight, which 
depends on the evaluator, comment’s similarity, and decision preference and it calculates the similarity of all the 
candidates and selects the ideal candidate. Finally, an example is given to illustrate the feasibility of the model.

KEYWORDS: Personnel Selection; Multi-attribute Group Decision-making; Interval Fuzzy Number; Group’s 
Ideal Solution.

1 INTRODUCTION

Personnel selection is a process that aims at selecting 
those who meet the needs of the job and can exhibit 
good performance in the specified positions. Personnel 
selection plays a key role in human resource manage-
ment and determines the quality of the enterprise tal-
ent. Worldwide, increasingly fierce competition has 
forced companies to pay more attention to personnel 
selection process, but many evaluation indexes are 
fuzzy and there is uncertainty in the process of per-
sonnel selection, leading to the evaluation results not 
being accurately expressed, such as organizational 
sensitivity, tolerance for stress, creativity, person-
ality, and so on. So a good decision-making model 
for personnel selection should be able to handle both 
quantitative data and qualitative data; the emergence 
of the fuzzy set theory provides an important tool to 
build a decision-making framework that can deal with 
uncertainty of personnel selection.

Currently, researchers are trying to use the fuzzy 
set theory in the related research of personnel 
selection and have obtained certain achievements. 
Hu  Rui-qing proposed to use fuzzy comprehen-
sive evaluation method to evaluate the innovative 
ability of scientific and technological personnel[1]. 
Li Bingjun put forward the personnel selection 
method based on the fuzzy rough set theory[2]. Li 
Jinqiu and Yu Jingxian proposed a selection scheme 
based on fuzzy AHP and fuzzy TOPSIS[3]. Liang, 

G. S., & Wang put forward a kind of talent selec-
tion method using the fuzzy  multi-attribute deci-
sion-making algorithm[4]. Karsak, E. E proposed 
the personnel selection method of fuzzy multi-at-
tribute decision-making based on positive and  
negative ideal solutions[5]. Chen, L. S., & Cheng, C. H  
proposed a fuzzy group decision-making system for 
personnel selection based on the method of distance 
metrics[6]. Güngör, Z., Serhadlioglu designed a per-
sonnel selection method based on the fuzzy analytic 
hierarchy process[7]. Sheng Xiaojuan put forward 
an evaluation method of innovative talents qual-
ity based on interval-valued fuzzy sets[8]. To some 
extent, these methods solved the problem of fuzz-
iness in the personnel selection process, but there 
are still insufficiencies; for example, literature [1] 
is lacking in terms of subjective intention expres-
sion of evaluation personnel. Literature [1-8] did 
not consider the similarity between the evaluation 
opinions.

Interval number is a kind of fuzzy number; it can 
not only describe the qualitative problem but also has 
the advantage of numerical processing. On the other 
hand, currently, the related study of interval numbers 
is more mature. Fan Zhiping researched the method 
of standardization for the decision matrix of inter-
val Numbers[9]. Hu Ming-li analyzed the properties 
of standardization for the decision matrix of interval 
numbers[10]. XU Rui-li and XU Ze-shui studied the 
similarity of interval numbers[11] . LI Wei-xiang studied 
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the uncertainty decision theory and method based on 
interval numbers[12]. From the current related studies, 
no related research is applied to the talent selection 
in enterprises that combine the fuzzy set theory and 
multi-attribute group decision-making method. On 
the basis of relevant research results of interval num-
bers, this article will build a  multi-attribute group 
decision-making model with interval-valued fuzzy 
number for personnel selection based on the group’s 
ideal solution.

2 CONCEPT OF INTERvAL NUMBERS

Defnion1: a~ = [aL, aU] = {x | aL ≤ x ≤ aU, aL, aU ∈ R} 
said a~ is an interval number, particularly, if aL = aU, a~ 
degradation is a real number.
Definition 2: Set interval number a a aL U[ , ] = ,

b b bL U[ , ] = , Algorithms for the interval is:

1   a b =  If and only if a bL L= and a bU U=
2   a b a a b b a b a bL U L U L L U U[ , ] [ , ] [ , ] + = + = + +
3   a a aL U[ , ]λ λ λ= , Among them, λ ≥ 0. if 0λ = ,  

so a 0λ =

4   
a a aU L

1
[

1
,

1
]



=

Definition 3: Set a a aL U[ , ] =  and b b bL U[ , ] =  as  

two interval numbers, says d a b a b a bL L U U,
1
2

[( ) ( ) ]2 2
( ) = − + −

d a b a b a bL L U U,
1
2

[( ) ( ) ]2 2
( ) = − + −  is the distance of inter-

val Numbers a b,  . 

3 MATHEMATICAL MODEL OF MULTI-
ATTRIBUTE GROUP DECISION-MAKING 
WITH INTERvAL-vALUED FUZZY 
NUMBER FOR PERSONNEL SELECTION

The multi-attribute group decision-making model 
with interval-valued fuzzy number for person-
nel selection is made up of evaluation group 
E e e e eK{ , , ,..., }1 2 3= , the set of all candidates evaluated 
A a a a am{ , , ,..., }1 2 3= , and the set evaluation attributes 
C c c c cn{ , , ,..., }1 2 3= . Each evaluation personnel ek has 
corresponding weight wk, and constitute weight vec-
tor wW w w w w im{ , , , , }( 1)1 2 3  ∑= = ; each evaluation 
attribute also has corresponding weight v j , and con-

stitute weight vector vV v v v v in{ , , , , },( =1)1 2 3  ∑= .  

In the process of selecting personnel, the evaluation 
value of each evaluation personnel e k Kk ( 1,2,3,..., )=  
is xij (x x xij ij

L
ij
U[ , ]= ) under the set of evaluation 

indicators c j nj ( 1,2,3..., )=  for candidate evaluated 
a i mi ( 1,2,3,..., )= , and evaluation results of each 
evaluation personnel for the candidates make a deci-
sion matrix X x k Kk

ij
k

m n( ) ( 1,2,3,..., )= =× .

The key of solving multi-attribute group decision- 
making model with interval-valued fuzzy number for 
personnel selection has two aspects: ① Many deci-
sion-making matrixes of evaluation staff are concen-
trated into a group decision-making matrix. ② The 
solving process of the group decision-making matrix 
is expressed by using the form of interval number, in 
order to evaluate the candidates and to sort based on 
the evaluation results, select the best employee who 
has the largest score. When concentrated, we need to 
consider the similarity of opinions from the evalua-
tion personnel under different subjective attributes, 
and reflect it in the weight of individual evaluation. 
Due to the final decision-making matrix being based 
on the interval-valued fuzzy number representation, 
this article needs to use the relevant solving method 
of the decision-making matrix with interval-valued 
fuzzy number.

3.1 Aggregation method of group decision-making 
matrix

3.1.1 Standardization of evaluation attributes
In the decision-making matrix, due to the difference 
of attribute dimension, type, and magnitude of eval-
uation attribute, the matrix needs to be   normalized 
before the assembly. The attribute gets a comparable 
scale by standardization. According to the different 
ways in which attributes influence evaluation results, 
they can be divided into two types of benefit and cost. 
Benefit attribute I0 is the evaluation value, the greater 
the better; cost attributes I1 is the evaluation value, 
the smaller the better. Normalization method is as 
follows:

If evaluation attribute is subjective, normalization 
method is as follows:

Subjective 
attribute

Objective 
attribute

Decision makers The reviewers
Final decision 

makers

Similarity of 
opinions

evaluation opinions

Evaluation opinions gathered
Based on interval fuzzy decision 

matrix

Decision-making 
preferences

Attribute weights
Weight

of 
opinions

evaluation opinions

Attribute values
Sort

candidates 
scores

weight

 Attribute  of 
evaluation

Figure 1. Personnel selection and decision-making model 
framework.
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If evaluation attribute is objective, normalization 
method is as follows:
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Standardized handle by the earlier equation, 
decision-making matrix X xk

ij
k

m n( )= ×  is con-
verted into standardized decision-making matrix
R r r rrk

ij
k

m n ij
kL

ij
kU

ij

k( ) ( ,[ ])= =× . All the attribute val-

ues are in the range of [0, 1], and the normalization 
method involves putting the low index (cost index) 
into high index (benefit index), that is to say, the big-
ger the value, the better. 

3.1.2 Determine the weights of evaluators
When assembled, the opinion of evaluators, in addi-
tion to considering importance of individuals in the 
group and the similarity of views from individuals 
and other members of a group, is also an aspect of the 
important degree of evaluation and decision. Not only 
we should respect the authority of individuals but also 
we should take care of consistency of the opinions 
from the evaluation group .

Because of the evaluation attributes after standard-
ization, all values under subjective evaluation attrib-
ute are converted into interval [0, 1]. So we can use 
similarity of vague fuzzy set to calculate the similar-
ity Sij (ek, ex) of between views from any two evalua-
tors ek and ex: 

S e e
r r r r

ij k x
ij
kL

ij
xL

ij
kU

ij
xU

, 1
| | | |

2
( ) = −

− + −
 (4)

By using the similarity of views from evaluator ek 
and all the other evaluation personnel, we can calcu-
late the average similarity ASij (ek ) of the evaluator 
opinion in the group:

AS e
K

S e eij k ij k x
x
x k

K1
1

,
1

∑( ) ( )=
− =

≠

 (5)

Then, by using average similarity of views from all 
the evaluators, we can calculate the relative similarity  
RSij (ek ) of views from evaluator ek in the group: 

RS e
AS e

AS e
ij k

ij k

ij x
x

K

1
∑

( ) ( )
( )

=

=

 (6)

Considering the authority of the individual and 
similarity of evaluation from individual and group, we 
can get individual comprehensive important degree 
based on the evaluating value of evaluator ek about 
candidate ai under the evaluating attribute c cj s∈ :

w e t w t RS eij k k
i

ij k(1 )( ) ( )= ⋅ + − ⋅  (7)

In the formula 7, t represents decision preference 
coefficient, and t0 1≤ ≤ : The bigger is on behalf of 
decision makers tending to the authority of the indi-
vidual; the less is on behalf of decision makers tend-
ing to the opinion of the whole evaluation group.

3.1.3 Concentrating of evaluation opinions
When concentrating individual opinion, evaluation 
value of each individual under the subjective evalua-
tion attribute is assembled into a comprehensive eval-
uation opinion about the plan, and we should consider 
the importance of the individual in the process of 
gathering. After the earlier steps, the decision- making 
matrix of all evaluation personnel has been stand-
ardized as R rk

ij
k

m n( )= × , and has calculated weight  
wij (ek ), which is each evaluator ek for the candidate ai  
under evaluation attributes cj. By using the following 
aggregation method, we get the evaluation value rij  of 
evaluated groups for program ai under the subjective 
evaluation attribute cj : 

r w w rij ij k
k

K

ij
k( )

1
∑= ⋅

=
  (8)

After processing of the earlier steps, decision- 
making matrixes of all personnel evaluation are 
assembled into a group decision-making matrix. 

9781138027282_Chp_1080.indd   289 18/03/15   2:15 AM

 



290

In the matrix, evaluation value of subjective attributes 
is interval numbers on [0, 1], and value of objective 
attributes is a precise number on [0, 1].

3.2 Solving method based on group’s ideal solution

After completing aggregation of evaluators’ views, 
the evaluation value of each solution set of the 
group decision-making matrix under each attribute 
carried out the empowerment process, and we get 
 decision-making matrix empowered Z zij m n( )= × : 

z v r v r v r z v r v rij j ij j ij
L

j ij
U

ij j ij j ij[ , ]= ⋅ = + = ⋅ =  (9)

Because the value under the objective attributes is 
a precise number, under the subjective attributes we 
have interval numbers. In order to calculate the unifi-
cation, objective attribute values   will be rewritten in 
the form of interval numbers by using the definition 1 
when calculating, where the numbers of the upper and 
lower interval are equal and form is z zij ij[ , ] . Then, 
we calculate the similarity between each scheme and 
ideal scheme using TOPSIS methods. As a result of 
the decision-making matrix, standardization is to low 
index into high index, calculation methods of the 
decision-making matrix of the standardization based 
on group ideal solution are as follows:

Under the attribute cj, positive ideal solution is Z*
j :

Z z z z zj j
L

j
U

i ij
L

i ij
U[ , ] [max , max ]* * *= =+ +  (10)

Under the attribute cj negative ideal solution is Z*
j :

Z z z z zj j
L

j
U

i ij
L

i ij
U[ , ] [min ,min ]* * *= =   (11)

Then calculate the distance between each scheme and 
the positive and negative ideal solution according to 
definition 3:

s d d

z z z z

ij
k

k

K

ij
k

ij
L

j
L U

i
U

ij

ij

,

1
2

+

2

1

* 2 *
2

∑( )=

= − −





+ +

=

+

+ +  
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s d d

z z z z
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1
2

+

ij
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k

K

ij
k

ij
L

j
L U

i
U

2

1

* 2 *
2

ij
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∑
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= − −
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Finally, calculate relatively close to alternative and 
positive ideal solution:

S a
s

s si
ij

ij ij

( ) =
+

−

+ −
 

(14)

On the basis of S ai( ), from big to small to rank 

alternatives, S ia( ) is larger, and it is the more optimal.

4 EXAMPLE OF ALGORITHM AND ANALYSIS 

Assuming that evaluation indexes for the job are  
C = { thinking ability, team spirit, communication 
skills, , professional knowledge }={C1,C2,C3,C4}, 
the thinking ability, team spirit, and communica-
tion skills are subjective efficiency index, profes-
sional knowledge is objectivity efficiency index, 
the evaluators are E e e e e{ , , , }1 2 3 4= , weight of 
index is [0.3,0.3,0.3,0.1], weight of evaluators is 
[0.2,0.2,0.3,0.3], and candidates are a a~1 3 , the eval-
uation result of four evaluators for three candidates 
is shown in table 1:

We carried out standardization in accordance 
with the formula 1–3; the decision-making matrix of 
standardization is shown in table 2: 

Table 1. Evaluation result of candidates.

Evaluators Candidate C1 C2 C3 C4

e1
a1 [5,6] [4,6] [6,8] 80
a2 [4,6] [5,6] [7,8] 72
a3 [4,7] [6,6] [6,7] 78

e2 a1 [3,5] [4,5] [6,8] 80
a2 [5,7] [5,7] [4,6] 72
a3 [5,6] [3,5] [5,7] 78

e3 a1 [4,7] [5,8] [5,6] 80
a2 [5,6] [4,7] [4,5] 72
a3 [6,7] [5,7] [5,5] 78

e4 a1 [6,8] [4,8] [5,7] 80
a2 [5,6] [6,7] [5,6] 72
a3 [5,7] [5,6] [4,6] 78

Table 2. Specification table of candidate evaluation views.

Evaluator Candidate C1 C2 C3 C4

e1
a1 [0.4,0.6] [0.2, 0.6] [0.5, 1] 1.0
a2 [0.2,0.6] [0.4, 0.6] [0.75, 1] 0.0
a3 [0.2,0.8] [0.6, 0.6] [0.5, 0.75] 0.75

e2 a1 [0.0,0.4] [0.2, 0.4] [0.5, 1.0] 1.0
a2 [0.4,0.8] [0.4, 0.8] [0.0, 0.5] 0.0
a3 [0.4,0.6] [0.0, 0.4] [0.25, 0.75] 0.75

e3 a1 [0.2,0.8] [0.4, 1.0] [0.25, 0.5] 1.0
a2 [0.4,0.6] [0.2, 0.8] [0.0, 0.25] 0.0
a3 [0.6,0.8] [0.4, 0.8] [0.25, 0.25] 0.75

e4 a1 [0.6,1.0] [0.2,1.0] [0.25, 0.75] 1.0
a2 [0.4,0.6] [0.6, 0.8] [0.25, 0.5] 0.0
a3 [0.4,0.8] [0.4, 0.6] [0.0, 0.5] 0.75
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Then, let us assume decision-making preference 
coefficient t = 0.5; we calculated the weight of each 
evaluation personnel under a different subjective 
attribute, according to the formula 4–7; the result is 
shown in table 3.

wij, candidates’ subjective attribute; i, Candidate 
sequence number; j, Subjective attribute sequence 
number.

Using the formula 8 – 9 to rally empowerment for 
evaluation matrix, the decision-making matrix of 
empowerment is shown in table 4:

Then, using formula 10 – 14 to calculate the dis-
tance between each scheme and the ideal scheme, 
we get s(a1) = 0.7667, s(a2) = 0.2629, s(a3) = 0.5364, 
s(a1)> s(a2) > s(a3). So, the candidate a1 is the best 
solution.

5 CONCLUSION

Talents play a vital role in the management and 
development of the enterprise of human resources 
management. In order to achieve competitive 
advantage by the human resource, the success 
of personnel selection is duty bound to become 
one of the key factors of enterprises to thrive. In 
this article, starting from the practice of person-
nel selection, in order to solve the plight of the 
personnel selection, we put forward the deci-
sion-making model for personnel selection, which 
is combined with the interval multi-attribute group 
decision-making model and interval-valued fuzzy 
number. The model has a solid theory and a clear 
and concise algorithm. In order to guarantee the 
feasibility and reliability of the model, the model 
based on the multi-attribute group decision theory 

fully absorbs the theoretical research results into 
the interval numbers, and at the end of this article, 
a personnel selection example is given to illustrate 
the process of solving the model.

In this article, the model is established based on 
interval fuzzy number and multi-attribute group 
decision making; it mainly discussed how to cal-
culate the similarity of evaluation and the individ-
ual weight and was assembled to solve the decision 
matrix. However, personnel selection is an extremely 
complex  decision-making process; sometimes, it 
cannot be finished at once and requires multiple 
phase-loop iteration. There is an internal connection 
in different stages of the decision-making method of 
phases. Therefore, the proposed model in the stages 
of decision making is a direction worth studying in 
the future.
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ABSTRACT: Beginning from the connotation of electronic and information engineering specialty, this article 
combines the characteristic specialty construction with the excellence personnel training plan and discusses the 
consistency between the characteristic specialty construction and outstanding professional talents training in 
mutual promotion and supplementing each other. The construction of the specialty should take the outstanding 
talents training as the final goal to strengthen the characteristic construction of specialty and deepen the reform 
of the teaching system and practical teaching methods, all of which will play a great promoting role in the 
undergraduate teaching.

KEYWORDS: characteristic specialties; practical teaching; excellence engineering training; specialty 
 construction.

1 COnnOTATiOn Of ElECTROniC AnD 
infORMATiOn EnGinEERinG SpECiAlTY

The major of electronic and information engineer-
ing is a dominant and characteristic specialty in 
Changchun University of Science and Technology, 
and it is also the defense specialty approved together 
by the State Commission of Science and Technology 
for national and Ministry of Education, which has 
distinct characteristics in digital image processing, 
embedded systems, microcontroller, and other appli-
cations. Specialty construction must establish the 
clear personnel training goals, reasonable scientific 
personnel training program, and distinctive curricu-
lum system (Shen,2010).

Our electronic and information engineering 
major is to develop students’ practical ability 
and innovation as the core starting point, adhere 
to  integrating the theory teaching with the prac-
tice teaching, integrate engineering training with 
the curriculum experiments, integrate innovation 
experiments with scientific research, and focus on 
the transformation knowledge imparting ability and 
quality cultivation. Teaching students according 
to their aptitude and personalized credit training 
programs are employed to further update teaching 
concepts and clarify reform ideas and the three-
level experimental platforms of foundation, pro-
fession, and research are strengthened to improve 
the innovation system and the innovation bases. 
We try to create a first-class teaching and learning 

environment and improve the quality of teaching to 
cultivate application, adaptive, innovative talents 
for building goals.

There are three professional models in the spe-
cialty of electronic and information engineering, and 
they are the intelligent embedded system model, sen-
sor network technology application model, and pho-
toelectric detection models.

2 EXCEllEnT pROfESSiOnAl TRAininG 
GOAlS

2.1 Excellence engineers education 

Excellence Engineers Education Training program 
is a major reform project that is used to imple-
ment the long-term Education Reform and 
Development plan (2010-2020) and long-term 
Talent Development plan (2010-2020). it is also a 
major initiative to promote engineering education 
by major powers toward engineering education pow-
ers. its aim is to train a number of various types of 
high-quality engineering and technical personnel 
with powerful innovative ability and adaptive abil-
ity for socioeconomic development while serving 
for the stratagem strong country with talent. it will 
improve the higher education for the social needs, 
and it has an important demonstration and guidance 
for improving the quality of engineering education 
personnel training (li, 2011).
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2.2 Outstanding talent

Excellence engineers are the requirements and plan-
ning for the technical personnel in the engineering 
applications. However, the professional technical 
personnel training in institutes and universities of 
engineering should also be attributed to the outstand-
ing talent training objectives and the training objec-
tives and implementation should be based on it. The 
electronic and information engineering major in our 
university integrates the education of knowledge, 
ability, quality, and innovation into a coherent whole. 
Humanistic education is the basis, the professional 
education and applied education is the platform, the 
cultivation of practical ability, innovation, entrepre-
neurship, and system comprehensive capabilities 
is the core, and the training mode is to cultivate the 
talents with thick foundation, wide profession, more 
practice, high quality, and comprehensive ability. The 
aim is to train students with the basics of electronic 
technology and information systems, with integrated 
skills with strong electronic system design, analysis, 
and solving problems and the students will be qual-
ified for the advanced engineering technology and 
management personnel engaged in all kinds of elec-
tronic and information technology research, design, 
and manufacture industry.  

3 iMplEMEnTATiOn SCHEME fOR 
SpECiAlTY COnSTRUCTiOn AnD 
OUTSTAnDinG pERSOnnEl TRAininG 

3.1 Teaching system’s reform and optimization

The teaching system is dominant and critical during 
the specialty construction, and the teaching system 
should be reasonable and guided by the scientific and 
perfect teaching ideas. Under the guidance of inno-
vative talents training objectives, we put the practical 
teaching and theoretical teaching into the same cur-
riculum teaching system to achieve the coordination 
between practical teaching and theoretical teaching 
and multi-ability training, in accordance with the 
models of connections between theory and prac-
tice, curricular and extra-curricular, and campus and 
off-campus (Ye, 2012). professional excellence per-
sonnel training’s requirements for practical teaching 
is consistent with the objectives and implementations 
of the innovative personnel training. Electronic and 
information engineering major focuses on the com-
bination between theory teaching and experiment 
teaching in the teaching system construction and puts 
the experimental teaching in an important position. 
Teachers carry out both theoretical and experimen-
tal teaching to break the teaching limits between 
theoretical teaching and experimental teaching. The 
appropriate experimental outlines are developed 

based on professional characteristics, and the exper-
imental course is divided into a five-knowledge 
 system such as sensor technology, image processing, 
microcontrollers and digital signal processor appli-
cations, embedded systems, and optical information 
 processing according to the course nature and inter-
related relationships, which effectively promoted the 
resource optimization during the convergence process 
among different experimental curriculums.

3.2 Improving practical teaching at all levels

Generally speaking, there are three levels of practical 
teaching. The first level is the basic practice teach-
ing. The training objective is intended to cultivate the 
basic practical ability; the core is to cultivate the basic 
knowledge, experimental methods, and skills; and the 
key is to broaden the knowledge and comprehensively 
improve the basic experimental ability. it focuses on 
mastering basic instruments and device performance, 
basic experimental skill and methods to deepen the 
understanding of the related theory and techniques.

The second level is the advanced practical teach-
ing. its objective is to cultivate the comprehensive 
knowledge, practical methods, and practical skills 
and the key is to cultivate students’ comprehensive 
experimental ability. it focuses on comprehensive 
ability and overall quality of design, integration, and 
testing to improve students’ integrated design capa-
bilities at circuit level and the application develop-
ment capabilities at system level.

The third level is the technological innovation prac-
tice teaching. its objective is to cultivate the personnel 
with innovative spirit and practical ability and its core 
is to cultivate the engineering practice capabilities, 
innovation capabilities, and exploration spirit to high-
light the optical characteristics, train the innovative 
talents, and comprehensively improve the quality of 
students’ science and technology. More independent 
choices are provided to students through skill train-
ing, integration of curriculum design, experimen-
tal teaching, scientific research, and other practical 
teachings, which will encourage students to develop 
expertise and personality, to stimulate the formation 
of students’ innovative ability.

Our school has established a campus practice teach-
ing base. Establishing campus practice teaching base 
is complementary with a variety of functions, and the 
campus practice teaching base is a training base that is 
used to improve students’ engineering skills and inno-
vative ideas (Jiang, 2012). Theoretical training and 
research innovative experiments can be implemented 
in a campus practice teaching base to complement 
innovative practice teaching. The theoretical training 
mainly focuses on the operating principles, analysis, 
and design of basic devices and basic circuit, which is 
an extension and deepening of the normal classroom 

9781138027282_Chp_1081.indd   294 18/03/15   2:22 AM

 



295

teaching. innovative research experiments aimed at 
all kinds of national and provisional competitions, 
such as Undergraduate Electronic Design Contest and 
some competitions organized by our university. The 
competitions are carried out at different levels with 
different targets.

3.3 Highlighting the characteristics of 
professional direction

Electronic and information engineering specialty of 
our university inherited photoelectric characteristics 
of Changchun University of Science and Technology. 
it has formed stable and distinctive research  directions 
in the field of digital image processing, embedded 
systems technology application, and sensor technol-
ogy application relying on Electronic Technology 
Research institute, Electronic Technology innovation 
Base, and Electronic and information Engineering 
Characteristics laboratory. Currently, electronic and 
information engineering specialty has the support 
of some key national research projects in every spe-
cialty direction and this research greatly contributed 
to professional laboratory building. Meanwhile, the 
theoretical research of the cutting-edge subjects and 
research practice have trained teachers and created 
good teaching and experimental conditions for the 
development of electronics and information engineer-
ing specialty.

4 COnClUSiOn

Any professional construction should be based on the 
established ideal target as a starting point. Building 
characteristic professionalism should highlight the 
features and in the meantime, the professional excel-
lence personnel training should be the ultimate goal. 
The major construction must be  consistent with the 
excellence objectives of the personnel training and 
only in this way can the characteristic profession-
alism take advantage of the quality of undergrad-
uate teaching and the training of personnel can be 
improved.
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ABSTRACT: Based on prospect theory, we have measured three main factors of affecting corporate default 
willingness and established the simulation model to calculate them. As a result, with the change of reference 
point of three main factors, that is, degree of government regulation and penalties, and default rate of enter-
prises, the corporate default willingness will be altered accordingly. What is more, function curve of corporate 
default willingness is nonlinear and complex. Finally, we briefly analyzed reasons for these results.
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1 inTRODuCTiOn

Corporate default is affected not only by its financial 
status but also by its willingness. We should measure 
corporate default willingness and understand the influ-
ence factors of default willingness, which will be con-
ducive to preventing the occurrence of default events. 
This article puts forward three main factors that affect 
corporate default willingness, then measures each 
influence factor based on prospect theory, and estab-
lishes simulation model to calculate  corporate default 
willingness. The purpose is to explore the intrinsic rela-
tion between three influencing factors and corporate 
default willingness, further getting the internal mecha-
nism between three factors and the default willingness.

From the view of prospect theory, corporate default 
or not, it does not depend on the status of absolute 
return but depends on its relative gains[1]. Besides, the 
external environment of enterprises will affect default 
willingness, such as government regulation, other 
corporate defaults, and so on[2, 3]. in detail, we could 
inspect it from the following three aspects.

First, the corporate default willingness does not 
depend on their own absolute gains and losses of 
operating conditions, but instead relies on relative 
gains and losses under a reference point[4]. it is high-
lighted that different enterprises may have a different 
reference target. For example, the level of gains may 
be selected as a reference point under performance 
situation or under default situation. Second, corpo-
rate default willingness will be inevitably affected 
by the government regulation [5]. However, in terms 
of regulatory costs, government needs to pay a high 
cost if every enterprise is to be regulated. Therefore, 
the strategy of government regulation usually is as 
follows: When there is a certain percentage of the 

corporate default, the government begins to regulate 
the enterprises and punishes the enterprise that has 
been found to default, including direct or indirect 
financial penalties. Third, companies default willing-
ness may also be affected by other enterprises’ default 
behavior[6], such as enterprise community in the same 
area, or enterprises in the supply chain upstream and 
downstream. it is often that default behavior of an 
enterprise leads to default occurrence of the associ-
ated enterprise. in the same way, a different enterprise 
may have a different default threshold at heart. For 
example, when corporate default rate of community 
is 20%, an individual enterprise within the commu-
nity may choose to default, or when corporate default 
rate of the community is 50%, an individual enter-
prise chooses to default.

2 THE mODEL

Based on the earlier analysis, we put forward three 
main factors that affect corporate default willingness, 
namely their relative gain and loss situation, other 
corporate default situation, and government regulate 
situation, then establish a simulation model of corpo-
rate default willingness based on prospect theory. The 
three influence factors and corresponding strategies 
are shown in table 1.

Among them, factor 1 is relative gains and losses, 
factor 2 is government regulation, factor 3 is other 
enterprises default, s is strategy, R is the return rate of 
enterprise, r is the loan interest rate, p1, p2, and p3 are 
three reference points of factors, respectively, w1, w2, 
and w3 are effect weight of factors, respectively, P is 
the fine if being captured default, and d and D are 
corporate default rate of the community.
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Assuming that an enterprise within enterprise 
community has performance ability, it depends on its 
default willingness regardless of whether default or 
not. Based on that, under the framework of prospect 
theory and combined with the table mentioned ear-
lier, we will give the method that measures the three 
main factors.

2.1 Effect of relative gain and loss

if the enterprise does not choose to default, namely per-
formance, then its relative gain and loss is difference 
value between profitability and interest costs, denoted 
by O1=R-r. if 01 1− ≥O p ; then, the performance value 

caused by relative gain and loss is Ov O p1 1 1= -( )a
.  

if O p1 1 0- < , then Ov p O1 1 1λ )(= − − β
. if the enter-

prise chooses to default, then its relative gains and 
losses is the return rate, denoted by own2=R. if

02 1− ≥O p , then the default value caused by rela-

tive gain and loss is Ov O p2 2 1= -( )a
. if O p2 1 0- < ,  

then Ov p O2 1 2= -( )-l b
. p1 is the reference point of 

measurement of relative gain and loss that the enter-
prise chooses. 

2.2 Effect of government regulation

if government finds that the enterprise defaults, then 
it will be fined P; there is no punishment if the gov-
ernment does not find the enterprise to default, and 
then the government’s revenue is zero. if the enter-
prise does not default, then it will not be punished. 
Regardless of whether there is government regulation 
or not, the government’s revenue is zero at the same.

in detail, if the enterprise does not choose to 
default, then the fine caused by government regulation 
is G1=0. if G p 01 2− ≥ , then the performance value 

caused by government regulation is Gv G p1 1 2= -( )a
. 

if G p1 2 0- < , then Gv p G1 2 1= - -( )l b
. if the enter-

prise chooses to default, then there are two situations: 
One is no being caught, then the fine caused by gov-
ernment regulation is G21=0. if 021 2− ≥G p , then 

the default value caused by government regulation is 

Gv G p21 21 2= -( )a
in the situation of not being caught. 

if G p21 2 0- < , then Gv p G21 2 21= - -( )l b
. The other 

one is being caught and fined P, then the fine caused 
by government regulation is G22=-P. if 022 2− ≥G p

, then the default value caused by government regu-

lation is Gv G p22 22 2= -( )a
 in the situation of being 

caught. if G p22 2 0- < , then Gv p G22 2 22= - -( )l b
.  

Therefore, the default value caused by government 
regulation is (1 )2 21= − ⋅ +Gv D Gv 22⋅D Gv . p2 is the 

punished reference point that the enterprise set under 
government regulation.

2.3 Effect of other enterprises’ default

if the enterprise does not choose to default, the 
rate of corporate default is denoted by E1=d within 
the corporate community. if 01 3− ≥E p , then the 
performance value caused by other enterprises’ 

default is Ev E p1 1 3= -( )a
. if E p1 3 0- < , then 

Ev p E1 3 1= - -( )l b
. if the enterprise chooses to 

default, the rate of corporate default is denoted by 
E2=D within the corporate community. if 02 3− ≥E p

, then the default value caused by other enterprises’ 

default is Ev E p2 2 3= -( )a
. if E p2 3 0- < , then 

Ev p E2 3 2= - -( )l b
.

2.4 Measure the default willingness

The performance value of Strategy s1 is:

1 1 2 1 3 1= ⋅ + ⋅ + ⋅Perv w Ov w Gv w Ev  (1)

The default value of Strategy s2 is:

1 2 2 2 3 2= ⋅ + ⋅ + ⋅Defv w Ov w Gv w Ev  (2)

Among them, w1+w1+w1=1. Perv is performance 
value, Defv is default value.

it shows that the default willingness depends on 
the difference value between performance value and 
default value. When performance value is greater than 
default value, corporate performance willingness is 
larger, or corporate default willingness is larger. in 
order to facilitate discussion, let us take 0.5 as cutoff 
point of willingness size. Therefore, corporate default 

Table 1. Three influence factors and corresponding 
strategies.

Factors s1: no default s2: default p w

Factor 1 R-r R p1 w1

Factor 2  0 −P p2 w2

Factor 2  0 0 p2 w2

Factor 3 d  D p3 w3
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willingness = 0.5+ (default value - performance 
value), namely:

Default will = 0.5 + (Defv − Perv) (3)

3 SimuLATiOn RESuLTS AnD AnALYSiS

in the simulation  model, for the value of the pros-
pect theory value function parameters, in order 
to match the actual situation in China, we adopt 
the recommendations of Jianmin Zeng[7] to take
a b l= = =1 21 1 02 2 25. , . , . . To be realistic, we set 
R=0.2 and r=0.1. While keeping the other parame-
ters constant, we change the value of the parameter 
p1 , p2 , p3 , d, D, and P, respectively, to explore the 

law of the performance value and default values   as 
they change, then to get the function curve of default 
willingness. All the cases of the simulation models 
are completed in matlab7.0.

3.1 Situation one

First, we set p2 =-0.1, p3 =0.6, d=0.5, D=0.7, and 

P=0.1, and make p1 vary from 0 to 1. Then, we can 
get the simulation results shown in Figure 1. Red 
indicates default willingness function curves. Blue 
dashed line indicates default value function curve. 
Solid blue line represents the performance value 
function curve.

Figure 1 shows that the performance value curve 
and default value curve are almost the same down-
ward trend, whereas the default willingness curves 
exhibit a complex evolution, namely they first 
increase and then decrease until they are stabilized. 
When p1 is 0.2, the default willingness is maximum, 
and the likelihood of corporate default is greater at 
this time. This indicates that it has an important effect 
to guide enterprises establish a reasonable profit 
view, to reduce willingness defaults. Government, 
banks, and the community should widely publicize 
correct profit philosophy, to prevent enterprises from 
establishing high profitability goals.

3.2 Situation two

Second, we set p1 =0.1, p3 =0.6, d=0.5, D=0.7 and 

P=0.1, and make p2 vary from -1 to 0. Then, the sim-
ulation results are shown in Figure 2.

Figure 2 shows that the performance value curve 
and default value curve present the opposite trend 
and default willingness curve increases with p2

increasing. This suggests that it plays a key role in 
maintaining the government’s proper supervision, 
to prevent the occurrence of an event of corporate 
default. Once the government’s supervision is zero, 
the punished reference point set by enterprises will 
be zero, which obviously increases the probability of 
corporate default.

3.3 Situation three

Third, we set p1 =0.1, p2 =-0.1, d=0.5, D=0.7 and 

P=0.1, and make p3 vary from 0 to 1. Then, the simu-
lation results are shown in Figure 3.

Observing Figure 3, we know that no matter what 
the value of p3 is, the default willingness is at a higher 
position and the variation is relatively small. This 
indicates that the rate of corporate defaults within the 
corporate community is an important factor affecting 
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the corporate default and it must be valued. Therefore, 
in addition to the assessment of their financial situa-
tion, it is very necessary to master the ratio of default 
within their corporate community business.

3.4 Situation four

Fourth, we set p1 =0.1, p2 =-0.1, p3 =0.6, D=0.7, and 

P=0.1, and make d vary from 0 to 1. Then, the simu-
lation results are shown in Figure 4.

Figure 4 shows that when companies choose per-
formance, with the number of corporate defaults 
within the corporate community increasing, perfor-
mance value increases and the default willingness 
declines. Because the enterprises have chosen to 
perform, whereas other companies within the com-
munity have chosen to default, it could ensure that 
enterprises obtain the relative performance gains, and 
thus their default willingness declines.

3.5 Situation five

Fifth, we set p1 =0.1, p2 =-0. p3 =0.6, d=0.5, and 

P=0.1, and make D vary from 0 to 1. Then, the simu-
lation results are shown in Figure 5.

Figure 5 tells us that with the number of defaults 
within the corporate community increasing, the prob-
ability of the enterprise choosing to default increases. 
The reason is that the corporate default value is 
gradually improving, and performance value has not 
changed, which led to a greater willingness of enter-
prises to select default. We should control the number 
of corporate defaults within the corporate commu-
nity, which is conducive to reducing the willingness 
of corporate default.

3.6 Situation six

Finally, we set p1 =0.1, p2 =-0.1, p3 =0.6, d=0.5, and 

D=0.7, and make P vary from 0 to 1. Then, the simu-
lation results are shown in Figure 6.

As we can see from Figure 6, when enterprise 
chooses performance, regardless of government 
regulation or not, this does not have a substan-
tial impact on the enterprise. When an enterprise 
chooses to default, it will likely be punished; with 
the penalties increasing, the probability of default is 
reduced. Therefore, for the government, if it finds 
that there is a serious phenomenon of corporate 
default, punishment should maintain a high level 
of intensity, so as to reduce the corporate default 
willingness.
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Figure 4. Relationship between default willingness and d.
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4 COnCLuSiOn

With the change of reference point of the three fac-
tors, degree of government regulation and penalties, 
and the rate of the corporate default, the corporate 
default willingness will change, and the function 
curve is nonlinear and complex. The research con-
clusions are consistent with reality, confirming that 
the prospect theory could be better closer to reality in 
the study of corporate default willingness. The results 
show that, in order to reduce the corporate default 
willingness, government, banks, and the community 
should widely promote the correct view of profit to 
guide enterprises toward establishing a reasonable 
profit target. meanwhile, they should understand the 
rate of corporate default within the corporate com-
munity and increase the default penalty intensity of 
corporate default, to improve the cost of default.

in the analysis process of the three main factors, 
we do not consider the dynamic change of default 
willingness and rate of the corporate default within 
the corporate community. Therefore, we should 
further excavate and incorporate more factors that 
affect corporate default willingness and analyze 
them in a dynamic condition, which is the next step 
in the research work. in a word, as a powerful tool 
for explaining individual decision behavior, prospect 

theory has been recognized by many theorists. How 
to apply prospect theory into corporate default will-
ingness combinations will be the focus of future 
research.
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A novel fruit fly algorithm for solving the parallel test sheet generation 
problem
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ABSTRACT: This paper presents a novel Fruit Fly Algorithm (FFA) for solving the Parallel Test Sheet Gen-
eration (PTSG) problem, which is a NP-hard constrained combinatorial optimization problem. In the FFA, an 
effective encoding and decoding method is used to represent the solution of the PTSG problem. To enhance 
the local searching ability of FFA, a new control parameter is introduced to osphresis food searching operator. 
Meanwhile, a repair operator is designed to guarantee the feasibility of the solutions. In the experiments con-
ducted on a series of item banks with different scales, the proposed FFA is compared with the popular used 
Particle Swarm Optimization algorithm (PSO), which demonstrates the effectiveness and the efficiency of the 
proposed FFA in solving the PTSG problem.

KEYWORDS: parallel test sheets generation; fruit fly algorithm; control parameter; computer-aided test.

1  INTRODuCTION

In the formal large-scale test, such as national certi-
fication tests, parallel test sheets must be composed 
at the same time to handle emergency event or pre-
vent cheating. Parallel test sheets are a set of test 
sheets generated according to similar test specifica-
tions, which not only paralleled in content but also 
paralleled in structure. Recently, as the efficiency and 
effectiveness of computer-based test sheet generation 
have been confirmed by many early studies, auto-
matic generation of parallel test sheets attracts the 
attention of many scholars.

The goal of the PTSG problem is to find a subset 
of test items from the test item bank to compose a 
series of parallel test sheets, which can meet the user’s 
multiple parallel test sheets assessment requirements 
(such as number of parallel test sheets, difficulty 
degree and etc. ) simultaneously. Parallel test-sheet 
generation (PTSG) is a challenging NP-hard prob-
lem with multiple-objective and multiple constraints  
[1, 2, 3].

 For solving this large scale constraint optimiza-
tion problem, evolutionary algorithms are attractive 
option for their simplicity and computational effi-
ciency. Automatic test sheet generation has become 
an important and interesting research issue of com-
puter- aided testing (CAT). However, Most of the 
existing approaches for test item selection focus on 
the composition of a single test sheet, such as genetic 

algorithm [4], particle swarm optimization [5], Tabu 
[6]. Little research has been reported about PTSG 
problem, which is important in the implementation of 
formal large-scale test.

Recently, a new meta-heuristic optimization 
method, fruit fly algorithm (FFA), is proposed by 
PAN in 2011[7, 8], which referring to the food find-
ing behavior of the fruit flies. The advantages of 
FFA include fewer adjust parameters, simple evolu-
tion procedure, easy to understand and implement. 
At present, it has been applied successfully to solve 
several practical optimization problems, such as 
financial distress, multidimensional knapsack prob-
lem, analysis of service satisfaction in web auction 
logistics service, continuous function optimization 
problems and so on[8,9,10,11]. To the best of our 
knowledge, the FFA has not been used to solve any 
computer-aided testing problem, not mention to solve 
PTSG problem. In this paper, a new approach based 
on FFA for solving PTSG problem is presented.

2 PROBLEM SPECIFICATION FOR PTSG

In the PTSG problem, we assume that there are N 

test items in the test item bank B Q Q Q, ,..., N1 2{ }= ,  

M course-related concepts C C C CM= { }1 2, ,..., to be 
tested and K  parallel test sheets with specific dif-
ficulty degree and similar discrimination need to be 

9781138027282_Chp_1083.indd   303 3/17/15   5:14 PM



304

composed out of test item bank B. In addition, the K 
parallel test sheets will involve M concepts and not 
include same test items. 

2.1 Test item attributes and test sheets specification

The variables used in the model are defined as follows.
Num_id, it is used to store the question identity.
discrii, 1≤ i≤ N: discrimination degree of Qi.

difi, 1≤ i≤ N: difficulty degree of Qi.

timei, 1≤ i≤ N: time needed for answering Qi.
relationij, 1≤ i≤ N, 1≤ j≤ M: degree of association 

between Qi and concept Cj.
K, number of parallel test sheets that will be com-

posed simultaneously.
Dif, target degree of difficulty for parallel test 

design.
hj, 1≤ j≤ M: lower bound ratio on the expected rel-

evance of Cj for each test sheet.
timeupper, upper bound on the expected time needed 

for answering each test sheet.
timelower, lower bound on the expected time needed 

for answering each test sheet.
S,  number of test items that each parallel test sheets 

must contain.

2.2 Problem model

The goal of the parallel test sheets composition is to 
minimize the following objection function:

Min Z x f x g x( ) ( ) ( )= ¥ + ¥a b  (1) 
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This model aims to choose a fixed number of test 
items so that the maximum difference of discrimi-
nation degrees between any pair of the parallel test 
sheets is minimized and the difficulty degrees of all 
of the test sheets are the closest to the specified target 
difficulty. If test item Qi is included in the test sheet 
k, then the decision variable xik = 1, otherwise xik = 0. 

Constraint (4) guarantees that the selected test items 
in each generated test sheet must have a degree of rel-
evance no less than the expected degree of relevance 
to each specified concept. Equation (5) and (6) indi-
cates that total expected test time of each generated 
test sheet must be in its specified range. Constraint 
(7) requests that no pair of test sheets can contain any 
identical test item. Finally, equation (8) ensures that 
all of the parallel test sheets must contain S test items.

3 FRuIT FLY ALGORITHM FOR PTSG 
PROBLEM

Inspired by the intelligent foraging behavior of fruit 
flies in food finding, fruit fly algorithm [7, 8] was 
proposed to solve global optimization problems. The 
steps of fruit fly optimization algorithm can be sum-
marized as follows:

Step 1. Initialize the parameters of the algorithm, 
i.e. the fruit fly population size, the maximum 
number of interactions.
Step 2. Initialize fruit fly population location 
X-axis and Y-axis randomly in the search space.
Step 3. In osphresis food finding period, generate 
the fruit fly population randomly around the fruit 
fly population location. 
Step 4. Evaluate the smell concentration of each 
fruit fly. Then find out the best fruit fly with maxi-
mum (or minimum) smell concentration among the 
swarm and record its location in the search space.
Step 5. In vision food searching period, refresh the 
current population location with the best fruit fly 
location, then make the fruit fly swarm fly toward it.
Step6. End the algorithm if the maximum number 
of interactions is reached; otherwise, go back to 
Step 3.
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We present a novel fruit fly algorithm to solve 
PTSG problem, with the following specific design, 
the flowchart of it is illustrated in Figure 1. 

3.1 Encoding scheme and population initialization 

In the proposed FFA, a fruit fly is used to represent 
a solution of the PTSG problem. The population of 
the algorithm is composed of NP fruit flies and NP
does not change in the evolution. In the g th gener-
ation population, the i th fruit fly is denoted by two 
D -dimensional vectors x x x xi

g
i
g

i
g

i D
g= ( , ,..., ), , ,1 2  and

y y y yi
g

i
g

i
g

i D
g= ( , ,..., ), , ,1 2 . For the pair of vectors xi

g  

and yi
g , i NP= 1 2, ,..., , their j th component xi j

g
,

 

and yi j
g
,

, j D= 1 2, ,..., are decision variables of real 

number in the interval of [ , ]−∞ ∞ .
In the start of the fruit fly algorithm (the 0th gener-

ation), the fruit fly swarm location vectors xPosition0  
and yPosition0 are initialized, in general, randomly 
in the search space by

xPosition randj
0 = (),  (9)

yPosition rand(),j
0 =  (10)           

where j = 1,2,…,D, rand() is a function to gener-
ate random number with outcome [ , ]∈ −∞ ∞ . In addi-
tion, the population size NP and the algorithm control 
parameter F, which will be introduced later, are also 
initialized at first.

3.2 Decoding strategy

The basic FFA was designed to solve continuous 
optimization problems. However, the PTSG problem 
is a kind of combinational optimization problem, in 
which each component of the population individual 
is used to denote an item number of the item bank. 
To solve the PTSG problem effectively, the devcod-
ing scheme that map a fruit fly to the solution of the 
PTSG is designed specially in this paper as follows.

Step1. The distance vector disi
g , in which each 

component disi j
g
,  record the distance of point 

( , ), ,x yi j
g

i j
g to the origin point (0,0) , is calculated by 

dis x yi j
g

i j
g

i j
g

, , ,= ( ) + ( )2 2
. (11)

Step2. The smell concentration vector si
g  corre-

sponding to the distance vector is obtained by 

s
disi j

g

i j
g,
,

=
1

. (12)

For the purpose of transforming the smell concen-
tration vector to the solution, each element si j

g
,

of the 

smell concentration vector is required to be in the 
range of [ , )0 1 . If s [0,1)i j

g
, ∉ , a repair operator given 

later will be employed so that it is belong to [ , )0 1 .

Step3. The smell concentration vector si j
g
,

is 

mapped to the corresponding PTSG problem solu-

tion tn tn tn tnD= ( , ,..., )1 2
as follows: 

tn floor s itemNum( )j i j
g
,= ×  (13)

where floor()  is a function for truncating a float-
ing-point number to a integer, itemNum is the total 
test item number in the test item bank.

  As each element of tn  represent an item number, 
the solution tn is sequentially divided into K  segment 

Initialize Algorithm parameter: population size NP and control 
parameter F of the osphresis food searching

Initialize the fruit fly swarm location

Osphresis food searching:
Generate the fruit fly swarm randomly around the fruit fly swarm 

location

Repair and evaluate the fruit fly swarm by calculating the smell 
concentration values (fitness value) of each fruit fly

Vision food searching: 
Find the fruit fly with the minimal objective function cost  in the 

population, and let the fruit fly swarm fly towards the best fruit fly

Stop criterion is met?

End

Yes

No

Figure 1. Flowchart of the proposed fruit fly algorithm.
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with equal length, in which each sub- segment repre-
sent a dependent test-sheet. 

3.3 Osphresis food searching with local search

As PTSG is a complex combinatorial optimization 
problem, the basic FFA has poor local searching abil-
ity at the later optimization stage, such that it is hard 
to find feasible solutions. To tackle this problem, we 
design a new osphresis food operator that can balance 
the global and local search ability. In detail, NP  fruit 
flies can be yield by 

x
xPosition rand F

xPosition

(2 [0,1] 1), rand [0,1] )

, otherwise
i j
g j j

j
, =

+ × − ≤





if (  (14)

y
yPosition rand F

yPosition

(2 [0,1] 1), rand [0,1] )

, otherwise
i j
g j j

j
, =

+ × − ≤





if (  (15)

where i NP j D= =1 2 1 2, ,..., , , ,..., , F  is the algo-
rithm parameter [0,1]∈ to control the probability 
that each dimension of a fruit fly is changed by the 
osphresis food searching operator.

3.4 Vision food searching

In vision food searching, the smell concentration vec-
tor corresponding to each fruit fly is evaluated by (1), 
and the best fruit fly with minimum objective function 
cost among the population is chosen. Then, the fruit fly 
population location is updated by the best fruit fly as

xPosition xg
bestIndex= ,  (16)

yPosition yg
bestIndex= . (17)

where bestIndex  is the index of the best fruit fly 
in the population.

3.5 Repair Operator

As aforementioned, the decoding schema requires 
that each element si j

g
,

of the smell concentration 

vector must located in the range of [ , )0 1 . If the fruit 
fly individual cannot satisfy this requirement after 
osphresis food searching, a repair operator will be 
used to alter it until the newly refreshed s [0,1)i j

g
, ∈ . 

Here, the repair operator is given as

x x rand1 [0,1]i j
g

i j
g

, , ( )= ∗ +  (18)

y y randi j
g

i j
g

, , [ , ]= * +( )1 0 1  (19)

Where rand[ , ]0 1 is a function to generate random 
number in the range of [ , ]0 1

4 SIMuLATION EXPERIMENTS RESuLTS

To test the performance of the proposed FFA and the 
improved osphresis food searching schema, simu-
lation experiments were conducted on a set of item 
banks with different scales. All algorithms are imple-
mented using C language in Microsoft Windows 
2008 server (32bite) operating system on a PC with 
2.7GHz CPu, 2G RAM. There are 20 concept top-
ics in each item bank and all the item banks have the 
same table structure. 

The proposed FFA is compared with the basic 
 particle swarm optimization (PSO) algorithm on five 
different scale item banks firstly. Each algorithm is exe-
cuted 20 times on each test item bank independently. 
Three parallel test sheets with sixty test items will be 
generated at the same time. The parameters of the two 
algorithms were set empirically in the following. We 

set w =0.5, c1 =2.05, c2 =2.05, MAXV =1.5 and NP

=20 for PSO algorithm. For the FFA, we set F =0.05 
and NP =10. All algorithms stopped when the fitness 
value is smaller than 1 or the running time reach 10 
minutes. 

The comparison of success ratio for two 
approaches on five item banks is shown in table 1. In 
table 1, “SR” is the success ratio, which denotes the 
ratio number of successful runs to that of total runs. 
According to practical parallel test sheets composi-
tion requirements, a run is considered to be success-
ful if it stops after the fitness value of the algorithm 
is smaller than one, and at the same time the running 
time is not more than 10 minutes. 

It can be seen from table 1 that the FFA performs 
much better than PSO algorithm, especially on small 
scale item banks. As shown in table 1, in all test cases, 
the success ratios of the FFA are all 100%. However, 

Table 1. Margin success ratio of the two algorithms.

Item bank scale
SR

PSO FFA

1000 20% 100%
2000 90% 100%
5000 100% 100%
10000 100% 100%
20000 100% 100%
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PSO has lower success ratio on small scale item bank, 
such as on item bank 1000 and 2000, the success 
ratios of the PSO are 20% and 90%.

The time efficiency of the two compared algo-
rithms running successful on three item banks is given 
in table 2, which is reflected by the execution time of 
the algorithm in searching for the optimal solution. 
The shorter the execution time, the fast the algorithm 
find the optimal solution. In table 2, “Max”, “Avg”, 
and “Std” respectively denote the maximum value, 
average value, and standard deviation of the execu-
tion time of algorithms in 20 runs.

It is clear from table 2 that the FFA turns out to 
be very competitive in time efficiency compared 
to PSO algorithm. The execution time results show 
the high efficiency of the FFA in searching for the 
optimal solution. For all test cases, FFA could find 
optimal solutions with the average execution time 
not more than 3 seconds, while the PSO algorithm 
will consume 85.19 seconds and more. In addition, 
the robustness of FFA in term of execution time is 
implied by the small standard deviation in all cases. 

In the second experiment, the FFA and PSO were 
used to generate two and three parallel test sheets 
respectively and simulated on an item bank with scale 
10000. Each algorithm is executed 20 times on each 
test sheet specification. The stopping criterion is the 
same with experiment one. The experimental results 
are given in table 3, in which “NOPTS” denote the 
number of parallel test sheets, “Max”, “Avg”, and 
“Std” respectively denotes the maximum value, aver-
age value, and standard deviation of the execution 
time of algorithms in 20 runs.

It can be observed from table 3 that the FFA has 
superior computational performance than PSO in 
terms of the average value and the standard deviation 
of the execution time when generating two or three 
parallel test sheets simultaneously. In addition, the 
average execution time of the two compared algo-
rithms will both increase when the number of paral-
lel test sheets grows. The reason lies in the following 
factors. The dimension of the decision variable will 
increase when the number of parallel test sheets grows. 
Furthermore, according to PTSG problem model, all 
the parallel test sheets should have no item overlap and 
meet every other constraint, which will increase the 
computational complexity of the algorithm drastically. 

We further conduct F parameter analysis of the 
FFA. The convergence curves based on different val-
ues of F are shown in Fig. 2. It is obvious that param-
eter F has significant influence on the convergence of 
the FFA. From Fig. 2, we can see that the parameter 
F with smaller values, by which less dimensions of a 
fruit fly vector are changed around the swarm loca-
tion, can balance the global and local search ability of 
the algorithm effectively.

0 50 100 150 200 250 300 350 400
0

5

10

15

20

25

30

35

40

45

Evolution Generation

O
bj

ec
tiv

e 
Fu

nt
io

n 
V

al
ue

 

 
F=1
F=0.1
F=0.05

Figure 2. The influence of the control parameter F to the 
FFA.

5 CONCLuSION

To the best of our knowledge, this was the first reported 
work of using fruit fly optimization to solve the PTSG 
problem in CAT systems. A new control parameter is 
introduced to osphesis food searching, which can bal-
ance the algorithm’s global and local searching ability 
effectively. Besides, one repair operator is designed to 
accelerator the searching for the feasibility of solu-
tions. The effectiveness of the proposed algorithm was 
demonstrated by several experiments conducted on a 
series of item banks with different scales. 

Table 2. Execution time results of the two algorithms on 
various item banks.

Item bank 
scale

PSO FFA

Max Avg Std Max Avg Std

5000 349.74 85.19 99.32 7.36 2.29 2.31
10000 528.28 120.22 167.32 5.67 1.49 1.30
20000 399.12 135.99 151.10 3.84 1.21 0.99

Table 3. Experiment results on the specified number of 
parallel test sheets.

NOPTS
PSO FFA

Max Avg Std Max Avg Std

2 18.45 11.75 6.47 0.34 0.13 0.09
3 528.28 120.22 167.32 5.67 1.49 1.30
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ABsTRAcT: Promoting the development of multi-interdisciplinary research has important significance for 
the level of discipline construction and effective competitiveness model of the new type of research institutes. 
By the science and technology management system and the influence of organizational system of single sub-
jects, at present, the development of multi-interdisciplinary research on the new type of research institutes face 
a lot of difficulties and obstacles. A pressing matter of the moment is to be referred to a strategic height of the 
development of multi-interdisciplinary research, increase the multi-interdisciplinary research support, regulate 
the establishment of cooperative research unit multi-interdisciplinary innovation mechanism, set up a special 
multi-interdisciplinary academic committee, establish scientific and reasonable evaluation system, build a plat-
form for academic exchanges and multi-interdisciplinary talents training base, construction of the management 
and operation mechanism of diversification.

KEYWORDs: The new type of research institutes; Multi-interdisciplinary; collaborative innovation; 
Operation mechanism.

1 INTRODUcTION

The rapid development of economy of science 
and technology, requirements to break the disci-
pline between compartmentalization, promotes 
interdisciplinary integration. The importance of 
multi-disciplinary winner who has been clearly 
confirmed in Nobel award. some scholars have 
knowledge background of 466 Nobel Natural 
science Award in twentieth century 100 years were 
investigated, to 25 years for a period of time, the 
number of knowledge has cross background in the 
twentieth century, and the second largest increase 
in 25 years, rising from 29.73% to 42.5%; 60, 70 
years after the adjustment, in recent years, a ratio of 
Nobel Prize laureates with cross knowledge back-
ground rose to 49.07% at the end of the century. 
Proposed collaborative innovation thought, opened 
the way for the multi-interdisciplinary development, 
the establishment of cooperative innovation sys-
tem between government, universities and research 
institutes, enterprises can effectively promote the 
development of multi-interdisciplinary, this new 
type of research institutes in the establishment and 
development process has been verified. Therefore, 
it has important practical significance to promote 
 multi-interdisciplinary research, development model 
of the new type of research institutes.

2 THE ORIENTATION AND DEvElOPMENT 
cHARAcTERIsTIcs OF THE NEW TYPE OF 
REsEARcH INsTITUTEs

The new type of research institutes refers to a group 
of aiming at the international forefront, gathering the 
international top talent and team, has the international 
first-class R & D conditions and the level of innova-
tion platform, to support the leading strategic emerg-
ing industry development as the goal, set science and 
technology innovation and industrialization in one, 
master discourse right of the development of new 
industries and industry. From the division of system 
mechanism, the new type of research institutes can be 
divided into “state-owned new system”, “governmen-
tal support”, “corporate and union founded”. This 
paper mainly discusses the “state-owned new system” 
model of the new type of research institutes, the typ-
ical representatives: shenzhen Research Institute of 
Tsinghua University, shenzhen Institutes of advanced 
technology, chinese Academy of sciences. Though 
this new type of scientific research institutes to build 
by the traditional colleges and universities, scientific 
research institutes or local government, its nature is 
the state-run institution, but Dean of the council under 
the leadership responsibility system, adopt the entire 
staff appointment system, take new management 
and operation mechanism, through competition and 
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scientific research strength for government research 
funding, do technical services for enterprises, incu-
bate high growth enterprises of science and technol-
ogy, become an important platform for extension of 
technology and industrialization of colleges and uni-
versities and scientific research institutions.

This new type of research institutes take promot-
ing scientific research achievements transformation 
as the goal guidance, the main characteristics of the 
development are:

With the interdisciplinary feature, reflect the 
multi- interdisciplinary features in the main research 
fields and institutions, by establishing a public tech-
nology platform to support enterprise incubator and 
promote multidisciplinary, lead strategic emerging 
industry development.

Use the Production - learning - Research - 
Funding “four in one” synergic development mode. 
Use mainly in scientific research, micro collaborative 
innovation development mode of education, industry, 
capital supplement to create a first-class international 
research institutes.

Attention to the introduction and cultivation of tal-
ents. Pay attention to team construction, intensify the 
introduction of high-level innovative and entrepre-
neurial talents from overseas, pay attention to build 
from basic research to industry and then to the com-
mercial promotion of comprehensive team.

3 THE PREsENT sITUATION AND 
PREDIcAMENT OF MUlTI- 
INTERDIscIPlINARY DEvElOPMENT 
OF THE NEW TYPE OF REsEARcH 
INsTITUTEs

3.1 For emerging industries of strategic 
importance, in multi-interdisciplinary features 
of institutional settings

The institutional setting of new research institutes face 
the strategic emerging industry, exert the comprehensive 
scientific research institutions and public R & D service 
platform function, reflected multi-interdisciplinary char-
acteristics. For example, shenzhen Research Institute 
of Tsinghua University built the four major research 
institutes and the public research and development plat-
form involve electronic information technology, optical 
electromechanical and advanced manufacturing, new 
materials and biomedicine, new energy and environ-
mental protection technology, has become a model of 
high-tech business incubator. shenzhen Institutes of 
advanced technology, chinese Academy of sciences 
establish the “three breakthrough” – low-cost health 
and high-end medical imaging, service robots, electric 
cars. And the “five breeding” – cIGs thin film solar cell 
equipment and technology, large data and wisdom city, 
advanced electronic packaging materials, nano drug 

carrier with monoclonal antibody drug, neural engi-
neering and bone joint materials, set up six research 
institutes and a number of laboratories and public tech-
nology service platform, reflect the integrated multi- 
interdisciplinary innovation characteristics.

3.2 The Production - Learning - Research - 
Funding “four in one” synergic development 
mode providing a platform for the development 
of multi-interdisciplinary research

some complex scientific, practical problems often 
involve multiple professional knowledge, content is 
complex, difficult to solve by single subject, even 
by temporary cooperation of several disciplines are 
difficult to resolve, but the multi- interdisciplinary 
can cover different discipline-related knowledge, and 
in accordance with the internal logic to understand 
and study, therefore, the multi- interdisciplinary will 
contribute to the solution of complex research and 
practice of the problem. The Production - learning 
- Research - Funding “ four-in-one “synergic devel-
opment mode is different from the traditional coop-
erative informal, personal way, it can provide a good 
platform for development of large, exploratory mul-
ti-interdisciplinary research.

3.3 The national science and technology 
management system is not perfect, due to lack 
of multi-interdisciplinary research investment

The current constraints and coordination mechanism 
of science and technology resource allocation in china 
is not perfect, poor communication between depart-
ments, major scientific and technological projects, lack 
of organic linking, the limited state science and tech-
nology resource is distributed to every corner, low-level 
redundant construction, low utilization rate of resources 
of science and technology.  The supervision and man-
agement mechanism, evaluation of science and tech-
nology is not perfect, lack of the reasonable, justice and 
science evaluation method. The multi-interdisciplinary 
research investment in research funding is less and the 
management system is not perfect. Therefore, support-
ing from the management system, funding, policy and 
other aspects of the multi-interdisciplinary will mobi-
lize the enthusiasm of researchers.

3.4 The assessment system of multi-interdisciplinary 
research needs to be further improved

The current evaluation system takes as the base 
point, lack of flexibility and flexibility. Multi-
interdisciplinary research results varied and has the 
difference, the different evaluation standard is not the 
same. The current evaluation system is a relatively 
rigid discipline that does not apply to evaluation of 
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multi-interdisciplinary research. Because of the mul-
ti-interdisciplinary research involving more than two 
subjects, which is highly comprehensive and exten-
sive cross-border, identification and peer review in 
multi-interdisciplinary research results often encoun-
ter the expert assessment of the review may not fully 
understand the situation, it is difficult to reach a con-
sensus, is not conducive to the development of mul-
ti-interdisciplinary research and researchers.

3.5 To subject differentiation based academic 
barriers limits the multi-interdisciplinary 
development

At present, the science and technology resources allo-
cation mode in china base in the mature, relative curing 
professional subject, as a new research field does not 
belong to a subject category. They can easily be excluded, 
plus the multi-interdisciplinary research of high risk, 
long cycle. The funding of multi-interdisciplinary 
research becomes less. scientific research personnel 
limits professional restrictions, and other disciplines of 
scientific research personnels are very difficult to have 
a high degree of cooperation. Multi-interdisciplinary 
research is difficult to identify the subject position in the 
existing management mechanism to discipline-based 
differentiation, which make the multi-interdisciplinary 
research teams do not have the advantage in the project 
application, personnel and resources.

3.6 Lack of multi-interdisciplinary resources in 
personnel training

china is still in the implementation of professional 
settings, clear subject refinement, according to the 
professional personnel training, colleges and scien-
tific research institute’s resources were not effectively 
shared, which is not conducive to multi-interdisciplinary 
research talents, but also makes the use of resources not 
up to the maximum. Graduate recruit professional ref-
erence issued by the Ministry of Education discipline 
catalogue formulated, because of cross disciplines has 
no specific setting of the current professional disci-
plines directory, make the multi-interdisciplinary train-
ing high-level personnel lack the most basic platform.

4 sTRATEGY OF PROMOTING THE NEW TYPE 
OF REsEARcH INsTITUTEs IN THE MUlTI-
INTERDIscIPlINARY DEvElOPMENT

4.1 Science and technology management 
departments should increase the 
multi-interdisciplinary research support, 
new institutes set up within special 
multi-interdisciplinary innovation funding

In countries at all levels of the project should be in a 
separate multi-interdisciplinary (class), to promote and 

support the new scientific research institutes to set up 
multi-interdisciplinary research organization structure 
reform, multi-channel financing, establish fund man-
agement standard system, promote the development 
and construction of multi-interdisciplinary research. 
The new institutes set up special multi-interdisciplinary 
funding, pay attention to the combination of 
Production - learning - Research, for strategic emerg-
ing industry funded multi-interdisciplinary develop 
direction.

4.2 Set up a special multi-interdisciplinary 
academic committee

In order to guarantee the smooth progress of multi-in-
terdisciplinary research, new scientific research insti-
tutes should implement the “multi-interdisciplinary 
academic committee, chief scientist, a research team” 
management mode. Multi-interdisciplinary academic 
committee by the hospital leadership and functional 
departments responsible persons and experts in differ-
ent fields, responsible for multidisciplinary research 
macro planning and allocation of resources, person-
nel appointment and assessment work. The chief 
scientist is multi-interdisciplinary project person in 
charge, by the academic committee of the selection 
and hiring and evaluation, which is the core charac-
ters from the characteristic research, chief scientist 
must be a senior expert to enjoy very high reputation, 
also have extensive cross subject knowledge, but also 
have the strong cohesive force, resource mobilization 
ability and social activity ability. The research team 
of personnel selection and assessment was performed 
by the chief scientist. In the multi-interdisciplinary 
research management system, giving prominence to 
the expert, professor at the center of the governance 
model, avoid too much administrative intervention.

4.3 The establishment of scientific and reasonable 
evaluation system

New research institutes should build the evaluation 
mechanism and management mode of a crossover 
study of multi-interdiscipline development, innova-
tion mechanism of distribution of interests and dis-
ciplines of management mechanism, the qualitative 
and quantitative evaluation, combining the impor-
tance of individual achievements, appraisal stand-
ards in addition to outside, should also examine the 
multi-interdisciplinary research team as a whole, to 
enhance the team cohesion. Because of the interdis-
ciplinary research result, so multiple subject matter 
experts shall be both jury review. In the examination, 
appointment, rewards should tilt to multi-interdisci-
plinary research teams.
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4.4 Set the direction of cross discipline, recruit 
selectivity interdisciplinary postgraduates, 
build the academic exchange platform and 
multi-interdisciplinary talents training base

New research institutes can set the direction of cross 
discipline, recruit selectivity interdisciplinary post-
graduates, regularly hold different disciplines of aca-
demic exchange activities, such as academic report, 
academic salon, lectures, create different ways of 
disciplines and professional communication and 
opportunities, create a conducive environment for 
multi-interdisciplinary research, the construction of 
communication and cooperation mechanism, build 
the base for cultivating interdisciplinary talent, and the 
attention of major science and technology and social 
issues around the national strategic emerging industry, 
cultivation of wide caliber of compound talents.

4.5  Constructing reasonable and feasible 
diversification operation mechanism, the 
introduction of academic masters as chief 
scientist, training the full-time research team, 
dynamically adjust the personnel structure

Firstly, constructing the reasonable flow of talent 
mechanism, buliding the evaluation system for mul-
ti-interdisciplinary research personnel, the introduc-
tion of academic masters as chief scientist, ensuring 
multi-interdisciplinary research team to enhance the 
overall strength and development. secondly, the con-
struction of the capital investment mechanism, driven 
by the project primarily, encourages team for mul-
ti-interdisciplinary research projects. Finally, build 
a resource sharing platform mechanism, to improve 
resource utilization efficiency.

5 cONclUsION

“The students and teachers, researchers and schol-
ars together in the complexity of the issues require 
special skills, but also need to integrate the skills to 
solve world, living in a culture of the world gener-
ally weakened, level, category, cancel the confusion 
institutional boundaries increasingly blurred era. 
This process is called for the development of the 
discipline of postmodern stage, namely ‘university 
science times’”, With the advent of “ university sci-
ence times “, New research institutes of managers and 
researchers should establish the concept of University 
science, to break the discipline barriers, integration 

of academic resources, to develop new areas of 
research, to support the new multi-interdisciplinary 
research which meet the national strategic demand.
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ABSTRACT: As Information Communication Technology (ICT) has been applied in the field of education 
more and more widely and web-based course is an important application form, so it’s necessary to formulate 
an evaluation standard about that. One survey said that: The majority of the existing evaluation index system is 
based on the expertise, and using by the relevant department to check the Web-based course, students are not 
participating in these evaluations; In the second place, most of the evaluation models about web-based course 
are still linear model. This research from the perspective of evaluation after using, that means evaluate the web-
based course after trial them. Using the Delphi method and AHP method, to construct the judgment matrix, 
establish the evaluation index system, introduced the fuzzy mathematical theory of evaluation data processing. 
And evaluated the web-based course “modern education technology”. The results show that the evaluation in-
dex system is consistently well with the real situation of this web-based course.

KEYWORDS: Web-based course; Evaluation system; Delphi methods; AHP methods; The fuzzy comprehen-
sive evaluation method.

1 InTRODUCTIOn

The web-based teaching is an important way to solve 
the problem of education development in the informa-
tion era, and the quality of the web-based course has 
directly affected the instructional effectiveness. The 
focus of the evaluation of The web-based Course is 
the development of The evaluation standard, such as 
The United States instruction design and apply pro-
fessional committee’s E-learning certification stand-
ard, America Training & Development Association’s 
(ASTD) courseware certification standard, American 
higher education policy institute and Blackboard com-
pany jointly issued, Quality On The Line, Monterrey 
international study institute’s OCEP engineering, etc. 
Analysis of the existing standards, we found: The 
index system for evaluation more as are the expertise, 
this kind of evaluation standard is used more for the 
relative departments to check the web-based course, 
evaluation data sources not form students. This paper 
suggests that, the web-based course Certification 
should pay attention to the actual teaching effect, 
which the check should be after the applying of web-
based course work, but not the reverse, we should 
give full consideration to the student evaluation and 
the relevant data about students’ E-learning. Second, 
many web-based course Certification models, are still 

given priority to the linear model, experts evaluate 
each specific index to the quantitative estimation, and 
weighted average calculation for the last comprehen-
sive evaluation result, its core thought based on the 
assumption that the evaluation results can be stacked, 
evaluation factors are linearity. In reality, however, in 
the evaluation standard of web-based course, many 
indexes often with a degree of ambiguity, which is of 
nonlinear characteristics, it has no very clear bounda-
ries that are not absolute affirmation and negative [1].

2 FUZZY COMPREHEnSIvE EvALUATIOn 
METHOD

Fuzzy comprehensive evaluation method is mak-
ing a general assessment conclusion to the things 
and phenomena, which affected by many fac-
tors, it is a kind of method that evaluated things in 
membership grade comprehensive evaluation the 
assessment of all the objects, according to the pro-
vided conditions, give each object a nonnegative 
real number-evaluation index, then according to 
the selected sort to choose the better [2] [3]. Fuzzy 
comprehensive evaluation is widely used in the infor-
mation evaluation area, applied this method to web-
based course of evaluation, can control the subjective 
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factor’s effect in smaller limit, so make the evaluation 
comprehensive and scientific.

Applied the fuzzy theory to educational 
evaluation, can overcome the faults that education 
information is fuzzy and uncertainty. In addition, it 
is worth paying attention that education is a kind of 
information flow process, education evaluation is a 
complex, systematic information processing process. 
E-learning evaluation system is influenced by many 
factors, including evaluation index.

3 COnSTRUCTIOn OF InDEX SYSTEM

Based on the clear purpose of construction of the 
index system, we first application Delphi method to 
determine the web-based course certification index 
system structure, after make sure good index system 
constitution, we use the AHP method determines the 
index weight, as the AHP will involve many data pro-
cessing, especially that the more experts engage in 
the bigger the calculation will be, so it’s better to put 
into software to help auxiliary calculation.

3.1 Construction methods

3.1.1 Delphi methods determine the index system
This paper used the Delphi method (the Delphi 
method) to determine the composition of an evaluation 
index system of web-based course. Delphi method is 
popular experts assess technology. This kind of means 
is applicable to assess the past and future in the case 
of without historical data. It encourages participants 
to discuss problems together. There is a requirement 
that variety experience people participation with each 
other, and try to convince each other [4].

Delphi method steps are: Step 1: Coordinators pro-
vide project specifications and estimate form to the 
experts; Step 2: Coordinators call up the expert group 
to discuss the factors related to the scale; Step 3: The 
experts anonymous fill in the iterative form; Step 4: 
Coordinators sort out a summary estimate, return to 
experts in the iterative form; Step 5: Coordinators call 
up group meeting, discuss the larger estimate differ-
ences; Step 6: Experts estimate the summary and sub-
mit another anonymous estimate in the iterative form; 
Step 7: Repeat step4-6, until reach agreement of the 
lowest and highest estimation.

3.1.2 The AHP method determines the index weight
AHP (Analytic Hierarchy Process hereinafter referred 
to as the AHP) was raised by US planning and man-
agement professor T.L. Saaty in the early 70  s. 
The AHP is a simple, flexible and practical multiple 
criterion decision method which quantitative analy-
sis the qualitative problem. The characteristic of it is 
making the various factors from a complex problem 

into an interconnected orderly hierarchy, make it 
organized. According to certain objective reality of 
subjective judgment structure (multiple compari-
son), combining the experts’ advice with the analysis’ 
objective judgment directly and effectively, quanti-
tatively described the importance of multiple com-
parison between the same level of the two elements. 
Then, using mathematical methods to reflect each 
level elements’ weight of relative importance order, 
through the total sort between all levels, computing 
all elements’ relative weight and sorting. The method 
of AHP implementing process can be divided into the 
following four steps: (1) Establish a hierarchy model; 
(2) Tectonic judgment matrix; (3) Levels and consist-
ency single sort check; (4) Hierarchy total sort and 
consistency check.

3.2 The content of index system

reference related web-based course Certification 
standard (E-Learning Certification Standards [5], 
A Framework for Pedagogical Evaluation of virtual 
Learning Environments [6], Quality On The Line 
and South China Science and Technology University, 
Beijing normal University and other schools’ web-
based course Certification standard) and use Delphi 
method, construct web-based course Certification 
index system. The Evaluation index system is divided 
into 2 primary indexes, four secondary indexes, and 
26 level 3 indexes. 

Four experts had been invited to grade for the index 
scale, using the AHP method ascertain the index 

0.7000 0.3000 0.0000 0.0000
0.7000 0.3000 0.0000 0.0000
0.9000 0.1000 0.0000 0.0000
1.0000 0.0000 0.0000 0.0000
0.8000 0.2000 0.0000 0.0000
1.0000 0.0000 0.0000 0.0000
0.7000 0.2000 0.1000 0.0000
0.8000 0.2000 0.0000 0.0000
0.9000 0.1000 0.0000 0.0000
0.6000 0.3000 0.1000 0.0000
0.9000 0.1000 0.0000 0.0000
0.6173 0.3316 0.0510 0.0000
0.4082 0.5102 0.0714 0.0102
0.4541 0.4541 0.0867 0.0051
0.5561 0.3367 0.0969 0.0102
0.4694 0.4337 0.0816 0.0153
0.4082 0.4847 0.0918 0.0153
0.4949 0.4082 0.0816 0.0153
0.4184 0.4592 0.1122 0.0102
0.5000 0.4184 0.0816 0.0000
0.4796 0.4184 0.0969 0.0051
0.5102 0.4133 0.0663 0.0102
0.4133 0.4592 0.1173 0.0102
0.4745 0.4439 0.0765 0.0051
0.4439 0.4592 0.0918 0.0051
0.5714 0.3520 0.0765 0.0000

R =
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weight software to stats the play table, finally take 
average to determine the weight coefficient of each 
index. During CR inspection, if any expert’s scoring 
cannot pass, we need to ask the expert to examine 
afresh after scoring. To get the weight coefficients 
of each index, and then calculated synthetic weight 
(synthetic weight = level3 weight · the corresponding 
level2 · corresponding level 1 weight), the result is 
shown in table 1 and table 2.

This study of the assessment is divided into four 
levels: v = {excellent, good, average, poor}, the 

corresponding level score set to take F = (90, 80, 65, 
50). For example, the evaluation results is 82 points, 
that means the web-based course is good, and we can 
analyze what should be strengthened according to 
each index in each level of membership. 

4 A CASE STUDY

Complete web-based course after the establishment of 
the evaluation index system, this paper take web-based 

Table1. Web-based course’s evaluation index system-expert.

Level 1/
Weight Level 2/Weight Level 3/Weight

Synthetic 
weight

Assessment Level

Excellent Good Average Bad

Expertise
0.6042

Course 
management 
platform
0.3000

Interactions between 
teacher and students

0.1652 0.0299 0.7000 0.3000 0.0000 0.0000 

Authoring Tools 0.0765 0.0139 0.7000 0.3000 0.0000 0.0000 
Student Participation 0.2416 0.0438 0.9000 0.1000 0.0000 0.0000 
Management Tools 0.0814 0.0148 1.0000 0.0000 0.0000 0.0000 
Course transfer 0.0528 0.0096 0.8000 0.2000 0.0000 0.0000 
Curriculum Design 0.3826 0.0694 1.0000 0.0000 0.0000 0.0000 

The teaching 
content and 
design
0.7000

Educational 0.3890 0.1645 0.7000 0.2000 0.1000 0.0000 
Scientific 0.2316 0.0980 0.8000 0.2000 0.0000 0.0000 
Technicality 0.1715 0.0725 0.9000 0.1000 0.0000 0.0000 
Artistry 0.0992 0.0420 0.6000 0.3000 0.1000 0.0000 
Applicability 0.1088 0.0460 0.9000 0.1000 0.0000 0.0000 

Table 2. Web-based course’s evaluation index system-student assessment.

Level 1/
Weight Level 2/Weight Level 3/Weight

Synthetic 
weight 

Assessment Level

Excellent Good Average Poor

Student 
Assessment
0.3958

Teaching contents 
0.3720

Substantial In Content 0.1105 0.0163 0.6173 0.3316 0.0510 0.0000 
Explained Thoroughly 0.4469 0.0658 0.4082 0.5102 0.0714 0.0102 
Discipline Front 0.1253 0.0184 0.4541 0.4541 0.0867 0.0051 
Rich resources 0.3165 0.0466 0.5561 0.3367 0.0969 0.0102 

Teaching Design 
0.3334

Clear Target 0.1676 0.0221 0.4694 0.4337 0.0816 0.0153 
Motivation for learning 0.3958 0.0522 0.4082 0.4847 0.0918 0.0153 
Content Organization 0.0845 0.0112 0.4949 0.4082 0.0816 0.0153 

Availability
0.1804

Communication/
Coordination 

0.1620 0.0214 0.4184 0.4592 0.1122 0.0102 

Self-study and practice 0.1042 0.0138 0.5000 0.4184 0.0816 0.0000 
Couple Back In Time 0.0859 0.0113 0.4796 0.4184 0.0969 0.0051 
Clear navigation 0.2930 0.0209 0.5102 0.4133 0.0663 0.0102 
Effective Link 0.3143 0.0224 0.4133 0.4592 0.1173 0.0102 
Controllable Information 0.3927 0.0280 0.4745 0.4439 0.0765 0.0051 

Information 
Presentation 0.1122

Media Coordination 0.5417 0.0241 0.4439 0.4592 0.0918 0.0051 
Style/layout/colour 0.4583 0.0204 0.5714 0.3520 0.0765 0.0000 
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course “modern education technology” as an example 
to empirical research to construct the index system 
of inspection, the 77 use Moodle platform as the 
course management platform. Data acquisition based 
on Moodle web-based curriculum management plat-
form, finishing the download form Moodle official 
website of feedback plug-in and installation, we just 
need to import the edited questionnaire.

Experts’ data: a total of 10 experts been invited 
to marking, the results is shown in table 1; Students’ 
data: by stratified sampling method, the 16 class 906 
students for sampling survey, a total of 450 students 
to participate in the survey, of the 450 questionnaire 
recovery, the effective questionnaire was 450, and the 
results as shown in table 2; The application of fuzzy 
comprehensive evaluation: get membership set R 
based on the investigation data.

Index weight set W = (0.0299,0.0139,0.0438,0.
0148,0.0096,0.0694,0.1645,0.0980,0.0725,0.0420
,0.0460,0.0163,0.0658,0.0184,0.0466,0.0221,0.05
22,0.0112,0.0214,0.0138,0.0113,0.0209,0.0224,0
.0280,0.0241,0.0204). Processing the synthesis of 

matrix computation, choosing model M (·,⊕) , that 

is ∑= ⊕ •
=

a r bi ij j
i

n

bj ( )
1

, according to H=W·R = 

(h1,h2,  …, hm), we got that H = (0.6726, 0.2688, 
0.0544, 0.0035), To assign a value to comment set 
and calculate the evaluation results, if F = (90, 80, 65, 
50), that Z = H·F = 85.75 points.

Analysis the evaluation result: from the calcula-
tion above we got that H = (0.6726, 0.2688, 0.0544, 
0.0035), this suggests that fuzzy evaluation quali-
tative results for the modern education technology 
web-based course is excellent , that means 67.26% 
of the respondents thought this web-based course is 
excellent, 26.88% of respondents thought the this 
web-based course is good, 5.44% of respondents 
thought this web-based course is average, 0.35% of 
respondents thought it is poor; And we can also get 
the this web-based course quantitative evaluation 
score is 85.75 points. This result is consistent with the 
objective reality.

5 COnCLUSIOn

Because of various factors, the index system could 
one pace, not reach the designated position, and the 
final data processing is cumbersome. Therefore, we 
will do further research on index system completion, 
and develop corresponding evaluation software, make 
the evaluation fully automated.
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Table 3. Major elements in level 3 for expert.

Level 3 Major elements for reference

Interactions Discussion/file exchange/E-mail/real 
time chat/blog/wiki

Authoring Tools Discussion/file exchange/E-mail/
real-time chat/blog/wiki

Student Participation Group learning/self-test/create 
student community/student folder

Management Tools
The identity authentication/course 
login the authentication/course 
registration

Course transfer
The curriculum management/
assessment/student tracking/
automatic test and graded

Curriculum Design
Course template/ teaching design 
tools / teaching content sharing/
course backup, import

Educational
Content/ emphasis and difficulty/
case/teaching strategy/feedback/ 
Rich resources

Scientific Correct/structure reasonable/a clear 
and organized

Technicality Multimedia use appropriate/link is 
effectiveness 

Artistry Interface/media offers a strong 
infection

Applicability Operations/navigation/assignment due
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AbstrAct: the formation of the obesity has a close relationship with appetite. People’s appetite usually 
influences by two regulation systems: appetite regulation system and cognitive regulation system. Appetite 
regulation system plays a significant role in ingestion and energy balance. It can be divided into two groups: 
promoting appetite which includes McH, Gremlin, GHsP, Gal, and so on; restraining appetite which includes 
PYY, ccK, cArt, α -McH. they make up the appetite regulation network and adjust the balance of energy 
and obesity. If one of the chains broken, it will cause greediness or anorexia, which results in obesity or losing 
weight. Also, lacking the self-understanding is a reason for the obesity.

KeYworDs: Appetite regulation; cognitive regulation; obesity.

recent studies show that, obesity is by and their 
own understanding and incorrect caused a series of 
regulation of diet and energy metabolism disorder. 
However, research on the mechanism of obesity and 
drug treatment lingers long. In 1994 the leptin found 
that makes peoples’ understanding of obesity has 
made breakthrough progress in[1]. And found that in 
recent years the appetite regulatory factors that peo-
ple have more understanding the mechanism of obe-
sity, provide a new way for the treatment of obesity, 
and thus become the new hot spot in obesity research 
by the composed of appetite regulation network. In 
several appetites regulating factor found in recent 
years and people’s self understanding of obesity in 
the development of obesity might modulate the effect 
of the review.

1 recoGnIze tHe reGulAtorY sYsteM 
AnD obesItY

recent studies show that, obesity is a kind of die 
 regulation and energy metabolism disorder, a disease 
caused by specific biochemical factors and incorrect 
cognition. However, most research lingers long on the 
mechanism of obesity and drug treatment. In 1994, 
they found of the leptin makes people’s understanding 
of obesity get breakthrough[1]. And in recent years 
they found of the appetite regulatory factors make 
people have more understanding about the mech-
anism of obesity, and provides a new way for the 
treatment of obesity, thus it becomes the new hot spot 
in obesity research, the appetite regulation network 
mainly composed by the appetite regulatory factors 
and understanding the regulation system. this paper 

reviewed the several appetite regulating factors found 
in recent years and people’s self understanding of 
obesity in the development of obesity.

In the different social class and cultural back-
ground, the people have different psychological 
identity to the obesity, this kind of different attitude 
to obesity directly affects the incidence of obesity. 
In some developing countries, obesity is a symbol of 
wealth, they think the wealthiest people should be the 
fattest people; obesity is the people’s heart’s desire. 
obese older America black and Hispanic women in 
the high incidence of obesity, they agree that obesity 
is a symbol of motherhood and noble. on the contrast, 
the rich America and western people, they are usually 
resistant to obesity[2]. He Danjun’s[3] survey find, 95% 
obese people believe “they have easier fat physique 
than others”, 81% think that “the water will increase 
fat”, 60% of people think that “eating less doesn’t 
mean thin”, “eating more from the childhood”, 
because these error cognitive on the physical, result-
ing in the subconscious of “dieting or not has no con-
cern to the fat”, directly affect feeding behavior, may 
be a factor in obesity. At the same time eating behav-
ior and human emotion related. Psychologists believe 
that obesity can increase appetite in anxiety; the rea-
son may be related to the experience infant period. 
And that the anxiety increased appetite, eating is a 
kind of method to relieve anxiety, by chewing food, 
can make the person facial muscle tension decreased, 
thereby indirectly release anxiety[4]. In addition, emo-
tional, nocturnal insomnia and other factors can also 
lead to obesity. Parenting view is a cause of children’ 
obesity, many parents think that children is the fatter 
are better, and often proud to show to others, the par-
ents will also compete with each other.
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Many obese people think less water can prevent 
weight gain, so even in very thirsty case, still insist 
on not drink or drink less, this may gain weight faster. 
the American obesity treatment expert said: because 
of water shortage, many people will lead to accumula-
tion of fat, muscle atrophy and elasticity, indigestion, 
organ dysfunction, in vivo virus content increased, 
joint and muscle pain. someone says, drinking would 
lead to be fat. this argument is clearly not correct. 
water accounts for a large proportion in the human 
body, it plays the delivery of nutrients and oxygen 
effect in different organs of the human body, and co2 
waste discharged from water, no water, the human 
will die because of its waste poisoning. therefore, the 
person general demand for the 2500mg water per day 
in order to maintain the water balance of the body, the 
normal water-drinking does not cause weight gain.

2 APPetIte ProMotInG FActor  
AnD obesItY

2.1 The Melanin Concentrating Hormone (MCH)

McH is a cyclic peptide containing 19 amino acids, bind-
ing to McH-1 receptors and McH-2 receptors. McH 
mainly existed in the hypothalamus and the zonal inset 
area. the McH mechanism has been basically clear, that 
McH is mainly through receptor play a regulatory role. 
the research proved that, the receptor distribution, con-
centration and appetite, and energy metabolism related 
functions. the current study focus on McH’ functions 
on the regulation of feeding behavior and energy metab-
olism. McH has the effect of increasing feed, so far it 
is the only one gene leads to remove the hypothalamic 
peptides emaciated. Direct injection of McH can cause 
food intake transient increase[5]; chronic IcV injection 
of McH can stimulate the rats increased food intake, 
weight gaining, leading to obesity[6]. transgenic mice 
with over expression of McH and the emergence of 
hyper phage eventually develop a centripetal obesity[7]. 
on the contrary, the long-term infusion of a McH-1 
receptor antagonist can reduce appetite, lead to sustained 
weight loss[8]. Marsh got the McHr1 deficient mice and 
McH deficient mice, the results showed that McHr1 
deficient mice were eating more but thinner, McH defi-
cient mice were eating less but thin, also found that the 
former weight loss is caused by excessive exercise and 
enhance the metabolism, and eating may is to use a high 
metabolic rate and low energy a compensatory reaction 
rate, leading to overeating but fat obtained although 
amount less than the wild type mice. the latter is mainly 
because the McH gene knockout, McHr2 effect is lost, 
by its code does not change the phenotype expression 
of neuropathies and complicated, because eating less 
and metabolic rate is high and thin. the further study on 
McH is carrying on; research achievements will make 
the majority of obese patients benefit. so far, McH in 

clinical and animal nutrition has not been effectively 
applied.

2.2 Gremlin

Gremlin is a small molecular polypeptide composed 
of 28 amino acids, found by Kojima in 1999[9], 
mainly in the gastric secretion, the arcuate nucleus 
of the hypothalamus, placenta, kidney also have 
a small amount of secretion. Gremlin is a unique 
peripheral appetite stimulating factor. tsehop’s[10] 
study of Gremlin peripheral and central regulation 
effect on rats’ energy balance found that peripheral 
injection of gremlin may lead to reduction in fat 
utilization caused by obesity; continuous central 
administration of gremlin produced a dose-depend-
ent feeding, cause weight gain; intraventricular injec-
tion will appear a dose-dependent increase feeding 
and weight gain. lindeman[11] found that plasma 
gremlin and body mass index (bMI) was negatively 
correlated, and positively correlated with visceral 
fat area. In the central, fasting csF gremlin levels 
also negative correlated with bMI. compared with 
the thin obese individuals, fasting csF gremlin level 
decreased about 16%[12]. on a diet induced weight 
loss after the plasma gremlin level increased sig-
nificantly. research shows that gremlin was pulse 
24 hour rhythm of release, before the meal gremlin 
levels rise sharply, while dessert dips[13]. to explain 
this phenomenon, gremlin may be a physiologi-
cal meal start signal[14]. In recent years in severely 
obese patients undergoing gastric bypass surgery, 
on plasma gremlin level change research results are 
not consistent. Holds tock[15] found that 6-12 months 
after surgery, with the weight loss of about 30%, fast-
ing plasma gremlin level was significantly increased 
by 67%, this change and bMI decreased significantly 
correlated, that lead to negative energy balance of the 
metabolism level of Ghrelin increased after the oper-
ation of feedback. the cummings[16] study showed 
6-after operation 12 months, surgery group 24 h total 
Ghrelin secretion compared with the normal con-
trol group and obese control group were obviously 
decreased, and forms a flat curve, elevated fasting 
and postprandial decrease loss of circadian rhythm, 
thus draws the conclusion, surgery induced weight 
loss was attributed in part to the gastric bypass sur-
gery after the secretion of Ghrelin cells decreased, 
resulting in the decrease of Ghrelin level, decreased 
appetite, decreased intake. A large number of studies 
have suggested that Ghrelin and obesity are closely 
related, Ghrelin stimulates feeding and reduce fat uti-
lization, while obese patients shows low level expres-
sion. this question has not yet been well explained, 
pending further study. some scholars think probably 
because Ghrelin is the secondary changes rather than 
the start of factors, namely obesity hyperinsulinism 
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or high serum leptin makes Ghrelin downregulation 
of mrnA expression. the effect of the mechanism of 
Ghrelin still needs further research on.

2.3 Growth hormone and obesity

2.3.1 Growth Hormone Secretagogue 
Receptor (GHSR)

GHsr and food intake are closely related to body 
weight regulation, it is the receptor of growth hormone 
secretagogue (GHs) and growth promoting factor 
(Ghrelin), gene located in a third of the long arm of 
chromosome 26.31 region[17]. the experiment found 
that mammalian central or peripheral injection of 
GHs or Ghrelin, will cause the increase in food intake, 
fat oxidation reduction caused by obesity[18]. GHsr’ 
mrnA express in the feeding center (hypothalamic 
arcuate nucleus, ventral nucleus and pituitary). loss 
of GHsr function in transgenic rats compared with 
the control group, weight loss, reduced adipose tis-
sue[19]. Mechanism of GHsr gene in the pathogenesis 
of obesity is not clear still needs further exploration.

2.3.2 Galanin (Gal)
Gal was originally isolated from pig intestines, com-
posed of 30 amino acid neuropeptide 29-. Gal is 
widely distributed in the central and peripheral nerv-
ous system, pituitary gland, gastrointestinal tract and 
pancreas, especially in the paraventricular nucleus of 
the anterior cell area (aPVn) have a higher concen-
tration of Gal neurons. Fasting state, the region of the 
Gal expression increased. Gal can promote appetite, 
reduce the energy consumption effect. Gal is adopted 
and three receptor subtype combination plays a role, 
named the galanin receptor 1, 2, and 3 (GAlr1, 
GAlr2, and GAlr3). In animals, paraventricular 
nucleus (PVn) infusion of Gal can promote fat intake 
and absorption, induced animals appeared positive 
energy balance due to obesity; at the same time, high 
fat diet can increase the expression of the PVn in Gal. 
this positive feedback phenomenon explains the high 
fat diet easily lead to obesity[20].

3 APPetIte suPPressAnt AnD obesItY

3.1 Peptide YY (PYY)

PYY is secreted by intestinal l cells of a gastroin-
testinal peptide hormones and neuropeptides, com-
posed of the PP family with pancreatic polypeptide. 
In the circulation system, PYY exists in PYY3-31 
and PYY3-36 two forms. PYY3-36 as the regulation 
of appetite hormones was known in recent 2 years. 
In 2002, batterham[21] found that PYY3-36 is located 
in the arcuate nucleus of the hypothalamus through 
inhibit feeding, the body gastrointestinal secretion of 

PYY3-36 increased after eating, PYY3-36 can cross 
the blood brain barrier into the hypothalamic arcuate 
nucleus and inhibits orexigenic neurons by the Y2 
receptor, thus suppressing appetite.

batterhamm r l conducted double blind con-
trol tests on the 24 volunteers, intravenous injection 
PYY3-36 which the concentration closed to the 
amount of after meal and physiological saline. the 
results found that, regardless of the obesity and the 
control, after the injection of PYY3-36 2H, average 
food consumption reduces food intake near 1/3, 10h 
later, then after saline injection, obese and normal 
weight people’ calories were reduced by 26% and 
34%; 24h later, obesity reduced 17% in calorie intake. 
A further study found that the content of PYY3-36 in 
vivo, obesity significantly offsets in the normal pop-
ulation, and found no PYY3-36 resistant phenome-
non, suggesting that promote the PYY3-36 secretion 
may be one of the important means to control obesity. 
PYY concentration changes with disease and body 
mass. In morbidly obese patients, the serum level of 
PYY decreased, suggesting that PYY deficiency may 
lead to obesity formation[22]. line - morbidly obese 
patients with ileal bypass surgery or vertical gastro-
plasty postoperative elevation of PYY level, which 
may reduce food intake and reduce appetite and about 
[23] of patients after. At present, is not clear decrease 
serum PYY is the cause of obesity or results. le 
roux cw[24] study found that obese patients are lack 
of PYY, which may be related to the patient appetite 
enhancement, thus promoting obesity. At present, the 
PYY application is limited to short-term medication, 
whether long-term drug PYY3-36 can achieve long-
term weight loss purposes, there is no research in this 
area. therefore, the role and mechanism of PYY3-36 
should be more comprehensively studied.

3.2 Cholecystokinin (CCK)

ccK is widely distributed in the gastrointestinal tract 
and brain tissue, is a short-term inhibition of feeding 
the strongest effects of peptide hormone, and also is a 
kind of peripheral saturated molecules. ccK has a very 
important role in the body of feeding behavior, diges-
tive function, and metabolic regulation. ccK reduced 
food intake and produced early full behavior [25].  
with it through its receptors play a role. ccK recep-
tors are widely distributed in the peripheral and 
central, divided into ccKA and ccKb receptors. 
Intraperitoneal injection of ccK significantly inhib-
ited the food intake of mice, this effect is mediated by 
ccK-A receptors[26]. reidelberger[27] think ccK not 
through peripheral endocrine pathways to produce 
satiety, human and animal after eating ccK levels 
were significantly lower than those of ccK doses 
can produce satiety, using ccK monoclonal antibody 
ccK-MAb specific neutralizing circulating ccK 
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could not increase the feeding. Geeberg also support 
this view, inhibition of feeding the same dose ccK 
intraperitoneal injection, intravenous injection had no 
effect on feeding, so ccK may through paracrine or 
neuroendocrine satiety. recent evidence suggests that 
peripheral ccK at least for the role of [28] people can 
play a satiety signal. ccK-A receptor gene knockout 
rat showed obesity, easy to hunger, eating too much. 
with the specific ccKA receptor antagonist devaze-
pide invention, before the beginning of the study of 
feeding effect on the real significance of endogenous 
ccK, devazepide injection alone can make many 
animal feeding quantity increased. It was found that 
ccK inhibits feeding effect increase with age, its full 
role in male rats than in female rats more sensitive, 
sensitive to normal weight in rats than in obese rats, 
suggesting that the biological effects of ccK by age, 
sex and nutritional status of effects[29]. ccK is mainly 
involved in the regulation of food intake, but the exact 
mechanism is still not clear and need further study.

3.3 Cocaine - Amphetamine Regulated  
Transcript (CART)

cArt is a new kind of neuropeptide Douglass[30] 

discovered in 1995 when the study drug addiction. 
Kristensen found[31] cArt mainly in the hypothalamic 
arcuate nucleus and median eminence ventral lateral 
region of the lateral band. cArt has many impor-
tant physiological functions, involved in drug addic-
tion, withdrawal, feeding behavior, stress response, 
immune function, self regulating, fluid balance, 
metabolism, function and endocrine regulation[32]. 
cArt is an endogenous inhibiting food factor, can be 
expressed in the hypothalamus and many nuclei, when 
injected into the hypothalamus can inhibit the normal 
and hunger caused by eating, can completely prevent 
the neuropeptide Y (nPY) induced by feeding[33]. the 
current study shows that cArt may be involved in 
regulating food intake and body from these aspects 
of energy metabolism: through the interaction with 
leptin and nPY; through the hypothalamic pituitary 
adrenal axis; according to the insulin regulated by 
the autonomic nervous system. In recent years on 
the cArt gene polymorphism and obesity research, 
chinese researchers showed that cArt-A variation 
and chinese Han obese no significant association. no 
significant association with consistent absence of obe-
sity research results in china and challis cArt in the 
uK in the white gene A results. cArt is involved in 
the inhibition of food intake and body energy metab-
olism regulation of human obesity is associated with 
cArt dysfunction, cArt gene variation is associ-
ated with human obesity. these are questions worth 
discussing.

3.4 Alpha Melanocyte Stimulating Hormone  
(alpha -MCH)

A -MsH is a former copied corticotrophin raw derived 
peptides, mainly produced by the hypothalamus, pitu-
itary and a variety of tissue cells, widely distributed. 
A large number of experiments show that, there is a 
close correlation between the alpha MsH and obe-
sity. Alpha MsH main role is to regulate endocrine 
function, control of obesity, such as regulation of 
the immune. M c-4 is the alpha -M sH endogenous 
receptors, play an important role in the regulation 
of appetite and energy stability scale. Alpha -MsH 
mainly inhibited by Mc-4 receptor feed. ludwig to 
rat cranial cavity injection of alpha -M sH to make 
rats decreased feed intake and increased gluco cor-
ticoid levels. Injection of a -MsH congener Mt- II 
in mouse lateral ventricle (Mc3r and M c4r strong 
agonist), can inhibit the normal fasting and nPY 
stimulation leads to increased food intake of mice, 
also can inhibit the over expression of agouti and ob/ 
ob (lack of leptin) feeding obese mice, while using 
the alpha -M sII antagonist sHu9119 then the ani-
mal food intake increased significantly in the mice, 
intracerebroventricular injection of sHu9119 also 
increased the night fasting food intake[34]. recently, 
the use of which has stronger selective antagonists on 
Mc4r (such as Hs104 and Hs024) increased satiety 
in rats bai zhou food intake, such as long-term in 
intracerebroventricular injection of these two antag-
onists with the increase in food intake, body weight 
of rats increased gradually due to the fat[35]. For the 
Mc4r gene knockout mice, inhibit appetite agonist 
Mt-II had no response, also confirmed the endoge-
nous alpha -MsH on feeding effects are via Mc4r. It 
has also been reported in human that autosomal dom-
inant mutation will cause the loss of Mc4r function, 
associated with obesity symptoms[36].

4 suMMArY

to sum up, building obesity science outlook and 
improving understanding can reduce the incidence of 
obesity as far as possible. while McH, Ghrelin and 
other appetite-promoting factor are the key factor in 
energy homeostasis system, and related to the inci-
dence of obesity syndrome, the block the signal drugs 
is an effective drug for the treatment of obesity, but 
the exact mechanism of these factors is still unclear, 
so the new promising slimming medicine also need to 
grope in the continuous experiment. PYY, ccK and 
other appetite suppressant mostly through the recep-
tors to suppress appetite, and at present very few 
research considered the drug from the receptor mech-
anism, so drug development and clinical application 
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still need to do further study. the present factors 
regulated appetite study are mostly limited to animal 
experiments and in vitro experiments, but research in 
human experiments is rare and human obesity mech-
anism is very big difference in animals and people, so 
it needs further study.
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Construction of M-learning resources based on cloud-terminal integration
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ABSTRACT: Mobile learning is very popular among people now, and the construction of resource is also on 
the agenda gradually. The paper introduces the cloud-terminal integration, and the problems of mobile learning 
resources at the present stage. Then it puts forward the m-learning architecture under cloud-terminal integration 
and requirements on m-learning resources construction.

KEYWORDS: Cloud computing; M-learning; Learning resource; cloud-terminal integration.

1 INTRODUCTION

With the development of mobile computing technol-
ogy and wireless communication technology, mobile 
learning, as a branch of digital learning, attracted 
much attention. At the same time, in many fields it 
has put into practice and made many achievements. 
But so far, the development of mobile learning is still 
in its primary stage, there are many problems need 
to be solved. The cloud - terminal integration offers 
a new way for the development of m-learning. The 
distributed computing and large-scale heterogeneous 
system resource sharing are the keys to solving the 
technical problems of the mobile learning system. 

2 CLOUD-TERMINAL INTEgRATION

Cloud computing is a kind of super computing 
model based on the Internet, putting plenty of 
information stored in the pC, mobile devices [1]. 
The cloud is network. It can make each application 
system to acquire computing power, storage space 
and software service as required, and then provide 
users with the quickest and most accurate infor-
mation. Since google in 2006 formally proposed 
the “cloud computing”, its development is very 
rapid. After combined with the intelligent mobile 
terminal, the concept of the cloud-terminal inte-
gration is gradually formed. The cloud- terminal 
integrated platform aims to meet the needs of 
application access and data management through 
heterogeneous terminals, anytime and anywhere. It 
also reduces dependence on operating system plat-
forms, hardware equipments and the application 
installation management [2]. 

The cloud-terminal integrated platform can be 
seen as bridge, by which connecting the cloud 
and heterogeneous mobile terminals. Its features 
below:

2.1 Intelligentization

In the face of difference of the user’s requests, 
as well as the heterogeneous terminals, the plat-
form is inquired to match the requests intelligently. 
According to the different needs to make the most 
rapid and accurate reply, it meets the needs of users 
as much as possible. At the same time, it offers an 
exclusive virtual storage area for learning records and 
related information, which is good for providing con-
venience for learners.

2.2 Cooperativity

The two ends of the platform are data server clus-
ters and ubiquity of mobile terminals. A large num-
ber of information resources and requests need to 
be solved. These tasks can be accomplished without 
delay under the platform. It should connect the two 
ends and transmit information according request and 
coordinate different user’s requests, to improve the 
efficiency of resource utilization.

2.3 Independence

Cloud-terminal integration aims to solve those prob-
lems, such as resources cannot cross-platform, low 
sharing rate, etc. This platform can carry out hard-
ware independence, resource sharing and reuse, 
eventually learning will have nothing to do with the 
platform between different terminals.
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2.4 Convenience

After realizing resources sharing, users can access the 
learning resources through any mobile terminals. If 
you were the user, you can get what you want. This 
platform can satisfy your demands of studying with-
out the restriction of time and space.

3 MOBILE LEARNINg RESOURCES

Recently, M-Learning as a new approach to learn-
ing is becoming more and more popular, and it is 
also one of the hot research topics. With more than 
ten years of development and research, m-  learning 
resource as one of the key factors attracts much 
more attention. M-learning resource refers to the 
variety of information resources on mobile devices 
to support mobile learning [3]. The characteristics 
of m-learning resources differ from the traditional 
learning resources: contextualization, mobility, 
fragmentation, individuation and interactivity and 
so on. According to one’s own interest and demand, 
learners can carry out self-directed learning at the 
right time and place. 

However, at present the development and appli-
cation of m-learning resources still exist many prob-
lems, affecting its development and learning effect [4]. 
The main problems are as follows:

3.1 Lack of interactivity

Recently, mobile learning resources’ presentation 
has been given priority to text or animation display, 
ignoring the interaction between learners and learn-
ing resources. Then it becomes difficult for learners 
to remain attentive. Also, learners’ learning records 
are difficult to track and record by the mobile learn-
ing management system, which not conducive to the 
further development of M-learning. 

3.2 Poor portability

portability is too poor. Mixed technology of devel-
opment results to some resources can only display 
in some specific system. And, because of lack of 
unified standard for resource construction, it is 
difficult to achieve resource sharing between dif-
ferent systems, resulting in poor portability and 
interoperability.

3.3 Insufficient personalization

When learning on mobile terminals, the learners select 
learning content and learning process by themselves. 
Nevertheless, to their aptitude, the form of existing 
learning resources is unitary, and the teaching content 

and strategy cannot adapt to the specific needs of indi-
vidual learners.

The design and development is one of the impor-
tant influence factors on the development of m-learn-
ing resources. One scholar pointed that “should anal-
ysis the learning content in detail in the interactive 
resources design process, so the content must be 
suitable for M-learning[5].” As is known, neither did 
all of the contents suitable for mobile learning, nor 
the resource could be put on the mobile device. The 
problems mentioned above can be solved by design 
and development based on cloud-terminal integrated 
platform.

4 THE DESIgN Of M-LEARNINg 
RESOURCES UNDER THE  
CLOUD-TERMINAL INTEgRATION

Under cloud computing, computing fabric of the 
Internet has turned from “servers + terminal” into 
“cloud + terminal”, and then into “the cloud integra-
tion platform”. Cloud-terminal integrated platform 
as the main support of m-learning, puts vast amounts 
of resources in the large storage cluster, which effec-
tively solves the problems of m-learning resources 
at the present stage. It makes the learners’ learning 
really achieve seamless state by providing faster, 
more secure information storage and network service. 
The platform not only provides powerful support for 
mobile learning, sharing resources cross-platform, 
also provides reliable learning experience for learners 
[6]. It also will reduce learning costs and improve the 
learning efficiency.

The Internet and mobile intelligent terminals con-
nect through the cloud-terminal integrated platform, 
and visit each other. As shown in figure 1.

Internet

Cloud-terminal integrated platform

Mobile terminals

figure 1. Triadic relation.
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for the characteristics and requirement of mobile 
learning under cloud environment, the cloud-terminal 
integrated platform is divided into three levels. The 
concrete structure as shown in figure 2:

Cloud-terminal integrated platform

Computing 
services

Supervision 
service

Dispose request

Allocate resources

Remote access

Virtual storage

Manage users

Monitor resourceCertification 
system

Interface 
recognition

Network 
services

figure 2. The structure of cloud-terminal integrated 
platform.

The layer of network services is mainly responsi-
ble for user registration, certification and interface 
identification. Among them, the certification system 
provides the user’s identity identification, certificate 
authority, and other functions, which is the most basic 
work. Due to the service provider may provide their 
own authentication system, so it needs an interface to 
get the data after transforming the mode[7].

Computing services layer’s main job is handling 
users’ requests, allocate resources and realize the inter-
action between the remote and local. After received and 
processed the user’s request, it will dispatch requests to 
the appropriate computing nodes according to certain 
scheduling algorithm. The remote access’ goal is to 
realize the local interaction experience, emphasizing 
the interactive performance among users.

The third layer includes three functions: monitor-
ing resource, virtual storage and users’  management. 
Resource monitoring is to monitor the computer 
nodes, including the CpU, memory, and node config-
uration state, etc, these information are the important 
reference clues about system scheduling. Users’ man-
agement and the virtual storage are mainly to record 
the trace of studying and stored in virtual space, and 
then promote related information for learners.

Based on the above model, to achieve M-learning 
under the environment of cloud-terminal integration, 
should obey the following requirements:

4.1 Learner-centered, meet the requirements of 
learners as far as possible

The demands and characteristics of learners are the 
foundation of design and development of m-learning 

resources. Resource developers should make full use 
of technological advantages, to realize the learning 
resources sharing cross-platform seamlessly. To meet 
the personalized needs of learners, must according 
to the learners’ needs and interests to give the most 
quick and accurate feedback. 

4.2 Based on the characteristics of mobile 
learning

M-learning has many striking features, such as con-
textualization, interactivity, fragmentation, etc. So 
take this as starting point, to design a short dura-
tion, situational, interactive micro- learning content, 
to meet the needs of learners learning at anytime, 
anywhere.

4.3 Uniform resource construction standards

At present, the construction of mobile learning 
resources, lack of unified standards and norms, 
leads to resources repetition, low utilization rate. 
Currently, it can draw lessons from relevant models, 
such as SCORM, to develop m-learning resources 
construction standard [8]. It is convenient for 
resource management and calls, further improving 
the learning experience on cloud-terminal integra-
tion platform.

5 CONCLUSION

The M-learning mode on cloud-terminal integration 
platform will be dominant in the near future. This 
platform will enable the “cloud” and the heterogene-
ous terminals become integrated, sharing resources 
among different platforms. Also, it will reduce 
the limits of operating system platform, hardware 
equipment, application, etc, and make m-learning to 
become the next learning [9].
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AbstRAct: In scene manage process, diagnosing each problem through use of a problem tree, it is able to 
find these correlations by itself, and carry continuous improvement according to PDcA. but with the problems 
accumulating, inevitably there will be a data redundancy, which will cause intervening of branch and leaves, and 
the complexity increases. therefore, we adopt the method of data-stream, pruning with the problem tree, it can 
control the pose and adjust the shape of trees, and make the figure more beautiful, looks to flourish.

KeyWoRDs: data-stream; pruning model; splitting algorithm; ID3; c4.5; cARt.

1 bAcKgRounD of ReseARch

In the problem tree, when the each problem trans-
formed into data, the data exist redundancy, with the 
data accumulation, the redundancy will augment, 
non-conductive to upper diagnosis[1]. therefor, the 
research content of this paper as follows:

1      creating pruned model high- effectively. this 
model has lesser time and space complexity. 
because of the data are unlimited and the store 
of computer is limited, they are an unavoidable 
conflict, so how to take advantage of both is the 
research content of this paper.

2   creating high-dimension of data-stream. In the 
problem tree, data have the character of high- 
dimension, how to reduce the dimension effec-
tively and process again is constructing is a 
problem cannot be ignored.

3   Real-time monitor and identify the change of data. 
In the problem tree, data are updated in real-time 
and dynamically changing, analyzing these data 
need to identify the hypostasis of change while 
monitoring their changes.

4   Reducing demand from model to class-mark-data. 
If data exist the problem of concept drift, then it 
needs to update or reconstruct an effective pruned-
model according to new data to adapt these phe-
nomena. but we need more clear class-mark-data 
when we constructed new model, so how to reduce 
the demands of known class-mark-data is also a 
key issue to be resolved.

In summary, whereas the own characteristics of 
the problem tree, traditional methods cannot solve 
these problems, because of the data probability 
distribution of the data gather is uniform basi-
cally, but in the problem tree, there is very likely 

non- uniform. so we solve these problems must 
design corresponding model to adapt this character-
istic from the data.

2 MethoD bRought foRWARD

there exists a redundancy of data after creating 
problem tree, so in the tree, data is prone to the 
over-fitting phenomenon. the tree pruned is using 
the pruned model, pruning unwell branch, the tree 
becomes smaller through pruning, complexity is 
lower, and more easily understandable. the figure 1 
is intuitive understanding between before-pruned 
and after-pruned. there are two methods of pruning 
method usually: the one is front-pruning, the other is 
back-pruning.

the method of front-pruning is intervened con-
structing advanced of problem tree through choice 
parameters. If the parameters satisfy predetermined 

figure 1. the comparison between before-pruned and 
after-pruned.
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conditions, then we stop constructing, the point of 
stopping become a leaf-point, this leaf-point may be 
hold most frequent class of buck – group in subset 
or probability distributions of these buck-group. the 
set of parameters is very important, because they will 
decide splitting degree between branch and leaf, if the 
value of set higher, the split become slowly until tree 
dead, contrarily, it will faster, and it will cause tree 
collapse. so how to balance in both, only according 
as actual situation to deal.

the method of back-pruning more use than 
front-pruning relatively, the back-pruning use c4.5 
and cARt model usually. It disposed data centralized 
after we have finished constructing the problem tree. 
the method is that we deleted the branch of a point 
and replaced leaf to pruned-branch.

3 MethoD ReseARch

We combine the method of front-pruning and 
back-pruning, this paper’s innovative bring forward 
a kind of prune-model through adopting data-stream 
about problem tree.

Model: the expression of prune-model
Input: the gather of data-stream(s), the gather of 

attribute(A).
output: problem tree.
Process:

•	 creating the corresponding node;
•	 If the swatch in s belong to same category(c), 

then we use node as the leaf-point to return;
•	 If A is empty, we will define c from numerous 

stylebook sort in s, and we use node as the leaf-
point to return.

•	 we choice the information gain the greatest attrib-
ute(ai) in A relative s as the test attribute of node.

•	 the part of program as follow:

4 ALgoRIthM evoLutIon

the learning of decision trees from class-labeled 
training tuple is called decision tree induction. A 
decision tree is a flowchart-like tree structure com-
prising a root node, the topmost node, with internal 
(non-leaf) node denoting a test on an attribute where, 
each branch represents an outcome of the test and 
each leaf (terminal) node holds a class label. this 
implies that, the decision tree emanates from nodes 
that form a rooted tree since the root node is one 
without incoming edges; all other nodes have exactly 
one incoming node with internal nodes having two or 
more outgoing edges.

generally machine learning methods that represent 
their mined knowledge as decision trees grow their 
decision tree recursively by partitioning the training 
records into successively purer subsets, a recursive 
definition known as “splitting algorithm”. A generic 
tree growing algorithm can thus be described.

the part of program as follows:

the governing concept for tree owing is basi-
cally the same for all decision tree algorithms, with 
the criteria used in the find_best_split( ) function 
providing the major difference between them. the 
find_best_split( )splits the records based on attribute 
test that optimizes a certain criterion. normally nodes 
with homogeneous class distribution are preferred, 
hence the need for a measure of a node impurity. 
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In “traditional” decision tree algorithms the widely 
used measures are entropy, the index, and the x2  
statistic[n].

the tree growing process continues and stops 
expanding (stopping-condition) when any of the fol-
lowing conditions is triggered :

•	 the given node records all belong to—the same 
class or all have similar attribute values and can no 
longer be differentiated from each other.

•	 When the maximum tree depth is reached.
•	 the number of cases in the terminal node is less 

than the minimum number of cases for parent 
nodes.

•	 If the node were split, the number of cases in one 
or more child nodes would be 1ess than the mini-
mum number of cases for child nodes.

•	 the numbers of splitting criteria does not exceed 
a certain threshold.

full grown trees in the presence of noise or outli-
ers are susceptible to the problem of over fitting. this 
occurs when a decision tree is so “specialized” on train-
ing data that it performs poorly on previously unseen 
data. to overcome this problem, tree pruning proce-
dures are used. two common approaches are used; 
pre-splitting and after-pruning. Pre-splitting is when a 
tree is ”pruned” by halting its construction early whereas 
after-pruning allows a full grown tree to be developed 
which is then pruned by removing its branches and 
replacing it with a leaf node. simple threshold-based 
mechanisms can be used to achieve preprinting whilst 
more complex, cost complexity and pessimistic prun-
ing approaches are used for post-pruning.

4.1 Discretizationand non-discretization of 
pruning process

Discretization is generally a process of classifying or 
clustering numerical attribute values in a dataset into 
distinct ranges i.e. [2]. It maps a set of numeric values 
to some categorical values. Discretization is used here 
to refer to any method used for discretization that 
does not utilize instance class labels in setting parti-
tion boundaries. for the experiments an equal width 
e-binning mechanism was used to develop the par-
tition boundaries, where e-represents the different 
number of bins experimented with. Discretization 
on the other hand, refers to the process of discredited 
numeric attributes based on minimal entropy heuristic 
that takes into account the instance class labels dur-
ing the partitioning process. the method proposed by 
fayyad uses the class information entropy of candidate 
partitions to select bin boundaries for discretization. 
given a set of instances s, a feature A, and a partition 
boundary t, the class information entropy of the par-
tition induced by t denoted e (A, t; s) is given by;

E A T S
S

S
Ent S

S

S
Ent S( , ; ) ( ) ( )= +

1
1

2
2

Where si is a partition induced by t.
for a given feature A, the boundary tmin, that 

minimizes the entropy function over all partitions is 
selected as the discretization boundary. this method 
can then be applied recursively to both the partitions 
induced by Lm until some stopping condition is 
achieved. In the experiments a Minimal Description 
Length (MDL) is used to determine a stopping crite-
rion for the recursive partitioning. When we recurred 
and prune the data in a problem tree, the expression 
as follows. Where n is the number of instances in the 
set s, and ki is the number of class labels represented 
in the set si.
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4.2 Dealing with missing values

Missing values are a common experience in real-
world data sets which complicates both induction (a 
training set where some of its values are missing) 
and classification (a new instance that miss certain 
values). over years, this problem has been addressed 
by several researchers for example. generally, miss-
ing values in the training set can be handled in the 
following ways; If s ai S= represents the subset of 
instances missing values in attribute ai in a set s 
then one way is to ignore all instances in s whose 
ai values are missing when calculating the splitting 
criteria i.e.

In this case the splitting criteria should be 
reduced in proportion to the missing values 
instances. thus instead of using ϕ∆ a S( , )i splitting 
criteria should be calculated based on, evolution 
expression follow as:

S

S
a S

ai S
i ai S

-
D -

=
=

s
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a dom a ANDa dom a S
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Where attribute ai represents the original split, 
splitting dom ai( )  into dom ai1( )  and dom ai2( )  while 
attribute aj represents a surrogate split with its associ-
ated split domains as dom aj1( ) and dom aj2( ).

the missing value experiments also looked at 
different ways where missing values were estimated 
based on other instances. As a pre-processing step, if 
the value of a nominal attribute ai in tuple q was miss-
ing, then it was estimated by the modal value over 
all instances having the same target attribute value or 
class. expression given by;

S  y = y  q  estimate a y Si q v dom a a vi j i i i j AND( , , ) arg max , ( ) ,σ= ∈ =

Where yq denotes the value of the class attribute 
in the tuple q or using the modal value for the given 
attribute in the whole data set given by;

S    estimate a Si v dom a a vi j i i i j( , ) arg max , ( ) ,σ= ∈ =

4.3 Dealing with attribute selection and reduction

experiments involving development of decision tree 
models based on the full set of attributes were under-
taken and compared to some other models developed 
based on a subset of the attributes. this was particu-
larly important for those cases where there was a con-
siderable number of attributes present in the dataset. 
the idea was to evaluate how closely they approxi-
mated the full-set model and the effects of using dif-
ferent strategies in selecting the subset to be used for 
the development of the model. the attribute selection 
mechanisms used include:

•	 Info-gain evaluates the worth of an attribute 
based on the information gain with respect to a 
class, i.e., info-gain (class, attribute)= h(crass)- h 
(class, attribute).

•	 gain ratio-similar argument as in infogain only 
that gain ratio is calculated as detailed in section 4.

•	 consistency-looks for the smallest subset of 
attributes with consistency equal to that of the full 
set of attributes, i.e., evaluate the worth of a subset 
of attributes by the level of consistency in the class 
values when the training data are projected onto 
the subset of attributes.

•	 chi-square selection calculates the x2 value of a 
given subset with respect to the class attribute.

5 sIMuLAtIon exPeRIMent

5.1 Experiment flow

the results of the various experiments described in the 
previous chapter have been recorded and a descriptive 
analysis provided in this chapter. A general flowchart 
outlining the sequence of the experiments undertaken 
in this study has been summarized in figure 2.

5.2 Experiments and simulation for missing values

the pruning model (abbreviation: PM) as noted in 
section 3, three different mechanisms were com-
pared[3]. With no replacement involved, it meant 
both c4.5 and cARt were tested for modified split-
ting criteria calculation, i.e., they had to use a split-
ting criterion that normally accounts for missing 
attribute values. the other methods first required 
replacement of the missing values with the moral 
values either; for a given attribute across all classes 
or within the given class[4]. from figure 3, it can be 
deduced that when no replacement had been done 
for three algorithms(requiring a modified splitting 
criteria calculation), their accuracy was well above 
94%for the initial dataset chosen, on replacing 
missing data using the modal attribute value for a 
given attribute in the dataset, cARt performance 
improved and a small reduction was noted for c4.5. 
Replacement based on modal class value resulted 
in insignificant changes on c4.5 while it gave a sig-
nificant drop in performance in the case of cARt. 
since replacements based on the modal value for 
the given attribute based on the whole dataset pro-
duced better results, the same was used for a11 data-
sets and the performance compared to cases when 
no replacement was done, simulated results shown 
in table 1.

figure 2. flow chart of experiment.

table.1. simulated results of PM, c4.5 and cARt model.
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6 suMMARy

this chapter presented a series of experiments 
undertaken in trying to investigate certain 
aspects of pre-processing strategies. the aspects 
addressed include; effects of different discretiza-
tion approaches, effects of missing data handling/
replacement strategies, effects of the type of data 
and their distribution, effects of increased work, 
effects of attribute selection and reduction and 
finally, an overall performance comparison of the 
algorithms.
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aBStRaCt: Communication technology between vlans is a very important point in the study of the 
 internet of things (iot). We introduce an education simulation technology such as Packet tracer, and simulate 
a network topology. in the simulation network topology, we study the traditional method for communication 
between vlans. the results show that we can configure communication technology between vlans, and it is 
easier and more efficient in the education simulation technology than in actual network equipments.
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1 intRODUCtiOn

all of different internet of things (iot) is connected 
with each other through a network such as a computer 
network. the most important technology of computer 
network, including iot [1] is the connection technol-
ogy. in undergraduate and graduate student educa-
tion, more and more colleges and universities have 
the classes for learning and teaching for the commu-
nication technology such as between vlans. 

in this paper, we introduce an education simula-
tion technology, such as Packet tracer, and simu-
late a network topology. We study on the traditional 
method for communication between vlans in 
the  simulation network topology. then, we analyze 
the simulation results and the advantage of the edu-
cation simulation technology.

2 tHE EDUCatiOn SiMUlatiOn 
tECHnOlOgY

there are a lot of network tools and software based on 
the education simulation technology such as Packet 
tracer [2], gnS3 [3], OPnEt [4], nS2 [5], etc.

Packet tracer is one of the most popular and the 
easiest simulation tools for Cisco Systems, inc. it is 
a powerful network simulation program that allows 
 students to experiment with network behavior, and 
provides simulation, visualization, and  authoring, 
assessment, and collaboration capabilities and 
 facilitates  the teaching and learning of complex 
 technology concepts.

Packet tracer supplements physical equipment in 
the classroom by allowing students to create a network 
with an almost unlimited number of devices, encour-
aging practice, discovery, and troubleshooting. the 
simulation-based learning environment helps students 
develop 21st century skills such as decision making, 
creativity and critical thinking, and problem solving.

3 COMMUniCatiOn BEtWEEn vlanS

3.1 VLAN

the vlan is virtual local area network or virtual 
lan. in computer networking, a single layer-2 net-
work may be partitioned to create multiple distinct 
broadcast domains as vlan, which are mutually iso-
lated so that packets can only pass between them via 
one or more routers.

network architects set up vlans to provide the 
segmentation services traditionally provided only by 
routers in lan configurations. vlans address issues 
such as scalability, security, and network management. 
Routers in vlan topologies provide broadcast filter-
ing, security, address summarization, and traffic-flow 
management. By definition, Switches may not bridge 
iP traffic between vlans as doing so would violate 
the integrity of the vlan broadcast domain.

3.2 Communication technology between VLANs

For Switches may not bridge iP traffic between 
vlans, there need Routers to provide communication 
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between vlans. there is two communication tech-
nology between vlans. 

the first one is the traditional method. in this 
method, there are some access links between Switch 
and Router, and the amount of access links is the same 
as that of vlans. For example, there are two vlans 
in network topology. then, there need two access 
links between Switch and Router. the second one is 
the single arm routing method. in this method, there 
is only one trunk link between Switch and Router for 
more vlans.

For the traditional method is the basic method and 
more easily to learning, we make some simulation 
practices and study the tradition method between 
vlans in this paper.

4 SiMUlatiOn PRaCtiCES

4.1 Simulation network topology configuration

in this paper, we make some simulation practices 
based on Packet tracer. the simulation network 
topology includes two PCs, one Switch and one 
Router as in Figure 1. We configure iP address for 
PCs and Router with table 1.

We configure two vlans such as vlan 10 and 
vlan 20, make Fa0/1, Fa0/10 in vlan 10 with access 
mode, and make Fa0/2, Fa0/20 in vlan 20 with access 
mode in the simulation network topology. then, we 
configure the two links between Switch0 and Router0 
as access link. For the default link mode is access mode, 
we do not configure and use the default link mode. the 
command on Switch0 and Router0 is as follows:

Switch0(vlan)#vlan 10 name v10
vlan 10 added:
    name: v10
Switch0(vlan)#vlan 20 name v20

vlan 10 added:
    name: v20
Switch0(vlan)#exit
aPPlY completed.
Exiting....
Switch0#conf t
Switch0(config)#interface fastEthernet 0/1
Switch0(config-if)#switchport mode access 
Switch0(config-if)#switchport access vlan 10
Switch0(config-if)#interface fastEthernet 0/10
Switch0(config-if)#switchport mode access 
Switch0(config-if)#switchport access vlan 10
Switch0(config-if)#interface fastEthernet 0/2
Switch0(config-if)#switchport mode access 
Switch0(config-if)#switchport access vlan 20
Switch0(config-if)#interface fastEthernet 0/20
Switch0(config-if)#switchport mode access 
Switch0(config-if)#switchport access vlan 20

Router0(config)# interface fastEthernet 0/0
Router0 (config-if)#ip address 192.168.10.1 
255.255.255.0
Router0(config-if)#no shutdown
Router0(config-if)# interface fastEthernet 0/1
Router0 (config-if)#ip address 192.168.20.1 
255.255.255.0
Router0(config-if)#no shutdown

4.2 Simulation results and analyses

We ping from PC1 to PC2, and analyze the communi-
cation way between vlan 10 and vlan 20. For the 
ping command is based on iCMP [6], we get an iCMP 
packet transform process to show the communication 
way between vlan 10 and vlan 20. iCMP packet 
transform process is as Figures 2–9.

after analyzing the iCMP packet transform 
 process, we can see the gO process of the ping 
 command is from Figures 2–5, and the REtURn 
process of the ping command is from Figure 6–9. the 
direction of packet transforms direction in Figure 2 is 
the reverse direction in Figure 9. it is also in Figures 
3–8. all iCMP packets between vlan  10  and Figure 1. the simulation network topology.

table 1. the iP address of network topology.

Device interface
iP address/subnet 
mask Default gatway

PC1 niC 192.168.10.10/24 192.168.10.1
PC2 niC 192.168.20.20/24 192.168.20.1
Router0 Fa0/0 192.186.10.1/24 na

Fa0/1 192.186.20.1/24 na
Switch0 Fa0/1 na na

Fa0/2 na na
Fa0/10 na na
Fa0/20 na na

* /24 means 255.255.255.0
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Figure 2. Packet from PC1 to Fa0/1 of Switch0.

Figure 3. Packet from Fa0/10 of Switch0 to Fa0/0 of Router0.

Figure 4. Packet from Fa0/1 of Router0 to Fa0/20 of Switch0.

Figure 5. Packet from Fa0/2 of Switch0 to PC2.

Figure 6. Packet from PC2 to Fa0/2 of Switch0.

Figure 7. Packet from Fa0/20 of Switch0 to Fa0/1 of Router0.
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vlan  20  need be transformed by Router 0. it is 
because that Switches may not bridge iP traffic 
between vlans, and Routers can provide commu-
nication between vlans. So, the communication 
between vlans in the network must deploy Router.

5 COnClUSiOnS

the simulation result shows we can study the tradi-
tional method for communication between vlans 
very easy. Based on the education simulation tech-
nology, we can configure the network topology 
more efficient than in actual network equipments. 
For many colleges and universities have not enough 
actual network equipments, we can learn and teach 
some network knowledge and technology with the 
education simulation technology such as Packet 
tracer.
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ABSTRACT: With the development of network technology, more and more various equipments occur, such 
as the internet of Things (ioT). The communication technology between VLANs is a very important point in 
the study of the network including ioT. We study Packet Tracer as one education simulation technology, and 
simulate a network topology to teach the single arm routing method for communication between VLANs. The 
simulation results show that we can more easily and efficiently configure network topology for learning the 
single arm routing method in Packet Tracer than in actual network equipments.
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1 iNTRODUCTiON

The internet of Things (ioT) is expected to offer 
advanced connectivity of devices, systems, and ser-
vices that goes beyond machine-to-machine commu-
nications (M2M) and covers a variety of protocols, 
domains, and applications [1]. The most important 
technology of computer network, including ioT [2] is 
the connection technology. More and more colleges 
and universities have the classes for teaching the 
communication technology such as between VLANs.

Teaching the communication technology 
between VLANs needs many actual network equip-
ments such as Switch and Router. But, many colleges 
and universities have not enough actual network 
equipments for the network experiment.

in this paper, we study education simulation 
technology, and select Packet Tracer for the simulation 
network experiment. Then, we teach the single arm 
routing method for communication between VLANs 
in the simulated network topology and analyze the 
simulation result.

2 PACKET TRACER

Packet Tracer [3] is one of the simulation technolo-
gies for education and research. Others are also wind-
ily used such as OPNET [4], NS2 [5], GNS3 [6], etc. 
But, for Packet Tracer is one of the most popular and 
the easiest simulation tools for Cisco Systems, inc. 

many teachers of colleges and universities teach net-
work technology with it. Packet Tracer supplements, 
physical equipment in the classroom by allowing stu-
dents to create a network with an almost unlimited 
number of devices, encouraging practice, discovery, 
and troubleshooting. The simulation-based learning 
environment helps students develop 21st century 
skills such as decision making, creativity and critical 
thinking, and problem solving.

3 VLAN TRUNK AND COMMUNiCATiON 
BETWEEN VLANS

3.1 VLAN trunk

VLAN is virtual local area network or virtual LAN. 
VLAN Trunk [7] is the key and difficult points in the 
VLAN. in one Switch, we can make the switch port 
mode of all the ports in the same VLAN as Access, 
and the hosts in the same VLAN can connect with 
each other with those ports. However, in the differ-
ent Switches or Switch to Router, we need make the 
switch port mode of all the ports in the same VLAN 
as Trunk. VLAN Trunk Line is to connect the different 
Switches or Switch to Router, and allow all the hosts 
in the same VLAN to communicate with each other. 

The sent Switch can make one VLAN data 
packet with a mark as the appropriate VLAN Tag, and 
the received Switch can identify that the data packet 
belongs to which VLAN by the specified VLAN Tag. 
Thus, All of VLAN data packets sent out from one 
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Switch to another Switch or Router through VLAN 
Trunk Line, and are identified by the VLAN Tag in the 
each data packet. There are two standards for VLAN 
Trunk: iSL and iEEE 802.1Q [8]. iSL is a Cisco pro-
prietary technology, and iEEE 802.1Q is the inter-
national standard by iEEE. in addition to Cisco both 
support, other vendors only support iEEE 802.1Q.

iEEE 802.1Q uses an internal tagging mecha-
nism which inserts a 4-byte tag field in the original 
Ethernet frame. The Ethernet frame structure with 
iEEE 802.1Q frame tagging is shown as Figure 1, and 
the detailed descriptions of iEEE 802.1Q frame tag-
ging structure is shown as Figure 2. 

Figure 1. The Ethernet frame structure with iEEE 802.1Q 
frame tagging.

Figure 2. iEEE 802.1Q frame tagging structure.

Tag Protocol identifier (TPiD) field is 16 bits, 
and is set to a value of 0x8100 in order to identify the 
frame as an iEEE 802.1Q tagged frame. After TPiD 
field is Tag Control information (TCi) field, and TCi is 
further divided into User Priority, DEi, and ViD fields. 
User Priority field is 3 bits, and refers to the iEEE 
802.1Q priority. The field indicates the frame priority 
level, which can be used for the prioritization of traffic 
and can represent 8 levels from 0 to 7. Canonical 
Format indicator (DFi) field is 1 bit. if the value of this 
field is 1, the MAC address is in no canonical format. 
if the value is 0, the MAC address is in canonical 
format. VLAN identifier (ViD) field is 12 bits.

3.2 Communication technology between VLANs

The VLAN is virtual local area network or virtual 
LAN. in computer network, only Routers in VLAN 
topologies provide broadcast filtering, security, 
address summarization, and traffic-flow management. 
By definition, Switches may not bridge iP traffic 
between VLANs. So, there need Routers to provide 
communication between VLANs. There is two com-
munication technology between VLANs.

The first one is the traditional method. in this 
method, there are some access links between Switch 
and Router, and the amount of access links is the same 
as that of VLANs. The second one is the single arm 
routing method. in this method, there is only one trunk 
link between Switch and Router for more VLANs. 

Comparing the two communication technology 
between VLANs, we can see the single arm routing 
method is more advanced for only one trunk link 
between Switch and Router for more VLANs.

4 SiMULATiON EXPERiMENT

4.1 Simulation network topology

Based on Packet Tracer, we simulate a simulation net-
work topology includes two PCs, one Switch and one 
Router as in Figure 3. 

4.2 Configuration

The configuration information including iP address 
is in Table1.

Table 1. The iP address of network topology.

Device interface
iP address/
Subnet Mask 

Default 
Gatway

PC1 NiC 172.17.10.10/24 172.17.10.1
PC2 NiC 172.17.20.20/24 172.17.20.1
Router0 Fa0/1.10 172.17.10.1/24 NA

Fa0/1.20 172.17.20.1/24 NA
Switch0 Fa0/1 NA NA

Fa0/10 NA NA
Fa0/20 NA NA

* /24 means 255.255.255.0

We configure iP address for PC1, PC2 with 
Table1, and configure two VLANs, such as VLAN 
10 and VLAN 20. We make Fa0/10 in VLAN 10 and 
Fa0/20 in VLAN 20 with access mode, and make 
F0/1 with trunk mode for transmission the traffic 

Figure 3. The simulation network topology.
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from VLAN 10 and VLAN 20. in this way, the link 
between Switch0 and Router0 is as trunk link. The 
command on Switch0 is as following:

Switch0(vlan)#vlan 10 name v10
VLAN 10 added:
    Name: v10
Switch0(vlan)#vlan 20 name v20
VLAN 10 added:
    Name: v20
Switch0(vlan)#exit
APPLY completed.
Exiting....
Switch0#conf t
Switch0(config)#interface fastEthernet 0/10
Switch0(config-if)#switchport mode access 
Switch0(config-if)#switchport access vlan 10
Switch0(config-if)#interface fastEthernet 0/20
Switch0(config-if)#switchport mode access 
Switch0(config-if)#switchport access vlan 20
Switch0(config-if)#interface fastEthernet 0/1
Switch0(config-if)#switchport mode trunk 

Then, we configure iP address for sub-interface 
Fa0/1.10, Fa0/1.20 of Router0 with Table1, and 
set encapsulation standard as iEEE 802.1Q. The 
command on Router0 is as following:

Router0(config)#interface fastEthernet 0/1.10
Router0(config-subif)#
%LiNK-5-CHANGED: interface FastEthernet 

0/1.10, changed state to up
%LiNEPROTO-5-UPDOWN: Line protocol on 

interface FastEthernet0/1.10, changed state to up
Router0(config-subif)#encapsulation dot1Q 10
Router0(config-subif)#ip address 172.17.10.1 

255.255.255.0
Router0(config-subif)#interface fastEthernet 

0/1.30
Router0(config-subif)#
%LiNK-5-CHANGED: interface FastEthernet 

0/1.20, changed state to up
%LiNEPROTO-5-UPDOWN: Line protocol on 

interface FastEthernet0/1.20, changed state to up
Router0(config-subif)#encapsulation dot1Q 20
Router0(config-subif)#ip address 172.17.20.1 

255.255.255.0

4.3 Simulation results and analyses

We ping from PC1 to PC2, and get the iCMP packet 
transform process to show the communication way 
between VLAN 10 and VLAN 20 for the ping com-
mand is based on iCMP. We can see iCMP packet 
transform process from PC1 to PC2 is as Figure3 to 
Figure7, and can know the iCMP packet transform 
process from PC2 to PC1 is the back way.

Figure 4. Packet from PC1 to Fa0/10 of Switch0.

Figure 5. Packet from Fa0/10 of Switch0 to Fa0/1 of 
Router0.

Figure 6. Packet from Fa0/1 of Router0 to Fa0/1 of Switch0.
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Then, the import thing is to analyze the detailed 
information of iEEE 802.1Q frame in a VLAN trunk 
link between Swith0 and Router0. We get the Ethernet 
frame structure with iEEE 802.1Q frame tagging of iN 
and OUT Router0 are shown as Figure 8 and Figure9.

Figure 8. iEEE 802.1Q frame tagging of iN Router0.

Figure 9. iEEE 802.1Q frame tagging of OUT Router0.

Comparing TCi field of Figure8 and Figure9, we 
can see the value of TCi is 0xa with the hexadecimal 
in Figure8, and is 0000000000001010 with the 
binary. For the last 12 bits of TCi is ViD field, 
ViD is 000000001010 with the binary, and is 10 
with the decimal. So the packet of iN Router0 is 
belongs to VLAN 10. in the same way, we can see 
the packet of OUT Router0 in Figure9 is belongs to 
VLAN 20. Then, we know the packet of VLAN 10 

and VLAN 20 is transform each other on Router0 and 
can all through VLAN trunk link.

5 CONCLUSiONS

in this paper, we analyze the packet transform process 
between VLANs through Switch and Router with the 
single arm routing method. Base on Packet Tracer, the 
simulation results show we can teach the single arm 
routing method more easily and efficiently than teach 
it in actual network. By this way, we can teach more 
and more network knowledge and technology base on 
Packet Tracer replace the actual network equipments, 
and solve the problem of many colleges and universi-
ties have not enough actual network equipments.
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ABStRACt: this paper proposes an optimization model of process parameters in Plastic Injection Molding 
(PIM). Firstly, the taguchi method is employed for experiment and data analysis in which the quality charac-
teristics for the plastic injection product are length and warpage. Besides, the control factors for the process are 
melt temperature, injection velocity, packing pressure, packing time, and cooling time. Moreover, the signal-
to-noise (S/N) ratio and analysis of variance (ANOVA) are used to obtain a combination of parameter settings. 
Experimental data are set for the Response Surface Methodology (RSM) to analyze and create two quality pre-
dictors. two quality predictors, length and warpage, are associated with Genetic Algorithm (GA) to search for 
an optimal combination of process parameters that meets multiple-objective quality characteristics. the confir-
mation results show that the approach not only enhances the stability in the injection molding process including 
the quality in length and warpage but also saves the cost and time spent from the mold design to manufacturing.

KEYWORDS: PIM, taguchi method, ANOVA, RSM, GA.

1 INtRODUCtION

With the progress throughout times, plastic injection 
molding has become one of the important methods in 
producing plastic parts. It is noted from previous expe-
rience that many engineers and those with experiences 
of the field have considered plastic injection molding 
as a simple manufacturing process which does not 
need to make any adjustment. However, since plastic 
injection molding is actually a complex manufactur-
ing process and manufactured product quality depends 
on the choice of materials, mold design and process 
parameter setting decision, optimal set of parameters 
has been considered a very important issue. As such, 
there has been a great need to seek quick and effective 
solutions, especially for global optimal process param-
eters. therefore, parameter setting optimization has 
been recognized as the most important step in plastic 
injection molding for improving product quality.

Nonetheless, in order to reach individual product 
process parameter setting, engineers must often rely 
on experiences of the field to conduct trial-and-error 
method or taguchi approach to determine the process 
parameters, which is time-consuming to achieve the 
suitable parameter combinations throughout various 
experiments. Additionally, the taguchi method in the 
extant literature just mainly utilizes S/N ratio to seek 
the initial process parameters (Wu and Chen, 2006; 
teng and Xu, 2008; Aggarwal et al., 2008; Kurt et 
al., 2009; Altan, 2010; Zhai and Xie, 2010; Ng et al., 
2011; Öktem, 2012; Wang et al., 2013). However, the 
results of taguchi experiments which aimed at seek-
ing the optimal process parameters remained discrete 
combinations, which in turns failed to find the opti-
mal process parameters. In practice, it has been noted 
that inappropriate process parameter combination 
would lead to product defects and process instability 
phenomenon and so on.
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In order to solve these problems, many scholars 
have used CAE simulation software (e.g., Moldex3D, 
Moldflow, C-MOLD, etc.) to carry out injection 
molding simulation experiments or through the 
combination of simulation software, experimental 
design, and algorithms to conduct optimizations. For 
instance, Shi et al. (2003) applied Moldflow soft-
ware to carry out simulations in which experimental 
data were processed using back-propagation neural 
network (BPNN) combined with genetic algorithms 
(GA); additionally, mold temperature, melt tem-
perature, injection time and injection pressure were 
taken as control factors and maximum shear stress 
was referred to as quality characteristics to identify 
the optimal injection molding process parameters. 
Concerning warpage, Ozcelik et al. (2006) applied 
Moldflow software with warpage as quality char-
acteristics and seven factors of mold temperature, 
barrel temperature, packing pressure, packing time, 
cooling time, runner type, and nozzle location to con-
duct taguchi orthogonal array optimal experimental 
parameters and ANOVA analysis to investigate the 
impacts of control factors on quality characteristics 
as well as employ neural networks and genetic algo-
rithms to search for the optimal parameter combina-
tions. In consideration of product warpage, Kurtaran 
(2006) integrated experimental design, response sur-
face methodology and genetic algorithms to obtain 
the optimal thin plastic warpage parameters and uti-
lized ANOVA analysis to find more important factors 
as well as combined the response surface method 
and genetic algorithm to find the optimal process 
parameters. Recently, Park and Dang (2010) through 
integrating experimental design and response sur-
face method as well as using ANOVA analysis and 
numerical simulations conducted optimization exper-
iments. Similarly, Sun et al. (2010) uilized simulation 
software combined with response surface method 
and genetic algorithm to find the optimal injection 
molding parameters. Noteworthy, Zhao et al. (2010) 
through proposing the fast strip analysis model com-
bined with PSO has effectively reduced the cooling 
time in the same packing pressure as well as short-
ened the declining time of injection molding temper-
ature. Akbarzadeh and Sadeghi (2011) indicated that 
the shrinkage size change during the plastic injection 
molding process is an important issue. this study 
used regression and analysis of variance (ANOVA) 
to explore the relationships between input and output 
with main experimental parameters of melt tempera-
ture, injection pressure, packing pressure, and packing 
time. Moreover, Chen et al. (2012) employed experi-
mental design, response surface method and genetic 
algorithm in the plastic injection molding process 
optimization experiments, in which CAE simulation 
software and DOE experiment data were first used 
to conduct ANOVA analysis to select more important 

parameters, and then the regression model combined 
with genetic algorithm was utilized to obtain the best 
combination of process parameters. Furthermore, 
Chen et al. (2013) applied the Moldflow analysis 
software to conduct LED lens module optical design 
development optimization experiments. However, the 
CAE simulation has neglected the internal and exter-
nal noise interference control factors and the actual 
injection error still exists. therefore, this study uti-
lizes the actual injection experiments to collect data 
to establish a multi-objective optimization model in 
the plastic injection molding process, then employs 
taguchi method to carry out experiments and data 
analysis as well as utilizes the response surface analy-
sis in combination with quality regression model and 
genetic algorithms (GA) to seek the optimal process 
parameter combination which is compliant with mul-
ti-objective product quality values.

2 PROPOSED OPtIMIZAtION MODEL, 
EXPERIMENtAL WORK, AND NUMERICAL 
ANALYSIS

this study proposed a multi-objective quality opti-
mization model for the injection molding process to 
maintain the product quality and reduce the quality 
variance. Accordingly, this study integrated taguchi 
method, ANOVA, response surface methodology, 
and genetic algorithms to carry out the optimization 
procedure.

First of all, experimental factors as well as qual-
ity characteristics were determined by engineers 
from previous experiences and the taguchi’s orthog-
onal array was arranged. Since the injection-molded 
piece in this study is plastic, its slight warpage would 
possibly cause products to become unable to use or 
defective. therefore, in the multi-objective quality 
optimization model, this study was in accordance 
with manufacturing specifications to select length 
and warpage, additionally via product appearance and 
specifications as well as vendor requirements to set 
length and warpage as two major quality characteris-
tics. Experimental control factors included melt tem-
perature (Mt), injection velocity (IV), packing pres-
sure (PP), packing time (Pt), and cooling time (Ct). 
Noteworthy, once the process parameter values in the 
control factors’ standard settings exceeded the range 
setting, short shots or overflow shot situations would 
easily occur. to prevent this phenomenon, references 
from the field engineers’ viewpoints and field experi-
mental results were employed to determine the exper-
imental control factors’ standard range. Accordingly, 
the control factors’ range settings were allocated into 
five levels as revealed in table 1.

In the next step, taguchi method was utilized to 
conduct experiments and data analysis, followed 
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by the signal-to-noise ratio (S/N ratio) method and 
 analysis of variance (ANOVA) to identify the most 
significant process parameters for the optimal pro-
cess parameter combinations. the experimental 
data were then used to carry out the response sur-
face methodology analysis, consequently via the 
 multi-quality regression model (quality predictor) 
combined with genetic algorithms (GA) to find 
out the optimal process parameter combinations in 
compliance with  multi-objective product quality. 
therefore, the achieved process parameter combina-
tions were expected to not only enhance the stability 
of the injection molding process and ensure that the 
product length met the specifications but also effec-
tively reduce product warpage.

2.1 Experimental equipment and finished product

In this study, Victor taichung VS-80 injection mold-
ing machine was used for carrying out injection 
molding experiments. the PBt-2100 plastic material 
was utilized due to its characteristic of high hard-
ness, low shrinkage, and being more resistant to high 
temperature. the target product length is 170.5 mm 
and warpage is as smaller as possible. the finished 
product is shown as in Figure 1. Product length was 
measured using Mitutoyo electric caliper with its 
range of 300mm and precision of 0.01mm. Warpage 
was measured using the NEW VISION-II automatic 
optical image measuring instrument with precision of 
0.001mm.

2.2 Taguchi experiments and ANOVA analysis

this study employed taguchi parameter standard set-
ting values to arrange an L25 (56) orthogonal array 
experiment, in which No.1~No.25 was taguchi 
experimental data and No.26~No.30 was taguchi 
within-range randomly generated testing data. Length 
and warpage are quality characteristics. As apparent 
from the achieved L25(56) taguchi orthogonal array 
experiment, the optimal length quality characteristic 
was the parameter combination 4. Similarly, the opti-
mal warpage quality characteristic was parameter 
combination 22. the parameter combinations were 
shown in table 2. In the next step, experimental data 
for length and warpage were respectively used to 
conduct ANOVA analysis. Accordingly, the signifi-
cant influential factors towards length and warpage 
were respectively identified, and then the significant 
values were utilized to pick out taguchi optimal 
parameter combinations, being shown as in table 2. 
It was noted that it could be observed from ANOVA 
tables the factors with significant levels towards qual-
ity characteristics. the significant or non- significant 
factors were identified using the average value 
method; then, based on taguchi’s optimal standard 
factors, the standard values of significant levels were 
taken out to be the optimal parameters. the optimal 
parameters are Mt=255, IV=38, PP=33, Pt=1.95, 
and Ct=20.

table 2. Length and warpage parameter combination of 
highest S/N ratio.

No. Mt IV PP Pt Ct Average
Standard 
Deviation

Highest 
S/N Ratio

4 249 42 39 1.8 20 170.51 0.00837 36.6959

22 261 34 27 2.1 20 0.082 0.02883 21.2553

2.3 RSM

In accordance with the response surface methodol-
ogy, the second-order model analysis was conducted 
to construct the quality regression model L(X) and 
W(X), where x1  was melt temperature, x2 was injec-
tion velocity, x3 was packing pressure, x4 was packing Figure 1. Finished experimental product.

table 1. Control factors in different levels.

Melt temperature 
(°C)

Injection velocity 
(mm/s)

Packing pressure 
(Mpa) Packing time (s) Cooling time (s)

Level 1 249 30 27 0.9 11

Level 2 252 34 31 1.2 14

Level 3 255 38 35 1.5 17

Level 4 258 42 39 1.8 20

Level 5 261 46 43 2.1 23
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time, x5 was cooling time, L(X) was the length quality 
predictor, and W(X) was the warpage quality predic-
tor. the quality regression equations were shown as in 
Equations (1) and (2).

In this study, product length and warpage were 
viewed as quality characteristics measurements, 
in which target length was 170.5mm and warpage 
values were expected to be the smaller the better 
throughout the experiment range. this study through 
response surface methodology attempted to find the 
optimal process parameter setting combinations for 
the best quality specification. Consequently, process 
parameter combination optimization was obtained, 
being presented as in table 3. 

 (1)

 

 (2)

table 3. Optimization process parameters for RSM.

Mt IV PP Pt Ct

Length 249.3265 46 43 2.1 14.8031
Warpage 261 30 32.0303 2.1 23

2.4 Multi-objective quality optimization

In this section, the response surface methodology 
(RSM) along with its established quality predic-
tors was combined with genetic algorithms (GA) to 
carry out the injection molding process parameter 
optimization. As such, the RSM optimal parameter 
setting combination was utilized as initial process 
parameter setting values; additionally, search range 
settings for parameter were determined using length 

and warpage process parameter settings, in which 
each of the max and min values were added to or 
subtracted ½ standard in case these max and min 
values reached standard values. the normalized 
range was 0.1 ~ 0.9, crossover point was 100 and 
the single point as well as crossover rate of 0.8 were 
employed for crossover operation. the mutation 
operation was processed using mutation points with 
mutation rate of 0.7 and convergence threshold of 
1.000e-006 or after 50,000 iterations. As such, for 
this phase, the Matlab Optimization toolbox soft-
ware was utilized. the fitness function is defined as 
follows:

Min F(X)=(L(X)-170.5)2

Min W(X)
s.t.

x x x

x x

249 261, 30 46,28 43

1.95 2.1, 12 23
1 2 3

4 5

≤ ≤ ≤ ≤ ≤ ≤
≤ ≤ ≤ ≤ .

where X=( x1 , x2 , x3 , x4 , x5 ), L(X) is the predicted 
value of length response, W(X) is the predicted value 
of warpage response, 170.5 is the target value of 
length quality characteristics, x1  is melt temperature, 
x2  is injection velocity, x3  is packing pressure, x4  

is packing time, and x5 is cooling time. the obtained 
optimal parameters are x1 =250.7, x2 =32.05, x3

=35.92, x4 =2.1, and x5 =23.

3 CONFIRMAtION EXPERIMENt

In this study, after conducting the injection mold-
ing process parameters optimization, the taguchi 
parameter design method, and response surface 
optimization methodology, and the optimal param-
eter combinations were respectively utilized to carry 
out confirmation experiments. the obtained pro-
cess parameters were then rounded to two decimals. 
However, due to potential precision mistakes of 
machine settings, the optimal parameter values   were 
in compliant with the machine setting restrictions 
concerning rounding modes to carry out settings, as 
being shown in table 4. Additionally, machine set-
ting parameters were employed to carry out injec-
tion experiments for 25 treatments, during which 
the length and warpage were measured. Process 
capability index (Cpk) is a very important indica-
tor of process stability assessment. In manufactur-
ing industries, the threshold for practical minimum 
Cpk is 1.33. Values less than 1.33 are unable to help 
achieve effective output and may cause bad products 
throughout manufacturing processes. therefore, 
this study attempted to take length in conjunction 
with Cpk to conduct analysis; additionally, the prod-
uct specifications were in accordance with industry 
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product length standards to set 170.5 ± 0.2mm as 
length quality specifications.

After conducting measurements and calculations 
through 25 actual experimental treatments, in terms 
of length quality characteristics, the optimized 
length average value (170.46) was acknowledged to 
be closest to the target value (170.5). Additionally, 
the Cpk value increased from 1.53 to 2.6 and the 
standard deviation decreased from 0.022 to 0.02. 
Concerning warpage quality characteristics, war-
page average value decreased from 0.092 to 0.033 
and the standard deviation reduced from 0.021 to 
0.013, indicating that after optimization not only 
the length value approached the target value and 
the warpage values were lower but also the process 
became more stable.

table 4. Machine parameter setting values.

Mt IV PP Pt Ct

taguchi with ANOVA 255 38 33 1.95 20
Machine Setting 255 38 33 1.95 20
RSM-GA 250.7 32.05 35.92 2.1 23
Machine Setting 251 32 36 2.1 23

4 CONCLUSION

Injection molding parameter setting is affected by 
the cost of production. According to previous stud-
ies, pre-manufacturing parameter settings have 
mostly been created by engineers of the field with 
practical experiences or through empirical methods, 
 trial-and-error methods and experimental designs to 
find out the optimal process parameter combinations. 
Nonetheless, these methods tend to waste too much 
time and are costly. Additionally, the obtained process 
parameters have been non-optimal. Noteworthy, since 
taguchi method of discrete optimization, the achieved 
parameters remained non-optimal. therefore, this 
study along with the proposed two-stage optimiza-
tion system for identifying the best process parameter 
combination, in which length and warpage are two 
major quality characteristics, has not only stabilized 
the compliant length throughout the manufacturing 
process but also reduced product warpage degree. 
through the two-stage optimization parameter com-
bination, this study has carried out actual 25 injection 
molds. Consequently, the results show that the param-
eter combination for Cpk length values for taguchi 
approach and RSM optimization are 1.53 and 2.60, 
respectively. For the taguchi method, warpage aver-
age value is 0.092 with standard deviation of 0.021 
whereas warpage average value is 0.033 with stand-
ard deviation of 0.013 for RSM-GA optimization. 
Hence, it can be assumed that the achieved results of 

this study not only help enhancing the overall stabil-
ity of the injection molding process, generating much 
greater Cpk value than the values of the the taguchi 
method and industry standard, and reducing overall 
warpage but also effectively reduce injection cost and 
time-consuming issues from mold design to manufac-
turing processes.
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ABSTRACT: This paper describes the current teaching situation in computer public courses for art majors, 
analyzes the advantages of the application of modular teaching in computer public courses for art majors, 
 introduces the specific approaches in teaching practice through investigation of the effect of modular teach-
ing applied to computer public courses for art majors, and sums up the application issues, shortcomings and 
 limitations that should be noted.
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1 INTRODUCTION

Application of modular teaching is popular pres-
ently, and its application in computer public courses 
is also common, such as Exploration of Modular 
Graded Teaching in College Computer Basic 
Courses by Liwei and Penghuiqin, Teaching Reform 
and Practice of Computer Basic Course Directed 
by Application of Major by Wangxiaoyong. These 
papers study, teaching methods of modular teaching 
applied to computer basic courses for non-computer 
major. Computer public courses for art major refer 
to computer public courses set up for students in art 
major, who have certain particularity in comparison 
to other major students. This paper chooses the com-
puter public courses for art major as the study object; 
by adopting the modular teaching in computer pub-
lic courses, it makes the study of the advantages of 
modular teaching applied to the computer public 
course for art major, introduces specific approaches 
in teaching practice, and finally draws a conclusion 
of teaching effectiveness and disadvantages of this 
study.

2 ThE CURRENT SITUATION AND PROBLEM 
ANALYSIS IN ThE COMPUTER PUBLIC 
COURSES fOR ART MAJORS

form analysis of teaching contents, computer courses 
are divided into three modules. The first module is 
the basic knowledge of computer, which makes an 

introduction to the history of computer development, 
the components of a computer, the representing meth-
ods of computer internal data, and computer networks, 
etc. The second module is the operational knowledge of 
common software, such as the operating system of sys-
tem software and basic operation of office application 
software. The third one is computer language, such as 
VC and VB, etc. The first two modules generally belong 
to the course of Introduction to Computer Technology. 
The third one is exclusively regarded as Computer 
Language or Program Design. The period of these two 
courses would be set at 72 or 56 class hours, half of 
which is occupied for lectures and the other half com-
puter practice. Lessons are commonly arranged in mul-
ti-media classroom, in which teachers do lectures on 
the platform while demonstrating to students copying 
them off stage. When in computer operation, students 
do some practices under the instructions of teachers. 
Teaching mode is generally “concepts”and “exam-
ples”mode, with which teachers arrange their lesson 
plan into a traditional way of “3-step approaches”to 
lecture every knowledge points: No.1 is introduction to 
knowledge points; No.2 verification of these points by 
examples; No.3 consolidation of knowledge points by 
practice.

from the analysis of teaching objects, students 
in the art major are included into a group of 
comparatively special teaching objects. There are 
two reasons. One is because their intellectual base 
is relatively worse than students of other majors. 
Their scores in college entrance examination are 
not very high. The other is because they are not 
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quite accustomed to large-scale class teaching. Their 
specialized courses are on a small scale, for the 
reason that students in small-scale class will obtain 
more chances to participate in class activity and more 
attention from their teachers.

Such large-scale class teaching causes art 
students’ low learning enthusiasm and teachers 
of computer public courses reflect that bad class 
teaching efficiency and students’ poor concentration 
often happen in class teaching for art major. In recent 
years, their examination results and passing rate in the 
National Computer Rank Examination (abbreviated 
to NCRE) are much worse than students in other 
majors.

There are two reasons for the above problems:
firstly, the relevance between teaching contents 

and art major is not strong. from the aspect of the goal 
of talent cultivation, students training for art majors 
in colleges is to help them find relative jobs with their 
major in the future. They have to gain the knowledge of 
basic operation of common office software and grasp 
some relative software operation with their major as 
well. The operation of this software is quite different 
from common office software, which would be hard 
for students to learn by themselves. Teachers in fine 
arts and music major often make use of such software 
to instruct their lessons in specialized courses, but 
they won’t systematically introduce the usage and 
operation of this software. Therefore, students in the 
art major have a strong need of learning these relative 
software with their majors.

Secondly, knowledge input has been laid 
importance and ability cultivation has been ignored 
considering teaching methods, and participation 
passion of students in teaching is not high. A great 
emphasis of courses has been placed on lecturing 
operation rules, rather than cultivating students’ 
ability of problem-solving. A large amount of 
examples and experiments in books is to prove the 
correctness of knowledge, which has great differences 
from real problems in life, and goes against the 
students’ ability of making analysis and then solving 
rather comprehensive and difficult problems in real 
life. The pattern of processing knowledge is single 
and students’ participation degree is low with the 
result of boring courses. According to “3-step 
approaches”arrangement, students only get involved 
in the step of practice, the results of which give no 
much anticipation of them. In the rest of the steps, 
teachers are making instructions and demonstrations 
causing students’ low enthusiasm.

Based on the above problem analysis, it is quite 
necessary that a teaching program of computer public 
courses should be specially drawn up for an art major, 
and teaching contents and teaching methods, etc. 
should be adjusted to adapt to teaching demands for 
students in art major.

3 ThE ADVANTAGES Of INTRODUCING 
MODULAR TEAChING INTO COMPUTER 
PUBLIC COURSES fOR ART MAJORS

firstly, its own characteristics of computer public 
courses fit modular teaching. The contents of these 
courses are divided into five parts: No.1 is basis of 
computer software and hardware; No.2 is office infor-
mation processing; No. 3 is multi-media tech; No.4 is 
computer network; No.5 is programming. These con-
tents have their own systems, and there is no much 
relevance between them, which shows the feature of 
“high cohesion and low coupling”. They suit for the 
independent teaching module, which does not affect 
their integration.

Secondly, modular teaching enhances flexibility of 
curriculum organization. According to the teaching goal, 
after teaching contents have been divided by different 
modules, compulsory and elective modules will be set up. 
It is flexible for students, following their own interests, 
to study by combining different teaching modules. Such 
course organization is particularly suitable for art major 
now that art major can be subdivided into fine art, music 
and other fields, each of them has their own cultivation 
purposes. Modular teaching allows students in an art 
major to choose course contents suitable for themselves 
by assessing their own major field.

Thirdly, the introduction of self-directed learning 
enhances students’ enthusiasm. The ultimate goal of 
teaching is “teaching one to fish is better than giving 
him fish”. Only when students realize study is what they 
want to do in their whole life, they can spend much time 
on study enthusiastically and would be active to improve 
their learning methods for gaining more knowledge, 
thus teaching effect can be better. The consciousness 
for self-directed learning will be accomplished by 
the combined effort of teachers and students. And in 
modular teaching, such teaching concept is involved.

fourthly, on the basis of projects, teaching 
contents should be closely connected with practical 
work, and student’s work must be meaningful. 
According to this, teachers can combine several 
knowledge points into the application of a project, 
which they will explain to make students grasp 
these points with the purpose of cultivating their 
comprehensive ability of applying knowledge and 
their awareness of utilizing these points into real work.

4 ThE SPECIfIC APPROAChES TO ThE 
INTRODUCTION Of MODULAR TEAChING 
INTO COMPUTER PUBLIC COURSES fOR 
ART MAJORS

firstly, add more teaching contents
Based on the three available teaching modules, 

the fourth one will be added, the content of which is 
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about the basic operations of software related with 
art major. In practical teaching experiments, overtrue 
and cooledit pro have been chosen for music field, 
photoshop and flash for fine art. There are numerous 
relative software with an art major. Therefore, some 
standards have been made for a good selection: No.1, 
it must be universally used in this field; No.2, it is quite 
easy to operate; No.3, it must have powerful functions; 
No.4, it is easy to get access to on the Internet or in 
the library; No. 5, it has to be recommended by most 
teachers in art major. The above four kinds of software 
are qualified for these five features, and the added part 
is so welcomed among students whose enthusiasm for 
learning has been enhanced.

Secondly, introduce “self-directed learning”
If every knowledge point of computer public 

courses is lecturing in the original way, class hours are 
far less than enough. On the other hand, students will 
easily get bored with study, their learning, enthusiasm 
keeps low, and there will be the bad teaching effect 
if they do never really participate learning process 
and become subjects of “knowledge-input”. The new 
teaching module is concluded as “retaining the large 
and releasing the small, teachers questioning and 
students answering, mutual improvement”. “retaining 
the large and releasing the small”refers to that teachers 
only explain larger knowledge points while smaller 
ones are left for students to study and summarize. 
Every small point attaches itself to large one. When 
larger point is lectured, its learning process will 
become the explanation of related small points one by 
one. This new module goes like this: relevant question 
put forward ( teachers questioning) → answers found 
by students themselves ( students answering) → 
class discussion, induction and conclusion ( mutual 
improvement ). The key point of this module is “ 
teachers questioning”, whose questions are all about 
large points. Students first make their own efforts to 
answer these questions, and make self-study reports, 
which will be evaluated in class by teachers who at 
the same time conclude these questions so as to reach 
the goal of mutual improvement.

The first result of such arrangement is 
strengthening students’ awareness of self-directed 
learning. They become the masters of class, whose 
study has turned from knowledge input into active 
learning. And their enthusiasm for study can be 
greatly increased. The second is improving teaching 
effect. Students look for every knowledge point 
on their own, and testify by programming, which 
deepens their understanding of these points. The third 
is cultivating students’ ability of posing, analyzing 
and solving a question. In order to grasp new 
knowledge, they influentially get to know how to raise 
a question, then analyze and settle it. This module 
reaches the aim of “teaching one to fish is better than 
giving him fish”. The fourth is extending class outside 

and mitigating the shortage of class hours. Students 
spend their spare time looking for answers, and in 
class they just need to finish two stages of “teachers 
questioning” and “mutual improvement”. The fifth is 
beneficial for both teachers and students. Many of 
students’ ideas can inspire their teachers. Teaching is 
no longer like teacher pouring water into a student’s 
cup, but looking for resources together.

Thirdly, select real problems at work as teaching 
examples and carry out cooperative learning. In class, 
students can be divided into several learning teams 
on the basis of their interests and specialties, each 
of which can learn to make some comprehensive 
project. These examples and projects originate 
from real work, such as teachers once contacted the 
advertisement company to use their design of print 
ads as examples to present an explanation; they got 
in touch with some print shop, and asked a learning 
team to work there for a day. Benefiting from such 
arrangement, students can have the idea of which 
software is often used in real work and know how 
to deal with the real problem with the knowledge of 
software operation they learn in class.

fourthly, carry out “multiple assessment”with a 
variety of evaluation means

Examination index for teachers includes 
their morality, style, appearance, teaching attitude, 
ability and competence, and degree of familiarity 
with teaching contents; index for students contains 
their learning attitude, competence, operational 
ability and degree of grasping course knowledge. 
The assessment is meant consists of formative 
and summative assessments. first, the formative 
assessment is mainly undertaken by office of teaching 
affairs, which will send out teaching supervisors 
to inspect and evaluate class teaching. Secondly, 
summative assessment can have many evaluation 
modes. No. 1 is an exhibition competition of students’ 
works. At the end of term, there will be an exhibition 
of students’ works of computer public courses from 
art major, where students present their works and 
get evaluations from other students. All students 
communicate their learning experiences with each 
other, from which they will acquire the basic ideas 
about their own learning situation, understand their 
own disadvantages and set an explicit aim for future 
learning. No. 2 is a students’ midterm and final 
examinations. Teachers will assess students’ learning 
situations by analyzing passing rate, variance, grade 
distributions and other parameters of students’ 
papers. They will also find out their problems in 
class teaching by assessing each knowledge point on 
papers. Students can know their grade ranking and 
disadvantages. No. 3 is questionnaires and interviews 
with teachers and students, through which satisfaction 
degree of both sides with courses will be made clear, 
and so do satisfaction degree of students with teachers 
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and teachers’ assessments of other teachers and their 
students.

final score of students consists of examination 
result and regular grades on a weighted average. first, 
exam result includes midterm score (30%) and final 
score (70%). Secondly, regular score can be given by 
teachers who will judge the students’ performance of 
work and roles in the process of accomplishing small 
projects in each lesson and large projects at the end 
of term. Thirdly, the final score is composed by exam 
result (50%) and regular grades (50%) on a weighted 
average.

The assessment designed like this will avoid 
a single evaluation mode to judge students by only 
one examination and combined with students’ regular 
performance, can give a rather objective and overall 
assessment to them. Teachers can employ parameters 
like passing rate of exams, variance, and their score 
distribution of all students in final examination to 
inspect the students’ learning state and paper quality.

5 ThE SURVEY fINDINGS Of STUDENTS’ 
fINAL SCORE AND LEARNING 
ENThUSIASM AfTER COURSE REfORM

The course reform has begun in April of 2012. 
Experiment data (table No.1, No.2 No.3) show that 
after several years of reform, students’ grade has been 
improved to some degree, and their learning enthu-
siasm has also enhanced steadily. Respondents are 
all students in the art major of our college. The sur-
vey period lasts one year from September of 2012 to 
September of 2013.

Difficulty coefficient is P=1—x/w, x is the aver-
age score of exam paper, and w is the full mark. Exam 
paper will be easy if parameter of difficulty is small, 
vice versa. Minimum is 0, and maximum is 1.

6 DISADVANTAGES Of COMPUTER PUBLIC 
COURSE REfORMS

first, this reform is suitable for small scale of class 
teaching with at most 30 students. When employed 
in the larger scale of class teaching with more than 
3, effect is not desired in group study, and teaching 
quality is also affected.

Secondly, we should have more communications 
with teachers in art major, and explanation scale and 
depth of relative software operations with an art major 
to better serve teachers in this major and help students 
fast grasp major knowledge and adapt themselves to 
teaching contents of major courses.
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Table 1.  Corelation data of students’ scores in computer 
culture foundation after reform.

grade2011 difficulty coeffient 0.51

average score 56.4

the highest score 84

grade2012 difficulty coeffient 0.50

average score 58.3

the highest score 87

grade2013 difficulty coeffient 0.52

average score 60.6

the highest score 87

Table 2.  Data of sampling survey of learning 
enthusiasm of sophomores in programming 
courses.

2011year unwilling to study 11.3

average 54.2

strong desire to study 34.5

2012year unwilling to study 8.8

average 55.6

strong desire to study 35.6

2013year unwilling to study 7.6

average 52.3

strong desire to study 40.1
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ABSTRACT: Based on the performance evaluation methods at home and abroad, this paper firstly structures 
a performance evaluation system of a listed company. The system consists of five abilities including debt paying 
ability, operation ability, profitability, growth ability and cash flow ability and 15 indexes. Then an empirical 
analysis is made using the factor analysis method according to the data of the annual report 2013 of a listed 
company in China’s electric home appliance industry. The analytic result shows that the business performance 
of the listed companies can be increased through improving profit and growth ability, short-term debt paying 
ability and cash flow ability.
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With the development of China’s securities market, 
the listed company’s operating performance has 
become an important issue of common concern by 
investors, creditors and other stakeholders, and how 
to scientifically and reasonably evaluate listed com-
panies have also become hot issues in the current 
investment theory and practice. It empirical anal-
ysis 2013’s annual report data of listed  company 
in China’s home appliance industry with factor 
 analysis, In order to find the main factors to the 
performance of listed companies in China’s home 
appliance industry, to put forward the correspond-
ing counter measures and suggestions for improving 
the operating results of listed companies in China’s 
home  appliance industry.

1 BuIlDIng A COmpREhEnSIvE 
EvAluATIOn InDEX SYSTEm 

Operating performance evaluation is a complex 
 system by a lot of mutual restraint organic ele-
ments, creating a scientific, structured, actionable 
evaluation system is an important foundation and 
prerequisite work to evaluate the business’ perfor-
mance. In order to design a scientific and reasona-
ble  evaluation index system (Chen 2012), Based on 
a comprehensive reference company performance 

evaluation index system, combining with the actual 
situation of the development of China’s listed com-
panies, to a certain extent, cash flow ability index 
can really reflect the listing company’s profit quality 
and debt paying ability. Based on debt paying abil-
ity, profitability, operation ability and growth ability, 
3 indexes are selected in this performance evalua-
tion system (ma et al. 2011), there is an evaluation 
system, including 15 indicators in cash flow ability, 
debt paying ability and other five areas. They are 
shown in Table 1.

2 AnAlYSIng EmpIRICAllY OpERATIng 
pERFORmAnCE OF lISTED COmpAnIES 
In hOmE ApplIAnCE InDuSTRY 

In order to evaluate the home appliance industry 
listed company’s operating performance. The author 
collected 2013 annual report data of listed companies 
in household electrical appliance industry. It selected 
38 listed companies in the electrical appliance indus-
try as samples. According to the front performance 
evaluation system, It used Factor analysis to compre-
hend evaluate the 38 samples’ operating performance, 
the whole analysis is accomplished using SpSS17.0, 
finally achieved using four principal component fac-
tors instead of 15 original variables.
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2.1 Standardizing data

To standardize 38 samples’ original data of 14 varia-
bles Xij (i=1, 2,...38, j=1,2,... 15) standardized, It can 
get a new variable Zxij as the following (1): 

Zxij
Xij x j

x j

x j xij
i

x j xij x j
i

i  

var( )

where 1
38 1

38

var( ) 1
38 ( )2

1

38

1,2, ,38; j 1,2, ,15

=
−

=
=
∑

= −
=
∑

= =

 (1)

2.2 Testing correlation

Before using factor analysis, to study whether there is 
a linear correlation in 15 operating performance eval-
uation indexes, It generally uses Kaiser-meyer-Olkin 

test and Bartlett test of sphericity to judge whether it 
is suitable doing factor analysis or not. In this paper, 
It analyzes the standard variable ZXij by SpSS17.0 to 
judge whether it exists some linear correlation between 
15 evaluation indicators of the financing structure, the 
results are shown on KmO and Bartlett’s Test table 
(table Omitted). KmO and Bartlett’s Test table shows 
the sphericity test statistic Bartlett is 742.912. A test p 
value close to 0, It indicates that there is a strong corre-
lation between 15  variables (li et al. 2013). The KmO 
test is used to measure partial correlation between 
variables, the value of KmO is 0.702, It’s higher than 
0.7, and the common factor variance shows that all the 
variables are measured in more than 75%, therefore, 
the common factor extraction has strong explanatory 
power of the primitive variables, It’s suitable doing fac-
tor analysis. 

2.3 Extracting and naming factor

In this paper, It uses the principal component method 
to extract the first 4 common factors whose feature 
root exceeds 1 and the cumulative variance contribu-
tion rate achieves 79.94% common factors, each fac-
tor’s characteristic root and variance contribution are 
shown in Table 2. 

In order to simplify the factor loading matrix, 
using the varimax most solution (variance) to 
 rotation of factor loading matrix, so that each of 
the columns or rows element square values to the 
polarization of 0 and 1, It can be obtained (table 
Omitted) according to the results of the rotating 
factor loading matrix, Factor 1 has high weights in 
X7 (Operating profit growth rate), X8 (net profit 
growth rate), X9 (Operating margin ratio), X10 
(Business net interest ratio), X11 (Return on equity), 
Factor 1 is on behalf of the company’s profitability 
and growth ability, profit ability and growth ability 
of home appliance industry listed companies has the 
biggest contribution to operating performance, fac-
tor contribution rate reached 30.02%, earnings and 
growth can be the primary factors influencing the 
home appliance industry listed companies operating 

Table 1. performance evaluation system of listed 
companies.

Index type Code Index name

Debt paying ability
x1 Asset-liablity ratio
x2 Current ratio
x3 Quick ratio

Operation ability

x4 Turnover of total assets
x5 Turnover of accounts 

receivable
x6 Turnover of inventory

growth 
ability

x7 Operating profit growth 
rate

x8 net profit growth rate

profit
ability

x9 Operating margin ratio
x10 Business net interest ratio
x11 Return on equity
x12 Return on total assets

Cash flow
ability

x13 net operating cash flow 
per share

x14 now sales ratio
x15 Operating cash ratio

Table 2. Total variance explain.

Component Initial Eigen values Extraction Sums of  Squared
loadings Rotation Sums of Squared loadings

 Total
% of 

variance
Cumulative 

% Total
% of 

variance
Cumulative 

% Total
% of 

variance
Cumulative

 %

1
2
3
4
…
15

5.55
2.95
2.19
1.31
…

0.00

36.97
19.69
14.59
8.70
…

0.01

36.97
56.66
71.25
79.95

…
100

5.55
2.95
2.19
1.31

36.97
19.69
14.59
8.70

36.97
56.66
71.25
79.95

4.50
3.04
2.42
2.03

30.02
20.28
16.12
13.53

30.02
50.30
66.42
79.95
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performance. Factor 2 has a bigger weight in X2 
(Current ratio) and X3 (Quick ratio), so Factor 2 is 
on behalf of the company’s short-term debt paying 
ability, factor contribution rate reached 20.75%, 
short-term solvency risk is also an important factor 
influencing the home appliance industry listed com-
panies operating performance. Factor 3 has bigger 
weight in X5(Turnover of accounts receivable), X15 
(Operating cash ratio) and X13 (net operating cash 
flow per share), so Factor 3 represents the company’s 
cash flow ability, factor contribution rate reached 
16.12%, Factor 4 has bigger weight in X4 (Turnover 
of Total assets), Factor 4 representative operating 
capacity, factor contribution rate is 13.53%, It also 
has bigger impact on the home appliance industry 
listed companies operating performance. Four fac-
tors represent the economic meaning of profit and 
growth ability, short-term debt paying ability, cash 
flow and operating ability.

2.4 Calculating factor scores and composite score

Factor score is a linear combination of variables, it 
determines the factor score function from Component

Score Coefficient matrix table (table Omitted): 
F1=-0.024ZX1-0.047ZX2+…-0.042ZX15
F2=-0.263ZX1+0.379ZX2+…+0.007ZX15 
F3=0.013ZX1-0.098ZX2+…+0.329ZX15
F4=-0.013ZX1+0.084ZX2+…+0.018ZX15
Each sample’s four factor scores are calculated 

based on the factor score function, Composite factor 
score is the average of four factor scores weighted by 
the size of each common factor variance: FT=(4.50*
F1+3.04*F2+2.42*F3+2.03*F4) /(4.50+3.04+2.42 
+2.03) 

Each sample factor score and composite score are 
shown in Table 3.

3 AnAlYTIC RESulTS

Through sample companies’ factor analysis compos-
ite score calculation, It can be seen impact operat-
ing results and major factors of listed companies in 
China’s home appliance industry:

3.1 Operating performance is different between 
listed companies in China’s electric home 
appliance industry

Table 3 shows the performance of listed companies 
in China’s home appliance industry has big differ-
ence, such as Changshu Tianyin Electro-mechanical 
Co., ltd. (300342), Shenzhen Fenda Technology 
Co., ltd. (002681), Zhejiang meida Industrial Co., 
ltd. (002677), hangzhou Robam Appliances Co., 
ltd. (002508), vATTI STOCK CO., lTD. (002035), 

each of them five factor points higher than other 
companies, ranking in the top five. And Xiamen 
Overseas Chinese Electronic Co., ltd. (600870), 
Soyea Technology Co., ltd.(000909), Elec-Tech 
International Co., ltd. (002005),Jiangsu Chunlan 
Refrigerating Equipment Stock Co., ltd. (600854), 
Sichuan Changhong Electric Co., ltd. (600839), 
their each factor score relatively low, result in rank-
ing at the end of them. Comparison of scores can be 
seen from the top five and last five enterprises, listed 
company’s operating performance good or bad is not 
determined by a factor (Zhang et al. 2013), but by 
the balanced development of all the factors. Even if 
the individual scores high and low scores in other 

Table 3. Samples’ factor scores and comprehensive 
scores.

nO F1 F2 F3 F4 FT

000651 0.24 -1.10 2.03 1.06 0.24 
002508 0.72 0.43 0.89 -0.46 0.72 
000100 0.16 -0.86 -0.22 -0.20 0.16 
600690 -0.02 -0.61 0.76 1.43 -0.02 
000521 0.20 -0.41 -0.45 0.86 0.20 
002242 0.05 0.14 0.79 -0.26 0.05 
600983 0.41 -0.94 0.69 -0.63 0.41 
600060 0.10 -0.18 -0.06 0.82 0.10 
002035 0.60 -0.39 0.43 1.45 0.60 
002429 0.12 0.06 -0.74 0.07 0.12 
002705 0.00 -0.86 0.17 0.58 0.00 
002032 0.35 -0.13 0.16 0.02 0.35 
000418 0.22 -0.15 0.15 0.90 0.22 
002686 0.43 1.04 -0.12 0.00 0.43 
000921 0.53 -0.50 -0.85 2.85 0.53 
002614 0.20 0.36 -0.10 -0.24 0.20 
002723 0.10 -0.46 -0.11 -0.17 0.10 
300342 0.27 3.01 -0.44 0.17 0.27 
002668 0.28 -0.54 -0.09 0.59 0.28 
603366 -0.57 0.99 1.69 -0.16 -0.57 
002543 0.37 0.35 -0.23 0.47 0.37 
002005 0.09 -0.81 -0.39 -1.28 0.09 
000801 -0.17 -0.13 -0.77 -0.04 -0.17 
002519 0.33 0.62 -0.50 -0.44 0.33 
600839 0.06 -0.76 -0.45 -0.36 0.06 
002677 -0.21 1.04 3.60 -1.98 -0.21 
002616 -0.03 -0.67 0.32 -0.91 -0.03 
002473 -0.66 3.34 -1.23 -0.03 -0.66 
002681 0.31 1.56 0.15 0.94 0.31 
600854 0.41 -0.39 -0.19 -2.08 0.41 
600870 -5.78 -0.44 -0.27 0.25 -5.78 
002260 0.04 0.25 -0.71 0.62 0.04 
000909 0.32 -0.94 -2.78 -2.38 0.32 
000016 -0.05 -0.99 0.14 0.16 -0.05 
000533 0.29 -0.17 -0.39 -1.01 0.29 
002670 0.21 0.13 -1.06 0.29 0.21 
002403 0.13 0.22 -0.14 -0.52 0.13 
600336 -0.05 -1.10 0.28 -0.40 -0.05 
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consolidated results of operations will not have a high 
score in the score, so the appliance industry compa-
nies need balanced development.

3.2 Profitability and growth capacity are the 
primary factors to operating results of listed 
companies in the appliance industry

It can be seen from Table 3, hangzhou Robam 
Appliances Co., ltd. (002508), hisense Kelon 
Electrical holdings Co., ltd. (000921), vATTI 
STOCK CO., lTD. (002035), Shenzhen Fenda 
Technology Co., ltd. (002681), Zhejiang Yilida 
ventilator Co., ltd. (002686), their profit factor 
significantly higher than other companies, but also 
in various Factor in the biggest share of the weight, 
they are also in the forefront of the ranking. Such 
as Xiamen Overseas Chinese Electronic Co., ltd. 
(600870), Soyea Technology Co., ltd. (000909), 
Elec-Tech International Co., ltd. (002005), Chunlan 
Refrigerating Equipment Stock Co., ltd. (600854), 
Changhong Electric Co., ltd. (600839) and other 
listed companies who has low or even negative score 
in the ability of profitability and growth, their com-
posite score are in the end of ranking. Therefore, 
profitability andgrowth capacity are important indi-
cators to determine the level of performance of the 
company, they are primary factors affecting the oper-
ating results of listed companies appliance industry, 
improve profitability and growth capacity are the most 
important aspects to improve business performance.

3.3 Short-term debt risk is an important factor to 
operating performance of listed companies in 
the appliance industry 

From the short-term debt risk factor analy-
sis, Changshu Tianyin Electromechanical Co.,  
ltd.(300342), Shenzhen Fenda Technology Co., 
ltd.(002681), Zhejiang meida Industrial Co., ltd.
(002677), Zhejiang Yilida ventilator Co., ltd.
(002686), ningbo Sunlight Electrical Appliance 
Co., ltd. (002473), these several listed companies’ 
short-term solvency are stronger. But while Xiamen 
Overseas Chinese Electronic Co., ltd. (600870), 
Soyea Technology Co., ltd. (000909), Elec Tech 
International Co., ltd. (002005), Jiangsu Chunlan 
Refrigerating Equipment Stock Co., ltd. (600854), 
Changhong Electric Co., ltd (600839), their weak 
short-term solvency result in listed companies ranked 
by the performance evaluation. But such as Changshu 
Tianyin Electromechanical Co., ltd.(300342), 
Sunlight Electrical Appliance Co., ltd.(002473), 
Shenzhen Fenda Technology Co., ltd 002681), they 
have strong short-term solvency and weak long-term 
solvency, it results their Comprehensive operations 
forefront ranking in the listed company(Wang et al. 

2013). Therefore, China’s home appliance industry, 
companies listed on the company’s development 
strategy can be considered to improve the company’s 
debt structure to improve business management.

3.4 Asset Trading appliance industry has little 
effect on the operating results of listed 
companies

As can be seen from the asset operating capacity 
factor score results, like Tianyin Electromechanical 
Co., ltd. (300342), Zhejiang Yilida ventilator 
Co. ltd.(002686), Zhejiang meida Industrial Co., 
ltd. (002677), hangzhou Robam Appliances Co.,  
ltd. (002508), Shenzhen Fenda Technology Co., ltd. 
(002681), The score of assets operating capacity fac-
tor analysis is lower in these companies, but in the 
operating results of the evaluation composite score is 
higher, but as Xiamen Overseas Chinese Electronic 
Co., ltd.(600870), guangdong homa Appliances Co., 
ltd.(002668),guangdong Elecpro Electric Appliance 
holding Co., ltd. (002260), guang dong Xinbao 
Electrical Appliances holdings Co., ltd. (002705), 
hefei meiling Co., ltd. (000521) and other compa-
nies operating capacity factor analysis in assets scored 
relatively high, but in the evaluation of operating per-
formance composite score ranking has been more 
on the list. It can be seen operating assets have little 
effect on China’s home appliance industry, the ability 
of listed companies’ operate performance evaluation. 

4 COnCluSIOnS AnD SuggESTIOnS 

The operating performance evaluation of listed com-
panies is a complex process referring to many evalua-
tion indexes and methods. The five abilities including 
debt paying ability, operation ability, profit ability, 
growth ability and cash flow ability and 15 indexes 
of listed companies are has selected to analyze the 
data of the annual report 2013 of the listed compa-
nies in China’s electric home appliance industry 
using the descriptive statistics and the factor analysis 
method. The analytic result shows that the main fac-
tors affecting the performance of the listed companies 
in China’s electric home appliance industry include 
profit and growth ability, short-term debt paying 
ability and cash flow ability. The research may pro-
vide some useful guidance for the listed companies 
of the electric home appliance industry to improve 
their business performance. The shortcoming of the 
research is that the data of only a listed company in 
a recent fiscal year is analyzed, and so in the future 
the research will be continued to valid the evaluation 
method evaluation system using the data of listed 
companies of deferent industries in several years.
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ABSTRACT: In the information era, the storage medium of library resources has gradually changed from 
 paper to photosensitive materials, magnetic materials and the Internet. The traditional information service can 
no longer meet the information requirements of users nowadays. On this basis, the author builds an “informa-
tion service supermarket” by adopting the idea of “supermarket” and information technology to provide “one-
stop” service for the users of university digital library.
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1 INTRODUCTION

In the information era, digital information resources 
have enjoyed rapid growth. Papery libraries gradually 
develop into digital ones, so that traditional infor-
mation service can no longer satisfy the information 
demands of the users. According to “Information 
Demand Theory (Hu & Chen, 1995)”, in order to pro-
vide information services for users at different levels 
with their demand characteristics, setting up “one-
stop” service platform is the problem that university 
digital library must pay attention to and implement as 
a serious consideration.

2 MEANING AND FEATURES OF THE 
“INFORMATION SERVICE SUPERMARKET”

2.1 Meaning of “information service supermarket”

Information supermarket is the combination of informa-
tion productization and servitization, that is to integrate 
scattered information with information service currently 
effectively, and put them in the supermarket for the users 
to select, thus to become the Wal-Mart in the information 
field. The information product has not only the general 
features of service, but also the following features: (1) 
time-validity, strong sharability; (2) there are trends of 
large scale, specialization, individuation in information 
service; (3) the information service is a knowledge-in-
tensive, technology-intensive, intelligence-intensive 
service of the new type. “Information service supermar-
ket” means to collect the different information products, 
items, contents, methods, etc. together as commodities 
to build an information service “market” of open type 
for users to freely select service items, service contents, 

product forms, etc., further to accept information ser-
vice. “Information service supermarket” is an informa-
tion service mode put forward through the example of 
“supermarket” which is familiar with everyone.

2.2 Features of the “information service 
supermarket”

“Information service supermarket” (1) is to let the 
users feel equal and relaxed service mode while receiv-
ing digital information service (Liang, 2008). (2) It is 
a service mode, providing different arrangement for 
special information contents of various users. (3) It is 
a service mode, giving play to the initiative and indi-
viduation as far as possible according to the personal 
information of users. (4) It is a service mode paying 
full attention to individual difference between users 
and focusing on their personalities and strengths, so 
that the initiative of library staff and users can be fully 
expressed, and allowing users to take the initiative to 
obtain information, training users to develop a good 
independent analysis of issues, problem-solving hab-
its reference service mode, continue to enrich and 
strengthen service content reference service mode.

3 THE NECESSITY OF BUILDING AN 
“INFORMATION SERVICE SUPERMARKET” 
OF THE DIGITAL LIBRARY

3.1 The scope and means of information service in 
traditional libraries

The material basis of information service in tradi-
tional libraries is a reference book and retrieval tool in 
printed form, with old-fashioned technological means 
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and inflexible service mode—waiting for face-to-face 
passive service; move mode: email and telephone. The 
work characteristic is to provide basic single-level ser-
vice for teaching and scientific research on the basis 
of papery information resources in libraries. The main 
supply modes include: verbal solution; paper duplicates 
checking (papery resources); selective dissemination 
of information service and on-topic information ser-
vice (limited by space-time and literature type).

3.2 The revolution of information service of the 
digital library in the information era

The rapid development of information technology has 
greatly changed the material basis of information ser-
vice in modern digital libraries—including not only 
the subsistent collections of libraries, but also “virtual 
collections of library” which can be used and searched 
by the users through intangible Internet. In the new 
historical period, information service has developed 
by leaps and bounds—the changes of information 
service concept lead to a large transformation in the 
range, object and service mode of information ser-
vice, etc. Specific performance: service mode: active 
service; transmitting mode: E-mail, QQ online; ser-
vice items: online consultant, paper duplicate check-
ing (digital resources), selective dissemination of 
information service and on-topic information service 
(not limited by space-time and literature type).

In conclusion, the traditional library can only 
provide passive “position” services with the library 
resources, which cannot satisfy the maximum 
personalized information demands of users. In order 
to eliminate the disadvantages of information services 
in traditional libraries, activate the advantages 
of information services in digital libraries, the 
construction of “information service supermarket” in 
digital libraries is the best choice, thus to gradually 
develop the information service of digital library into 
personalized and deep services to finally realize the 
active push of information. In this way, it will have 
great significance to further deepen personalized 
information service of libraries.

4 THE CONSTRUCTION OF AN 
“INFORMATION SERVICE SUPERMARKET” 
IN DIGITAL LIBRARIES

4.1 Regional design of the “information service 
supermarket”

According to characteristics of document informa-
tion service including systematicness, effectiveness, 
practicability and specialty, the “information service 
supermarket” will be designed into five regions as fol-
lows as shown in Figure 1.

4.2 Design of the area content

Design the contents according to the characteristics 
of five regions of “information service supermar-
ket”, and details are as follows: (1) Information desk: 
E-mail consultation and advices, electronic resource 
answer, books and periodicals retrieval answer, com-
mon problem answer. (2) Resource development of 
network information: periodical area, free patent, 
standard and agricultural information resources. (3) 
Information resource reorganization: database of 
reference books for teaching use, subject guidance, 
SCI acquisition information, free foreign websites. 
(4) Personalized information service: personal digital 
library, information transfer. (5) Information resource 
utilization training: Duxiu Knowledge Search 
Database, CNKI, OA, Guodao Special Subject 
Database, EBSCO.

4.3 Implementation of the area content

Implementation steps: (1) Integrate all kinds of con-
sultation answer record into the area “information 
desk”; (2) Sum up and reorganize free websites of 
electronic journals, finally make available URL 
for a specific subject——periodical area, integrate 
free patents, standard and agricultural information 
resources of relevant subjects into the region of “net-
work information resource development”. (3) At 
first, retrieve the paper books relevant to the subject 

Figure 1. The design of an area.
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and extract them according to the titles and ISBN of 
the teaching reference books provided by the teach-
ers, by using the library collection system of Jilin 
Agricultural University, and then process them into 
electronic edition and build the database of teacher’s 
teaching reference books according to different sub-
jects of different categories. Secondly, collect the free 
resources of key subjects and make a subject guidance 
chain. Thirdly, collect and arrange SCI acquisition 
information. Finally, integrate these three products 
mentioned above into the region of “information 
resource reorganization”. (4) According to the per-
sonal digital library platform of CNKI, to build a per-
sonal digital library for teachers, and then integrate 
the login interface and information transfer mode 
into the region of “personalized information service”; 
(5) Integrate the training course materials for infor-
mation resources every time and “database operating 
guide” made by staff in the reference department into 
the region of “training of information resource utili-
zation for users”.

5 CONCLUSION

In the information era, the explosive growth of quan-
tity of information resources brings great difficulties 

to users to select the literature they need. The con-
struction of “information service supermarket” can 
provide one-stop retrieving service for users to select 
required literature, with the inconvenience of select-
ing literature relieved. In this way, their time will 
be saved and used into more teaching and scientific 
research.
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ABSTRACT: Knowledge Management System (KMS) in comprehensive hospitals is complicated. It becomes 
necessary to prefect the management information platform. Analyzing the definition of complication-oriented 
KMS and its factors that affect its construction, the paper introduces cloud computing-based KMS and gives the 
abstract means to construct the knowledge management system in comprehensive hospitals. 
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1 INTRODUCTION

Nowadays, knowledge and information have replaced 
capital and energy sources and become the principal 
resources [1]. Whether enterprises require succeeding 
or not, they have to rely on the knowledge quality of 
their own, which make managing knowledge effectively 
become a very important means to improve their com-
petition [2]. If a comprehensive hospital wants to real-
ize the sustainable development in the competition, it 
must require high quality knowledge as more than pos-
sible by all means, and share the knowledge to enhance 
the transformation efficiency of knowledge, and then 
promote the innovative ability and the ability meeting 
an emergency. Complication-oriented hospital knowl-
edge management has been attached great importance 
in comprehensive hospitals by the governors. 

There are no common ideas about the definition of 
knowledge management in the scholastic circles [3,4]. 
Quitas in 1997 thought that knowledge management 
means it is a successive process of settling and min-
ing knowledge to meet all the needs from now and the 
future. Bassi in 1997 gave the definition that it is a pro-
cess to get, create and use knowledge in order to boost 
organizational performance. Wiig in 1997 concluded 
that it is a kind of inspection and promotion the action 
related to knowledge from top to bottom, and it is an 
active process that creating and maintaining knowledge 
infrastructure and updating the structure and trans-
forming knowledge capital and then using knowledge 
to increase its value. Allee in 1998 summarized that 
knowledge management should include the reflection 
to knowledge, which means to reflect and reconstruct 
of the style of communication, technique and organ-
izational structure and then to acquire and communi-
cation more effectively. Frappuolo in 1998 recognized 

that knowledge management means that organizations 
enhance their ability of meeting an emergency and the 
innovative ability, and it should include the four func-
tions of externalization, internalization, intermediation 
and cognition. Externalization means to get knowledge 
from exterior and class the knowledge in some style. 
Internalization defines the transformation to knowl-
edge, that is, to filter the knowledge from exterior and 
extract the useful knowledge. Intermediation means to 
seek the best sources to meet the demand. Cognition 
applies knowledge of the three functions above to prac-
tice. Based on the views above, we summarized that 
knowledge management means a process that organi-
zations get, settle, save, transform, share and innovate 
and apply knowledge to enhance their competition and 
get more benefit. 

2 COMPLICATION ORIENTED HOSPITAL 
KMS IN COMPREHENSIVE HOSPITALS 

Many views about knowledge management are static 
[5], not evolution and lack for analyzing and mining 
the complication and uncertainty. A comprehensive 
hospital involves multifactor supply and demand 
network, which make it face more challenge than 
a general organization. Knowledge management in 
a comprehensive hospital should be complication- 
oriented and dynamic, it collects the collective 
knowledge and technique, and integrates them and 
then distributes to any nodes where can help to 
 realize the most benefit including organization or 
individuals, meanwhile sharing the knowledge and 
creating maximum value. 

Complication-oriented KMS in a comprehensive 
hospital should have some contents as follows, under 
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dynamic environment, mining available information after 
analyzing the enterprise stratagems and targets, and stor-
ing the knowledge resources, that is knowledge reposi-
tory, knowledge environment to prefect knowledge, and 
knowledge channel to convey knowledge effectively. So 
some characteristics as follows should be satisfied.

A. Dynamic characteristics
Since a comprehensive hospital involves many 

aspects and is also easily affected by the environment, 
matching its surroundings has become one of the key 
factors for its future existence and development. 
KMS should have the ability to face and answer the 
varied surroundings and can collect the knowledge 
and store it for the future.

B. Self-study
KMS in comprehensive hospitals should have the 

ability to reconstruct their structure to conform the 
surroundings, developing knowledge configuration 
of their own, which is not only the conciliation but 
also the enterprising.

C. Knowledge share
Knowledge should be shared in KMS by all the 

nodes in the same network or the neighbor nodes, 
which will help to accumulate and spread knowledge. 

3 KEY ELEMENTS TO CONSTRUCT 
COMPLICATION-ORIENTED KMS 

With the complexity and the uncertainty, constructing 
KMS in comprehensive hospitals involves a good many 

factors not limited to some special program module [6, 
7]. The contents and characteristics having been studied, 
some elements below are essential to construct KMS.

1      Many elements should be involved, such as subsid-
iary organizations, patients, related departments, 
the cooperative alliances and all the benefit- related 
organizations, including government, which 
means the constructing is from  various aspects, 
making it not only multi-side participation but 
also mutual check.

2   Affected by the operating environment, KMS 
should update the data betimes. Since the stored 
knowledge is not static, the system should develop 
and update itself constantly in time.

3   Knowledge in comprehensive hospital should be a 
knowledge group formed by different nodes in the 
network, which is a macro concept or concept net-
work consisting of several ideas. Since one of all 
the ideas show a fact, they react and complement 
each other. So the system is an open one.

4   Describing the frontiers of knowledge in the system 
is usually affected by the accepted location or by 
some special aims, and by a sub-system belongs to 
more than one group. An enterprise KMS should not 
be looked as fixed or isolated from the outside, and 
it is a knowledge evolutional process, can develop 
or contract, can be decomposed or be absorbed, also 
react with other knowledge groups which is not only 
direct but also share with other members.

5   Since there exists many kinds of flow, such as funds 
flow, technique flow, human resources flow, establish-
ment flow, product flow, service flow and culture flow, 
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Figure 1. Cloud computing based knowledge mining system.
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the relationship between the meeting nodes become 
complex, thus the information carried in the system 
should be changeable unceasing, and the process of 
transferring, inheriting and developing is nonlinear.

6   The complication-oriented KMS is historical, 
not developing with time, meanwhile the saved 
knowledge will affect the status quo.

4 CONSTRUCTING KMS

The construction is realized from two sides, knowledge 
mining system (database) and self-service  platform [8].

4.1 Knowledge mining system 

since the system has some special characteristics as 
described above, cloud computing based knowledge 
mining system is introduced [9] as Figure 1.

1      Cloud port. Cloud port means an aggregate 
that consists of the computers participating in 
cloud computing, it is a self-maintenance virtual 
resource, usually is a big server group including 
computing server, storage server, broad band 
resources and so on. Comprehensive hospitals 

can construct independently or integrate resources 
from sub-department, according to their own, 
and they also can cooperate with some hospital 
associations.

2   Client. Under the cloud computing platform, cli-
ent can involve all kinds of terminal units, such 
as common PCs, hand phones and other sharing 
facilities. Clients visit cloud computing platform 
by general browser. 

3   Data layer. The data mining system need data 
source and the data come from two sides, one is 
the data stored in sharing cloud or private cloud, 
the other is the texts, electronic sheets and other 
database files uploaded by local clients. The two 
sides of data consist the data layer under the plat-
form of cloud computing.

4   Data service layer. Since the data from data layer 
are nonstandard and noisy, only by filtering, 
transferring and processing, can they become 
the useful data according with the data mining 
algorithm.

5   Application cloud. The module is the kernel of the 
system supporting all kinds of service.

6   Algorithm cloud. In order to make the system 
have universal applicability, all the data from min-
ing algorithms are saved in the algorithm cloud. 
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Figure 2. Self-service knowledge manage platform.
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Application cloud submits the requests to algo-
rithm cloud, when clients request some knowledge 
mining, and then the request-answer system will 
select a certain algorithm to mine the data.

7   Knowledge cloud. Some related data from the 
data mining are stored in the knowledge cloud 
with other useful knowledge, and the new and old 
knowledge update each other. Knowledge cloud 
includes a series of knowledge management tools, 
that is, knowledge query, knowledge update and 
knowledge modification. 

The arrows in the framework mean the direct to 
applying resources and different modules are in dif-
ferent clouds, in which transferring data are in the 
standard format of XML.

4.2 Self-service platform 

it is also the user’s operating platform supporting 
self-service technique, which guarantees the users 
have more freedom, that is, whatever tasks they are, 
input information, classify knowledge or design inter-
face, the users can set up and finish by themselves. 
Some users can build up and maintain the knowl-
edge management system, though they do not know 
how to program on the website. The platform can be 
designed as Figure 2.

5 CONCLUSION 

Knowledge is a kind of productive element resources, 
which is the dominant to deploy the labors and the 
capitals. Only in the state of dynamic, can knowl-
edge management give enterprises vital energy. 
The process in KMS is different from information 
management, enterprises get knowledge from indi-
vidual units and move it among individuals, groups 
and corporations and then become the enterprises’ 
knowledge capitals, which is the groundwork of 

sustainable development to increase benefits. Since 
the process is in the complex system, actively and 
openly, the  system is complicated too. As the envi-
ronment that comprehensive hospitals face is more 
intricate and more changeable than other organiza-
tions, only by complication-oriented system, can 
they maintain vigor. 
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AbstrAct: the present is an era of information technology and major companies and units are beginning to 
use information management. computer digital technology, as an important means of information management 
technology, is more and more followed by people. the applications of database technology make enterprise 
business information and data storage work more convenient, which improve the efficiency of information 
management. However, with the extensive application of database technology, security become the issues peo-
ple have to pay attention and solve problems. this paper analyzes the characteristics of database technology, to 
improve the security of the database system, promote the integration of database and information management 
issues conducted in-depth discussion. 
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1 introduction 

with the development of network technology, we are 
facing an enormous amount of information every 
day, which is stored in the database by form of data 
into. only continuous improvement can effectively 
improve information management efficiency and bet-
ter adapt to the rapid development of this information 
era. database technology can store large amounts of 
data and classify and organize data to achieve effec-
tive management. with the continuous development 
of database technology, it has not only the responsi-
bility of storing data, but to help people quickly and 
effectively manage data information. However, with 
the development of network technology, numerous 
important information stored in the database is also 
facing security threats, once confidential information 
has been leaked or damaged, which will result in seri-
ous consequences.

2 tHe concept And cHArActeristics 
of dAtAbAse tecHnoLogY 

2.1 The concept of database technology 

the concept of database is introduced by the western 
countries, which is information management core and 
can effectively assist information management work 
to extract data structures and data management infor-
mation and process them in certain running program 
to achieve data accuracy and security. Large amounts 
of database aggregation to establish database can 

combine and classify, analysis and processing data-
base to improve information management efficiency, 
which is widely used in corporate transactions, 
searching for information resources, computer-aided 
and provides a convenient information and data 
resources. 

2.2 Features of database technology 

2.2.1 Organization 
data in the database has a tight structure and has a 
large association with each other, in which data is 
divided into different collections and each one con-
tains a large collection of similar data. this makes the 
data structure clear and coherently organized. 

2.2.2 Independence 
independence of the database can be divided into logi-
cal independence and physical independence. Logical 
independence means that with the logical change of 
database logic, the logic of information stored in the 
logic of the data it is also changing. physical inde-
pendence refers to the impact of the physical database 
applications on the system will not change with infor-
mation storing location and way. 

2.2.3 Sharing 
sharing is the key to improve information manage-
ment efficiency, using its share of the enterprise inter-
nal users can jointly view and even process the server 
to data, saving repeatedly time of information passing 
through the internet.
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2.2.4 Flexibility 
flexibility of the database lies in that it is not just a 
tool to store data, but also can help users quickly find 
the data they want and intelligently look for a class 
auxiliary tool of similar information. 

2.2.5 The redundancy controllability
it is unavoidable that a large amount of data there 
will be some duplication of data is stored in the 
database, and the database but they can quickly find 
out the user’s command is repeated, redundant data, 
and in accordance with the user’s wishes to remove 
it, can effectively save system space, improve query 
efficiency.

3 tHe stAtus quo of tHe AppLicAtion 
of dAtAbAse tecHnoLogY in 
informAtion mAnAgement 

3.1 Increasingly wide range of applications 

with today’s deepening society informatization and 
digitization, computer database technology is more 
and more valued. database technology has a strong 
store, analysis and processing capacity for large 
amounts of data and its importance and practical 
significance in information management gradually 
unfolded. with its powerful storage and management 
capabilities for text and images, database technology 
has been widely applied in industry, commerce, agri-
culture, science and technology, and education career. 

3.2 The growing security 

information security is an issue that people have 
been most concerned about, in order to solve this 
problem, database technology continues to be 
strengthened and upgraded. for confidential infor-
mation, database technology can encrypt through 
computer network technology and prevent data theft. 
meanwhile, database information system can also 
automatically back up and manage information data, 
and prevent information accidentally deleted. You 
can also retrieve information via the original backup. 
continuous improvement improves the security of 
information management and effectively prevent the 
loss of corporate data and improve the management 
efficiency. 

3.3 Currently used structural model 

the most commonly used database structure models 
are hierarchical model, network structure model and 
the relationship structure model. first, the hierarchical 
structure model mainly takes the form of a data infor-
mation tree. representing grade orientation relationship 

between data by tree branches makes the level of struc-
ture will arrange. second, the mesh structure model 
introduces related other data through an important 
data radial leads, which realizes the data exchange and 
sharing on the basis of expressing the data directional 
relationship. third, the main point of the relationship 
structure model is to reflect the dual focus on the rela-
tionship between the internal data structures so that 
data has great potential for secondary development. 

database structure model diversity makes database 
technology to meet the different needs of different users, 
expand the scope of application of database  technology, 
but also provides users with a variety of information 
storage and analysis and processing methods.

4 tHe deveLopment trend And 
improvement meAsure of dAtAbAse 
tecHnoLogY 

only continuous improvement and perfection can 
better meet the needs of information management 
work. with extensive use of database technology, 
make the database technology to, the need to improve 
also gradually revealed. 

4.1 To promote the integration of database and 
information management

integration allows users to maintain a database 
through information management systems, efficient 
use and regulate information. the information man-
agement system can easily and quickly extract infor-
mation in the database. Analyzing the information by 
information management systems can improve the 
information utilization. 

4.2 Speed the combination of database theory and 
practice

with the in-depth study of professional and technical 
personnel, database theory has constantly innovated 
and developed, however, most theoretical results have 
not been applied in practice. this requires that we 
strengthen the combination of theory and practice 
and guide the reformation and innovation of database 
technology. meanwhile, time is the sole criterion for 
testing truth, the theory should be in close connection 
with practice in the study course. 

4.3 To enhance data integrity

the client is the main way to ensure data integrity, 
which can detect and eliminate invalid data. in order 
to improve system efficiency and ensure system sta-
bility and system data security, you can also maintain 
data consistency.
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5 concLusion 

in summary, in the information age, using database tech-
nology for information management has been widely 
recognized, but there is still a huge innovation and 
development space of database technology. only con-
stant innovation can make database technology better 
plays an important role in accelerating its information 
storage and processing speed, protecting information 
security and improve management efficiency. only by 
constantly improving database technology can we better 
adapt to the rapid development of the information age.
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AbsTRAcT: database technology is an important means of completing information service developed in 
recent years. The technology is convenient to information timely updating when sharing public resources, 
thus it has been widely used in urban traffic information service system and more effectively improve the 
efficiency and quality of urban transport planning services, and promote the further development of urban 
transport.

KeywoRds: database technology; urban transportation; information service system; applications.

1 InTRoducTIon

database, as one of the main information core tech-
nology in the 21st century, has got good development 
in recent years. with the continuous improvement of 
urban traffic information service systems, the appli-
cation of data technology tree in city traffic infor-
mation service systems has increasingly widespread. 
From the perspective of urban traffic management 
and planning, strengthening the applications of 
database in urban traffic information systems is 
undoubtedly an important way to improve urban 
transport planning and decision-making service 
level. Therefore, we must continue to improve and 
innovate and apply more advanced database technol-
ogy to urban traffic information service system to 
improve the quality and efficiency of transportation 
services and provide a powerful driving force for the 
city’s comprehensive transportation platform and the 
development of comprehensive traffic information 
service system.

2 The cognITIon oF dATAbAse 
TechnoLogy And uRbAn TRAFFIc 
InFoRmATIon seRvIce sysTem

2.1 Connotation of database technology

database technology is an IT rapidly developing in 
recent years. The main study and management object 
is data, that is, the emerging technologies manage, 
add, integrate, resolute, output and replicate data and 

information through the rational use of computer 
technology.

In terms of the development history, data man-
agement technology has mainly gone through labor 
management stage, file systems stage and data-
base systems stage. The use of database technology 
can not only timely process relative data, but also 
strengthen the organization and storage function of 
large amounts of data in the database, thus further 
slowing the burden of running the database and can 
also achieve, effective sharing and mutual exchanges 
between information and data and ensure data secu-
rity and also can greatly facilitate the work of data 
retrieval and processing.

2.2 The connotation of urban traffic information 
service system

urban traffic information service system is built on 
the basis of urban transport integrated system and bus 
terminal field management information resources and 
an information system for facilitating the daily lives 
of urban residents and a service system in favor of 
benefiting traffic staff to manage. The system mainly 
provided walkers relative comprehensive information 
services such as road conditions,  stop station, con-
struction, emergencies, weather and environment 
through the Internet, call centers, mobile phones and 
other mobile terminals and radio traffic, road side 
radio, teletext, car terminal, warning signs and other 
display devices and give people more convenient 
travel, which also greatly enhance the management 
level and service quality in the transport sector.
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3 AnALysIs on The AppLIcATIon oF 
dATAbAse TechnoLogy In uRbAn 
TRAFFIc InFoRmATIon seRvIce sysTem

3.1 The application of database collection 
technology in urban traffic information 
service system

The primary function of the database technology is to 
collect data and information. The process of data and 
information collections mainly rely on data acqui-
sition unit. data acquisition system use a variety of 
effective means in like an external camera, micro-
phone, and scanner to collect all kinds of relevant 
data and information all kinds through the internal 
system interface input. The database can also convert 
collected electrical signals like valid data, tempera-
ture, velocity and pressure to a variety of analog or 
digital physical quantity. This needs sample collec-
tion, which means the repetitive data collection in the 
same collection points and during a particular sam-
pling period. however, this kind of data collection has 
been just a momentary value with a characteristic of 
certain time. Thus, further accurately measurement is 
needed on the basis of sample acquisition data. There 
are two main accurate measurement, sub-contact and 
non-contact detection. no matter which measurement 
is used to measure, the final measurement results 
will not have the excessive deviations phenomenon 
significantly affected by measurement state or meas-
urement environment, thus ensure that the maximum 
degree of data accuracy and objectivity.

3.2 The application of data mining technology in 
urban traffic information service system

generally speaking, database mining technology is 
implemented on the basis of data acquisition tech-
nology. carrying out data and information will dig 
out useful information added to the database through 
data collection technology and thus rationally and 
effectively using the information. The database min-
ing techniques throughout the entire process are not 
only able to directly extract useful information from 
the database, but also in large part, avoid the infor-
mation loss or accident and to some extent, reduced 
the workload of database cleanup work and greatly 
reduce the database running burden.

3.3 The application of data fusion in urban traffic 
information service system

database data fusion technology refers to the infor-
mation collected through the integration of multi-
ple sensors to strengthen the data supervision and 
management and achieve the integration and deep-
ening of the human-machine interface. data fusion 

technology will first extract and analyze sensors 
 collecting  information by stages. second, data fusion 
 technology needs to further match or compare pro-
cessed data to provide basic information for fault 
diagnosis and decision-making and also have certain 
reference value of urban transport information  service 
systems. In addition, with the continuous develop-
ment of science and constantly updated technology 
traffic information, if some outdated information sen-
sors collected cannot timely update, the information 
hysteresis phenomenon will easily happen, which 
prevents people’s thinking and accurate judgment 
and cause unnecessary waste and loss and even traf-
fic accidents. The use of data fusion technology can 
effectively avoid such situations. This is because the 
data fusion technique owns the function of automatic 
update information, thereby to real-time process 
and record the changing information. Therefore, the 
application of data fusion technology in city traffic 
information services is increasingly common.

3.4 The application of data warehouse technology 
in sharing information service platform

In fact, data integration, mining, collection 
 techniques we mentioned before are database-based 
data warehouse techniques. The source data ware-
house has the characteristics of distribution and 
heterogeneity, and therefore can be used as the main 
information source. data warehouse technology can 
physically store information such as data, views and 
so on, and process them in accordance with their 
respective needs. That is to say, data warehouse 
mainly has two  functions: one is information pro-
cessing and conversion function, i.e., the data ware-
house will process classification, summation, and 
count for different source data. The second is provid-
ing decision support or accordance function through 
data analysis, that is, observing, analyzing, and treat-
ing problems through warehouse multidimensional 
and three-dimensional data to observe, analyze and 
process problems from different angles to improve 
work efficiency.

4 concLusIon

In summary, with the continuous progress and rapid 
development of database technology, the application 
of database technology in urban traffic information 
service systems is bound to become increasingly 
important. Therefore, it is an important aspect of 
improving urban transport service quality that is stud-
ying the status quo of database technology applica-
tion in urban traffic information service system and 
make it further improved and strengthened.
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The application of multimedia technology in martial arts classroom

Xue Feng Zhao
The Central Institute for Correctional Police, HeBei, Baoding, China

AbsTrAcT: In the process of science development and technology reform, martial arts teaching has changed 
accordingly. In this paper, by teaching Taekwondo, the video and cAI course-ware courses combines with each 
other, conducts practical research on multimedia teaching methods, analyzes whether it can effectively enhance 
the quality and effectiveness of teaching by combining the multimedia technology in teaching martial arts. The 
main research methods include: interviews, questionnaires, and comparative experiments. The survey finds 
that adding multimedia technology in martial arts teaching breaks the original teaching restrictions, effectively 
increasing the quality and effectiveness of teaching.

Keywords: Taekwondo, multimedia technology, application.

1 InTroducTIon

Through the rapid development of science and tech-
nology, the modern multimedia technology has been 
applied to a variety of industries, increasing the 
convenience of industry learning. This is especially 
true for education. currently, many classrooms have 
adopted a multi-media teaching method, its method is 
very different from the traditional teaching method, 
increase students’ curriculum impressions through 
visual and auditory senses, breaking the simple 
teaching of traditional teaching model. And Physical 
education of students also needs to recognize the 
superiority of the appropriate method, this  technology 
is applied to the usual teaching, promoting the scien-
tific and effective development of teaching.

2 reseArch objecTs And meThods 
oF The APPlIcATIon oF currIculum 
mulTImedIA Technology

The martial arts class multimedia applications chose 
our school’s taekwondo as the main object of study, 
first, divide 90 students of the three classes into two 
groups for the study group and the control group. 
The research method is taken through domestic com-
puter multimedia literature investigation. The main 
content of this study is the technical subjects for our 
school’s taekwondo general course syllabus content. 
In the same content of teaching practice, conduct 
conventional teaching methods and teaching meth-
ods combining multimedia cAI for the study group 
and the control group respectively. After the practice, 
compare the results of the two methods. At the same 

time, in order to make this experiment more fair, the 
teacher’s selection of students in the study group and 
the control group is the same, the same instructor uses 
the quantitative criteria for evaluation. In order to 
achieve an objective, impartial, and true teaching effi-
ciency. The main equipment used in the experiment 
includes a laptop, two cameras. After the end of the 
experiment, the corresponding questionnaire work is 
needed, two groups of students were given a staff, use 
anonymous way to fill in the questionnaire, distribute 
90 parts and recover for 90 copies, the valid question-
naires is 100%. Finally, conduct statistical analysis 
of the relevant data through sPss 8.0 statistical soft-
ware, take this comparative analysis as the final data.

3 The TheoreTIcAl AnAlysIs 
oF currIculum mulTImedIA 
Technology APPlIcATIons

3.1 Traditional teaching mode problem

The main problem of the traditional teaching model 
has two aspects: ① teacher’s own factors, sports 
teaching is through listening and looking to perceive 
teaching essentials. This in turn requires that teachers 
need to have a good demonstration of teaching skills 
and solid technical standards, and that is restricted 
by age correspondingly. with age, the standard of the 
action is constantly reduced. If the performance can-
not be precise for some tough teaching actions, the 
students find it hard to truly appreciate the essentials. 
The mere verbal explanation process is not able to 
effectively help students build a better action mode of 
thinking. And this will not only lead to slow progress 
of teaching, as well as the possible danger because 
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of a non-standard action by teacher or student. If this 
situation exists for a long time, it is bound to affect 
the development of students. ② “teach” teaching lim-
its the personality development of students, “teach” 
subjective teaching method is more serious in tra-
ditional teaching mode, teachers in teaching tend 
to focus only on their dominant talk, while ignoring 
the objective acceptance degree of student. change 
student-centered teaching activities into a teaching 
model which teaches for teaching. such mechanized 
teaching methods in order to complete the task of 
teaching for the purpose seriously hinder the devel-
opment work of the student’s own characteristics. 
over time students will appear rigid thinking and 
stereotypes.

3.2 The advantage of the combination of 
CAI course-ware and video teaching 
curriculum mode

cAI course-ware teaching mode is through image and 
sound manner to convey fresh, vivid, specific teach-
ing content for people. Fully mobilize the enthusiasm 
of students. but there is also a corresponding dis-
advantage of cAI course-ware, that is, although the 
other outstanding action works can be seen from it, 
but it cannot have a corresponding reaction for stu-
dents’ action in teaching, there is no difference in 
contrast, makes it difficult for students to measure 
the standard degree of their movement. Feedback is 
poor, resulting in a relatively low efficiency of teach-
ing. For this problem, people have adopted appropri-
ate video teaching curriculum measures, carry out a 
detailed analysis by shooting down the technology 
action of related courses of students. compare with 
the professional cAI course-ware to find their own 
shortcomings and deficiencies, and conduct a positive 
correction. effectively improve teaching efficiency. 

The main advantages include: ① standardized stu-
dent movement; using cAI course-ware to  conduct a 
decomposition operation for teaching action, deepen 
students’ actions impression. by contrast with the 
professional course of action, find their own action 
problems and solve them in the exchange. ② create 
autonomous, harmony and relaxed learning atmos-
phere; much experience tells us that teaching for 
students cannot be carried out forcefully, it needs to 
conduct specific, scientific and systematic targeted 
teaching according to each student’s own characteris-
tic. by actively creating a harmonious atmosphere in 
the classroom, increase student’s interest in learning, 
it is the key to carry out teaching. In cAI course-ware 
figurative features, break the traditional teaching 
mode restrictions both in space and time correspond-
ingly, and actively guide students in subjective and 
active learning. Take efforts to create a happy learning 
atmosphere featuring in love learning, need to learn 
and want to learn. on the basis of a combination of 
video curriculum and cAI course strengthening the 
learning environment of students, improve their crea-
tive thinking skills.

4 The resulTs’ AnAlysIs oF 
currIculum mulTImedIA 
Technology

In the experiment, by comparing test results of tech-
nical work of two groups of students, people can 
see that the score of the study group is significantly 
higher than that of the control group; questionnaire 
analysis finds that all the students express great 
approval in the use of multimedia technology. of 
these, 98.7% of students believe that the traditional 
teaching model is less favorable than multimedia 
technology teaching.

Table 1. comparison of technical movements’ assessment scores of two groups of students.

group classes cross kick side kick Front kick After kick
downward 

kick Average score

study group 74 73 73.5 75 76 74.3
control group 65 64.5 63 64 66 64.5

Table 2. multimedia technology teaching questionnaire (%).

survey items number Percentage

Interest in learning 90 100
Knowledge comprehension ability 88 98.9
Focus 87 98.5
Acquire knowledge 89 99
Teaching satisfaction 90 100
Teaching agree degree 87 98.5
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5 conclusIon

Teaching with cAI course-ware combined with video 
curriculum technology can effectively improve the 
students’ interest in learning, make up for the defi-
ciencies of traditional teaching. Through the analysis 
of the relevant action essentials by cAI technology, 
and in good intuitive, it enables students to master 
the moves learning points faster, deepens students’ 
knowledge level efforts. Through comparison with 
their own video actions, people can understand the 
problems of their own, greatly reduce the extent of 
student misconceptions for tough action, reduce 
the risk, but also enhance the standard of teaching. 
Therefore, people need to actively use it in the cur-
rent teaching activities, adequately reflect the value 
of its secondary education. In the era of increas-
ingly rapid technological development, our teach-
ing mode should be standardized with the social 
era. some high-tech products will be applied to the 

teaching activities, through the organic combination 
with teaching content to increase the effectiveness of 
teaching.
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AbstrAct: this essay starts with the demonstration of the value of internet sports information sharing, and 
by analyzing the advantages and the growing process of music, art, cars and other professional internet shar-
ing platforms, we can gain enlightenment and as well as get comprehension to the current situation of sports 
information: sports information sharing platform far behind, the lack of professional websites, the serious frag-
mented of sports information and so on. therefore, this essay proposes the scheme of the integration of sports 
information resources sharing, which aims at offering suggestions for relevant department when building sports 
sharing platform, and providing services for more sports enthusiasts, practitioners and academics.

KEyWords: Internet; resource integration; share; sports information.

1 tHE vALuE of IntErnEt sports 
InformAtIon sHArIng

1.1 Value analysis of Internet sports information

As such national slogans as Life means constant 
movement and strong build through exercise would 
have it, sports enjoys far-reaching significance for a 
people as well as a nation. At the same time, sports 
can never afford to be ignored in life and society as it 
accounts for, with its derivatives, 7% of china’s gdp, 
a ratio high enough to speak for itself.

Human wisdom holds the key to the potential 
and value of the Internet, a tool for information 
transmission and sharing, the intrinsic attribute 
of which paves way for integration within circles 
and exchanges among industries. furthermore, 
transmission efficiency is rendered possible via 
the Internet so that information delay and dislo-
cation would no longer be problems. It is of great 
significance that we use the Internet as a platform 
to promote sports and the cooperation among its 
practitioners while boosting its cohesion. And the 
Internet acts as the only choice for the practitioners 
who are pursuing extensive exchanges of expertise 
and access to the  up-to-date information. therefore, 
sports stays  relevant only when the Internet can be 
given full play for its  development and resources 
integration and sharing.

1.2 Value of information resources sharing 
within the Internet

certain websites stand out since they attach impor-
tance to the market and social demands. success relies 
on visionary team players and their insight, passion 

and perseverance. In this regard, yin yue tai provides 
a very illustrative example. As a late bloomer, yin yue 
tai was first introduced in 2009 and then prevailed as 
the largest music sharing platform in china with its 
professionalism and devotion. Its specialized website 
overcame homogeneity and fragmentation to make 
it a platform for advertising music lovers and prac-
titioners. take mei-shu. com as another example. 
this non-profit website was introduced by students 
and teachers of fine arts in china with the purpose 
to promote communication among arts enthusiasts 
and practitioners. It further distinguishes schools 
of arts, provides functions for exchanges and shar-
ing and also associates itself with business to act as 
a  stepping-stone for early practitioners in that sales 
transactions are made possible.

1.3 Value analysis of building a platform for 
sports resource sharing

As china deepens its reform and opens wider to 
the outside world, sports has been, more than ever, 
lending impetus in the economic development. the 
2010 guidance to accelerating development of sports 
industry issued by the general office of the state 
council (no.22/2010) recognizes the important role 
of the sports industry in both social and economic 
development and also states clear the basic policies, 
major targets and key tasks for developing the sports 
industry. the twelfth five year plan witnessed the 
emergence of the sports industry with the total output 
of 400 billion rmb and more than 4 million practi-
tioners. It is imperative, against such background, that 
we put in place a superior platform for better sports 
communication and development.
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2 AnALysIs of currEnt sItuAtIon 
for sports InformAtIon

2.1 Information fragmentation intensified

baidu produces about 100 million clicks for the key 
word sports, most of which with higher rankings 
belong to major news portals, media mainly for news 
reporting and broadcast. It is evident that professional 
sports websites are in short supply, let alone those with 
brand effect. furthermore, it is common that informa-
tion available from those search engines is fragmented 
into an advertisement of sports equipment and fitness 
clubs, training cooperation, recruitment and small 
forums. overlapping and fragmentation means much 
more time, higher cost and decreased efficiency.

2.2 Incompetent information professionalism

Intellectual property rights protection can always 
be a severe problem when placed in the context of 
the Internet due to the underdeveloped legal sys-
tem. Information homogeneity is thus rampant, for 
websites tend to process certain information at the 
expense of its faithfulness. sometimes smaller web-
sites would even choose to plagiarize. such infor-
mation integration as these gives rise to chaos, lower 
value, poor authenticity and higher repetition rate for 
visitors in a sharp contrast against well developed 
markets for music, fine arts and literature. this can 
be attributed to the nature of sports resources and the 
lack of market tapping.

2.3 Less information inter-connectivity as a 
hindrance to circle culture

Information inter-connectivity breeds similarity of 
the attributes of different information resources in 
which value is to be created. In such case, visitors 
who are searching for this value are apt to be more 
dependent on the Internet information. It is widely 
acknowledged that the Internet should be developed 
to provide brand new circle culture for better commu-
nication among people. during this process, people 
with similar values have more opportunities, finding 
each other, thus communication and transmission are 
made easier. only in this way could the Internet be 
more instrumental and really bring about changes to 
our life.

currently, however, sports information resources 
scatter with a relatively low degree of  inter-connectivity, 
which means they are not presented properly and pro-
fessionally. now if we type fitness on baidu what’s 
available is all about information of advertisements 
for some fitness club. We are not surprised to find that 
useful information is hard to get this way for the indis-
tinguishable and lengthy search results.

3 ImpLIcAtIons of sports InformAtIon 
IntEgrAtIon

development and then integration of information, 
involving the following steps as information collec-
tion, processing, release, later-stage management, 
serve the purpose that the information could be ren-
dered the carrier of uses and commercial value. yet 
for the time being sportscasts account for the lion’s 
share of all sports services online. that is to say, more 
efforts should be made to satisfy popular needs such 
as fitness, outward bound training and bodybuild-
ing. And admittedly, websites with professionalism, 
learning opportunities and information sharing are 
only numbered.

sports has inherent rules to follow and can be 
acquired and shared. Its information is presented 
through pictures, videos and scripts. up till now, 
sports information online has been fragmented 
and unprofessional. It has not yet been widely uti-
lized hence trifling value. All this has been a long 
time constrained sports information sharing on the 
Internet. that is why we should create more value 
for sports information sharing to win public approval 
at home. Effective information resource sharing, 
which marks china’s modernization of sports ser-
vice and information application, is also quite nec-
essary for it better promotes sports and helps to gain 
insight of it.

4 proposALs for sports InformAtIon 
rEsourcEs IntEgrAtIon And sHArIng

4.1 Data collection for sports information 
platforms

A sports platform building cannot be separated from 
the support of professional web sites. Information 
inter-connectivity breeds similarity of the attributes 
of different information resources in which value is 
to be created. In such case, visitors who are search-
ing for this value are apt to be more dependent on 
the Internet information. It is widely acknowledged 
that the Internet should be developed to provide 
brand new circle culture for better communication 
among people. during this process, people with 
similar values have more opportunities, finding each 
other, thus communication and transmission are 
made easier. only in this way could the Internet be 
more instrumental and really bring about changes 
to our life. currently, however, sports information 
resources scatter with a relatively low degree of 
 inter-connectivity, which means they are not pre-
sented properly and professionally. to solve those 
problems, we need to accomplish better website 
categorization and redistribution through sports 
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resources reorganization so that websites become 
more efficient. under such circumstance, sports 
enthusiasts and practitioners can promptly spot what 
they need or upload what they have to correspond-
ing modules. besides, website staff should manage to 
provide information sharing and acquisition through 
collating data from the massive resources for doing 
so can avoid overlapping of information and save 
visitors a lot of time. the  following is only a sketch. 
details are needed for  specific needs.

4.2 Analysis after information collection

As resources analysts, platform providers need to 
examine, verify, process, and recommend sports 
information uploaded by others. It is their duty 
to ensure availability of the resources by recom-
mending or deleting certain information. At the 
same time, personal file system is indispensable. A 
 person verified as a sports practitioner online is then 
allowed to share his or her experience and knowl-
edge with the public. Authentication, it is believed 
matters a great deal in terms of seriousness and 
professionalism for a qualified website for sports 
opens to all. In this regard, moKo does a good 
job. It introduces sports stars using authentication 
or directly invites some of them to offer expertise. 
moKo also  categorizes the information it collects. 
billiards information can be labeled as recreational 
and basketball as competitive.

4.3 Full integration of sports information

Human wisdom holds the key to the potential and 
value of the Internet, a tool for information transmis-
sion and sharing, the intrinsic attribute of which paves 
way for integration within circles and exchanges 
among industries. furthermore, transmission effi-
ciency is rendered possible via the Internet so that 
information delay and dislocation would no longer be 
problems. resources integration helps to build infor-
mation platforms online, where information can be 
given a full play. It is based on not only the informa-
tion from others, but also that the websites need to 
collect. the core value of the Internet as a platform 
is communication among people as microblog and 
blog have best illustrated. people use them to express 
themselves and they expect answers. It is during such 
process that information transmission is enhanced. 
It will be more promising for the professional sports 
platforms considering their visitors are mostly enthu-
siasts and practitioners. there are three approaches 
towards information integration.

4.4 Construction of sharing platform for 
sports information

sports distinguishes itself from music or fine arts in 
that it comprises senses of both narrow and broad 
form which subbranches stem respectively. A quali-
fied platform needs to be interactive to inspire initi-
ative of visitors. besides, platform providers should 
be responsible for verifying and editing information 
resources rather than providing them considering 
no one can afford such workload. concrete steps for 
implementation as in chart 3.

4.5 Construction analysis

successful platforms should be sustainable. they 
need to be lucrative and benefit the society while 
attribute of the sports industry should also be taken 
into account. Website structure as in chart 4.
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4.6 Brand building

Websites of different trades are not only function-
ing as an information sharing platform. they may 
be developing as bridges. Autohome excels for its 
original comments on the auto shows it reports and 
the first-hand consulting service for the auto enthusi-
asts and consumers. It is safe to say that service and 
insight have the final say of an online platform. And a 
sports information platform is no exception. It always 

pays close attention on sports reports and comments, 
offers superior services for the public and fulfills its 
duty of information integration and sharing. It does 
this with enthusiasm and devotion.

5 concLusIon

people nowadays are deluged with information online 
as the Internet popularization makes resources more 
accessible than ever. this has brought with it a grad-
ual segmented market more professional and free 
from useless information. needless to say, Internet 
enterprises and websites tend to benefit and this in 
turn could help exploit all sports resources so that 
sports promotion and development are enhanced and 
its spirit will obtain universal value.

convenience for the public comes first when we 
are building sports resources sharing platforms. 
While industrial norms and free flow of information 
need to be guaranteed. We should remain committed 
to providing helpful and refined information, exclud-
ing overlapping information so that it can be effec-
tively employed in a wide range. the cause of sports 
information sharing entails well-informed platform 
providers to push it to a new high.
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capacity training
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ABSTRACT: Computer system capability training is an important target for the computer professional under-
graduate education, and computer system design experiment is the key method to achieve this target. This paper 
introduces the exploration in training the computer system capability of the Department of CS&T of Tsinghua 
University, which made some progress in the experimental teaching for the above target. This paper illustrates 
the exploration in various aspects, mainly the experimental teaching system and the design of the computer sys-
tem experiment. And this paper presents some key points for the computer system experiment, and gives a sam-
ple experiment embodiment of the computer system experiment for the computer system capability training.

KEYWORDS: Computer System Capacity; Experimental Teaching.

1 InTRODUCTIOn

In order to meet the needs of computer professionals 
in the new era, computer professional students are 
required to have the capabilities of the system design 
and system application. These capacities require the 
students to master basic computer system knowledge, 
understand the interaction between computer hard-
ware and software systems, which are the core require-
ments of the computer professional, and that is just 
the computer system capacity training requirements1. 
The computer system capacity includes conscious use 
of the systems view, understanding the integrity of 
computer systems, relevance, hierarchy, dynamic and 
open, and use a systematic approach to mastering the 
computer hardware and software, and understand the 
mechanism of interaction between them2. In order to 
meet the needs of computer system capacity training, 
the core courses of the computer science undergrad-
uate curriculum system should be adjusted, to make 
the correlation closer between the course content, and 
smoother in course connections. Similarly, the exper-
imental teaching in these courses should commence 
around the computer system capacity training, mak-
ing course experiments connected seamlessly, so it 
need the course experiment to undertake the content 
of the previous course experiments and at the same 
time prepare for the subsequent course experiment, 
then all these experiments will eventually form an 
integrated experimental teaching system.

2 ExpERImEnTAL TEAChIng

The current computer science curriculum system 
has many computer systems-related courses, such 
as Digital Logic Circuits, Assembly Language, 
Computer Organization, Computer Architecture, 
Compile Theory, Operating Systems, Embedded 
Systems, etc. Each of these courses has its own sepa-
rated experiment, but these experiments are not good 
and enough on helping students to build systematic 
knowledge for the computer hardware and software 
systems. For each subsystem of the computer students 
have in-depth understanding, but they have not such 
understanding of the interaction between the various 
subsystems or on how these subsystems converging.

The main reasons for this situation are the follow-
ing two aspects:

1      In the teaching, these course plans and carry out 
independently, and they emphasize the  integrity 
and systematic for their own self-knowledge 
system, thus it causes the redundancy of the 
 knowledge, and meanwhile it also leads to the poor 
convergence between the consequent courses, so 
it is difficult to form a complete  computer system 
knowledge system.

2   In the experiment, these courses focus on the study 
of their own content, so the experiment is lack of 
the convergence of the leading course experiment, 
as well as the supports for subsequent courses 
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experiment. most of the experiments are mainly 
the simple verification of the principle, which lack 
the practice for complex integrated system design.

Computer experiment teaching is an integrated 
process, which need high correlation between the 
courses. The experiments need overall planning for 
systematic level, in order to effectively develop and 
training students in computer system capabilities3. 
Therefore, it is needed to adjust the experiment 
 teaching system.

First of all, on the teaching principle, it is needed 
to implement system capability training, based on 
the idea of “focus system, emphasizing experiment, 
building capacity”.

Second, experiment teaching content need to 
be planned unified, in order to set up a complete 
knowledge system in systematic level of the stu-
dent, from the underlying hardware to the operating 
system, to form a complete experimental teaching 
system.

Furthermore, it is needed to establish a unified 
teaching experiment platform, thus each course 
experiment will be on the same implementation 
carrier, which is helpful for the coherence in these 
experiments, and also convenient to carry out the 
experiments.

Finally, the target of the experiments is that the 
students can design and implement an educational 
computer based on a certain instruction set, on 
which they can run an operating system kernel and 
implement a compiler. The computer hardware, OS 
and compiler are all implemented by the students 
themselves. Through the practice on the system 
experiment, the students will comprehend the com-
puter on systematic view and the system capability 
will be improved.

3 COmpUTER SYSTEm ExpERImEnT

3.1 Unified planning experimental teaching

The computer system experiment mainly involves 
Digital Logic Circuit, Assembly Language, Computer 
Organization, Operating System, Compiler Theory, 
these five courses. In order to meet the requirements 
of the computer system experiment, the experiments 
of these courses were analyzed and adjusted, focusing 
on the interconnections of the contents between the 
course experiments. The detail adjustment contents 
are shown in Table 1.

Above adjustment of the entire experiments is 
intended to link up the experimental teaching contents 
in each course to form a complete computer system 
experiment. This system experiment will strengthen 
the training of computer system capability.

3.2 System experiment design

The computer system experiment is a complex 
 system-level experiment. The students need to design 
and implement a complete computer system. They 
should complete several stages in each course, and 

Table 1. Adjustment and optimization in experiments.

Course name
Adjustment or optimization 
content

Digital Logic Circuit Strengthening the experiments 
of using programmable logic 
device, including the gate level to 
component level design, as well 
as the corresponding EDA tool 
using.

Assembly Language 1. Add mIpS32 instruction set 
experiments, including interrupt 
and exception handling, virtual 
memory management, etc.
2. Add the experiment of typical 
C code expressed in assembly 
level and the disassembly 
experiment.

Computer 
Organization

1. The design and implementation 
of a simple computer system, in 
which the CpU at least supports 
the subset of the mIpS instruction 
set with multi-cycle or pipeline. 
The CpU should support 
interrupts, including soft interrupt 
and hardware interrupt.
2. Add the experiment of the 
virtual memory management.

Operating System 1. The mIpS32 instruction set/
processor is the target platform of 
the operating system.
2. Strengthen the combination 
of operating system theory and 
experiment. Require to complete 
a simplified mini OS that can be 
able to work on the real hardware 
platform.
3. Emphasize that the core 
algorithms of each experiment 
can form an organic whole. The 
experiment will use its previous 
experiments code, and eventually 
form a complete small operating 
system.

Compiler Theory 1. The mIpS32 instruction set/
processor is the target platform of 
the compiler.
2. Implement a compiler that 
supports the experimental 
platform used in previous courses.
3. Add the experiment of 
optimization for the specific 
experimental system.
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at a comprehensive experiment course they will 
eventually integrate previous experiments to form a 
complete computer system. So, the relevant courses 
should adjust the experimental system and exper-
imental content, treat the experiment as the mod-
ule or base for the final comprehensive experiment. 
Assembly Language and Digital Logic Circuit are 
the experimental foundation courses, providing an 
experimental basis for other courses; the experi-
ments of Computer Organization, Operating System 
and Compiler Theory will become the parts of com-
puter systems, in which the experiment of Computer 
Organization will implement the basic hardware and 
Operating System will be the software. The following 
were introduced the experimental design of these two 
courses.

The experiments of Computer Organization will 
implement the hardware part of the system experi-
ment, with three-level experiment contents: verifi-
cation level, design level and comprehensive level 
experiment content. The final experiment is to design 
a computer hardware which can run an assembly 
program.

1     Instruction Set Lab. This is a verification exper-
iment, writing the assembler in the simulator 
in order to let the students be familiar with the 
instruction set and understand the function of the 
simulator and monitor program.

2   Component Lab. Design and implement the ALU. 
Let the students learn the basic ALU design meth-
ods and data path, and to be familiar with the hard-
ware experiment platform. The designed ALU will 
be used as an important component of the CpU in 
following experiment.

3   memory & IO Lab. Design a state machine to 
access the memory and IO on the platform. It is a 
design level experiment, which will help the stu-
dents to comprehend the memory access timing 
and learn how the data exchanged on the bus.

4   hardware System Lab. Design and implement 
a complete computer hardware system on the 
 platform, and the monitoring program can run 
upon the designed computer. A data  transfer 
 program will load the binary code of the  monitor 
program directly into the memory, and then the 
designed computer will run the monitor  program, 
which will communicate with the pC. This 
experiment is a comprehensive experiment that 
allows  students to learn how to design an under-
lying hardware of the education  computer, and 
this computer will support the OS in Operating 
System course.

Operating System is the basic software in the 
computer system, and it is tightly integrated with the 
hardware4.

1     Lab 0 (experimental operating system environ-
ments and tools). It aims to understand and become 
familiar with the tools and process in the whole 
course experiments, including kernel debugging, 
simulator, etc.

2   Lab 1 (startup process). It will implement the boot-
loader for loading and running the operating system, 
in order to understand the process of starting the 
bootloader, bootloader’s files, the boot process of the 
ucore OS, and interrupt handling mechanism.

3   Lab 2 (physical memory management) & Lab 3 
(virtual memory management). These labs will 
help the student to understand how the system 
manages the memory.

4   Lab 4 (kernel thread management) & Lab 5 (user 
process management) & Lab6 (scheduler) & Lab 7 
(synchronous mutex). These labs will help the stu-
dents understand the process of the kernel thread 
creation and execution, and understand how to 
implement the context switching.

5   Lab 8 (File System). It requires the students to 
understand the file system and its implementation 
technique.

3.3 System experiment platform

For the unified planned system experiment, we need a 
unified platform to support the experimental deploy-
ment. This platform needs to support each course 
experiment, and can support the comprehensive 
computer system experiment as well. The platform 
includes not only the actual hardware circuit board, but 
also the software tools, which contains the debugging 
tools, simulator, assembler, compiler and other tools. 
All the platforms should support a simple, standard-
ized instruction set. So we choose about 50 mIpS like 
instructions as our instruction set, and designed the cir-
cuit board, named ThInpAD (Tsinghua mini pAD)5, 
as the hardware carrier. We also developed some soft-
ware tools, including system simulator, assembler, 
compiler, terminal program and etc. And we have run 
the teaching operating system ucore on this platform. 
In addition, the corresponding compiler was devel-
oped. The program generated by this compiler can be 
run in the ucore. Thus the system experiment platform 
was established and has been used in course teaching.

1     hardware platform. The circuit board uses the 
 programmable logic device as the experiment 
 carrier. This programmable device is an FpgA, 
which is the experiment chip. Other devices like 
SRAm memory, Flash memory and other periph-
erals are all connected to the experiment chips via 
several buses. The following diagram 1 is the basic 
composition of the hardware platform.
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2   mIpS instruction simulator. This simulator can 
help students complete software simulation and 
debugging.

3   mIpS assembler. This assembler can convert 
assembly language to binary.

4   Data communication program. This program can 
load/store the data or program into the memory on 
the board.

5   monitor program. Before running the  operating 
system on the hardware, this program is a 
 relatively complex program which can be a pre-
liminary test on the hardware system implemen-
tation. It can work as a mini operating system 
to manage the platform’s resources and testing 
programs.

6   gCC compiler. As the operating system is written 
in C, the gCC compiler can compile the operat-
ing system to our instruction set. Of course, this 
gCC compiler was modified for out the platform, 
and it is only used for the operating system (ucore) 
compilation.

3.4 Computer system design course

In the curriculum, the Computer System Design was 
added as a new course, which is an experimental open 
course. After completion of previous courses, the stu-
dents will use the knowledge learned in Digital Logic 
Circuit, Assembly Language, Computer Organization, 
Operating System and Compiler Theory, etc. to 
design and implement an integrated simple computer 
system independently in this course. This course will 
improve the students’ problem-solving skills and the 
computer capacity.

4 AChIEvEmEnTS

The computer system experiment has gradually carried 
out in the undergraduate teaching of the Department 
of Computer Science & Technologies, Tsinghua 

University. The teaching experimental platform has 
been used in the course experiments, and got good 
results. Some students have completed the system 
experiment: the ucore has run on their designed CpU, 
and some applications can be compiled by their own 
compiler for running successfully on the system. After 
complete the real first computer system, the students 
have an enormous sense of achievement. Following is 
a computer system implemented in the experimental 
course, which is running a slide shown program.

Through the computer system experiment, the 
students generally reflect that they understand the 
computer system more deeply and this experiment is 
good for their comprehending the knowledge in these 
corresponding courses. All courses use the unified 
experiment platform brings more convenient for the 
student experiments. The computer system experi-
ment gave them a stage to use their knowledge and 
skills, and it helps them get more profound under-
standing of the mechanisms and principles of com-
puter system.

5 SUmmARY

Computer system capacity training is an important 
target for computer undergraduate teaching, in which 
experimentally teach plays an important role. Dept. 
CS&T Tsinghua University explored several years 
on it and established an experimental system, which 
has been deployed and got some achievement in the 
teaching process. Through this experimental system, 
the students’ computer system capability has effec-
tively improved.

Figure 1. Composition of the hardware platform.

Figure 2. Computer system implemented in the 
experiment.
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ABSTRACT: According to the study of VANET routing protocol, a novel protocol called SAC-AODV 
(self-adaptive cooperative AODV protocol) has been put forward based on AODV. In a crossroads scenario, 
we design a vehicular mobility model and simulate it by NS-2. By analyzing the simulated results, in terms 
of network performance parameters such as delay, throughput, and other parameters, the SAC-AODV is better 
than the AODV. 

KEYWORDS: VANET; crossroads; SAC-AODV; NS-2.

1 INTRODUCTION

1.1 General introduction

With the rapid development of network architect ure, 
mobile Ad-hoc network is widely favored by facto-
ries and research institutions. VANET (Vehicular 
Ad-hoc NETWork) which is a form of MANET 
(Mobile Ad-hoc NETWorks) is the potential core of 
ITS (Intelligent Transportation System). It is aimed 
at providing direct wireless communications between 
vehicles and that between vehicles and infrastructure. 

A vehicular mobility model about the crossroads 
proposed in this paper. Through collaborative com-
munication, the network nodes can make some data 
links by using multi-path routing adaptively. Based 
on AODV protocol, SAC-AODV routing protocol is 
designed to improve the performance of VANET.

1.2 VANET

In 2002, Chisalita and Shahmehri proposed the 
VANET’s architecture [3]. In support of vehicular 
networking and traffic-related communications, US 
FCC (Federal Communications Commission) allo-
cates 75 MHz spectrum Dedicated Short Range 
Communications (DSRC) [8].

On account of the huge potential of VANET, both 
institute and industry have shown great interest in 
implementation of VANET prototypes. Vehicles 
equipped with wireless communication devices can 
communicate with each other as well as the road-
side infrastructure [10]. Therefore, it is available to 
exchange information for vehicles in real time.

VANET nodes have the characteristics of large vol-
ume and fast movement, so the energy of nodes is suf-
ficient and fortunately the network topology changes 
frequently. In the urban traffic application, with the 

increasing demand for vehicular service, drivers want 
to know the road conditions, weather conditions, cur-
rent location and traffic safety in order to improve 
road traffic safety and management efficiency effec-
tively, thus improve the quality of people’s life.

1.3 AODV protocol

In 2003, the IETF (Internet Engineering Task Force) 
announced the standards of Ad-hoc network routing 
officially [6]. As a typical on-demand routing protocol, 
AODV is widely used in the scenes where the node is 
sparse and movement is fast. 

The main idea of the AODV protocol is that a node 
needs a new communication which sends a RREQ 
(route request packet) through broadcast.    Neighbor 
nodes receive RREQ and judge whether they are tar-
get nodes or not according to the destination address. 
If they are the target nodes, a RREQ will be returned 
by unicasting. If not, the neighbor nodes will find out 
whether there is another route to the destination node 
in the routing table. If the routing table contains such 
a route, when a node receives RREQ and has a route 
to the destination node, RREQ will be responded 
backgrounds, otherwise they continue to forward 
RREQ [7].

2 THE DISADVANTAGES AND 
IMpROVEMENTS OF AODV

AODV protocol combines DSDV (Destination 
Sequenced Distance Vector) and DSR (Dynamic 
Source Routing) protocol appropriately. RREQ is 
indicated by the TTL in the Ip header to avoid the 
routing loops. However, some disadvantages are also 
showed in the vehicular net-work and urban scenario.
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2.1 The disadvantages of AODV

Firstly, AODV is a feedback routing protocol, the 
routing won’t update automatically if there is no rout-
ing interruption. Secondly, AODV has only unicast-
ing capability and it depends on the established link 
excessively. It leads to a decline in the performance 
of the networks. Thirdly, In the process of discovering 
route, AODV broadcast a large number of RREQs, it 
can lead to unnecessary bandwidth consumption and 
heavy control overhead.

2.2 The improvements of AODV

SAC-AODV protocol proposed in the paper uses a 
strategy of adaptive cooperative communication. The 
cooperative communication is shown in the following 
Figure 1.

When the source node sends a message to the destina-
tion node, the message is broadcasted to the surrounding 
neighborhoods firstly and all forward to the destination 
node together. The destination node processes multiple 
signals by using the mixing information method.

Through the establishment of adaptive routing, the 
operation of SAC-AODV protocol is shown as follows.

2.2.1 Routing establishment
When the source node sends data, the RREQ will 
be broadcasted if there is no link to desired node. 
There are two fields FIRST_HOp and BROADCAST 
_COUNT which are added in RREQ to describe the 
“First Jump” and “Broadcast hops” respectively. The 
source node saves the first jump of the routing. The 
nodes which receive RREQs save different arriving 
RREQs from nodes, until they receive the returned 
RREQ. So an adaptive multi-path routing is created.

2.2.2 Routing maintenance
The routing updates according to the signal strength. 
The signal strength is defined as Mp which is calcu-
lated by the following formula [4].

MP P P
P

SD=
−

Π min

min

 (1)

Where Mp is signal strength between the source 
node and the destination node, and is the minimum 
values of received signal strength values. 

P P P P Pnmin min( , , ... )= 1 2 3  (2) 

The Mp value of source node is one. Every node 
accumulates Mp with the message transmitting infor-
mation. While reaching the destination node, the total 
value of Mp is the product of the integrated value of 
all nodes on the link.

When the signal strength is less than the threshold of 
metric Mp, the nodes give up this route proactively. This 
mechanism ensures a reliable multi-path routing. The 
choice and its routing update detail is shown in Figure 2.

2.2.3 Reassembly of frames
The routing uses the mechanism of cooperative com-
munication. There is a “start” tag added in the header 
and an “end” tag added in the tail of the frame. The 
reception side joint the tag based on mark bits. The 
mechanism can avoid disorder phenomena and ensure 
the correctness of the receiving information.

3 SCENARIO DESIGNING

In urban traffic environment, crossroads is a common 
scenario. This paper designs a crossroads with two 
vehicles mobility model, which is shown in Figure 3.

Figure 1. Caption of a schematic diagram of cooperative 
communication.

 
Figure 2. Caption of mechanism of routing update.
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In Figure.3, the space is divided into four quad-
rants by the crossroads. There is a base station (BS) 
for communication in each quadrant. The width of the 
road is 60m. The BS is 10 meters from the near edge 
of roads, so the distance between two neighbor BSs 
is 80m. The communication range of network node is 
100m just like that of vehicles and BSs.

Two vehicles move closely in the opposite side from 
the far away, and turn left at the crossroads, then move 
away. In the whole movement, firstly, two vehicles 
create a relaying connection with BS; secondly, direct 
link between two vehicles is created. Subsequently the 
contrary movement leads to an increasing distance 
between vehicles, the direct communication turns 
to the relaying communication by BS. Two vehicles 
move far away and the communication link will be 
interrupted at the end of the movement.

The scenario is very common in urban traffic 
movement. There are important theoretical and prac-
tical significance in the research.

4 pROTOCOL SIMULATIONS

4.1 Simulation environment

In this paper, the simulation software of VANET rout-
ing protocol is a free simulate tool [5]—NS-2 (Network 
Simulator Version 2). It combines the two program-
ming languages, C++ and OTCL. The C++ can pro-
cess bytes and packets efficiently, and its operation is 
appropriate algorithms in a large number of data sets. 
The OTCL is a kind of script, so it is able to change the 
parameters of network environment quickly. The net-
work environment could be simulated in a short time. 
The simulation parameters are shown in Table 1.

4.2 Analysis of simulation results

According to writing the trace file, we use a tool 
called “AWK” to analyze the result. With the velocity 
of mobile nodes increasing, the parameters such as 
packet loss, average end-to-end delay are changed. 
The average end-to-end delay is shown in Figure 4.

From the Figure.4, we can conclude that the average 
end-to-end delay is increasing with the speed of the vehi-
cle speed. The delay of AODV ranges from 17.782ms 
to 35.642ms and SAC-AODV ranges from 15.260ms 
to 21.170ms. In all situations, SAC-AODV protocol 
keeps a lower value than AODV, and this trend means 
a remarkable improvement of the network’s efficiency. 
The package loss ratio of Network is shown in Figure 5.

Figure 3. Caption of schematic crossroads scene.

Table 1. Simulation parameters.

The number of nodes 6

Scenario size 400m × 400m
Propagation Model Free space propagation 

channel
Frequency 2.4GHz
Antenna Omni Antenna
Longest Communication 
Distance

100m

MAC Protocol IEEE802.11
Routing Protocol AODV,SAC-AODV
Application layer CBR 

packets,512Kbytes
Range of Speed 10km/h-100 km/h
Simulation Time 100s

Figure 4. Caption of average end to end delay. 

Figure 5. Caption of package loss ratio.
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As can be seen from Figure 5, packet loss ratio 
increases with the growth of vehicle speed. SAC-
AODV changes more violently than the AODV. When 
the speed is less than 90km/h, the packet loss ratio 
of AODV is higher, and as the speed is more than 
90km/h, the SAC-AODV’s parameter is higher. 

However, in the urban scenario, the driver should 
obey the rules of the road. Speed of driving faster 
than 70km/h is not very common. SAC-AODV pro-
tocol still has a strong guiding significance. In the 
whole process, the majority of the packet loss rate 
is less than 10 percent. This property reflects a great 
universal application. The packet delivery ratio is 
shown in Figure 6.

The Figure 6 incarnates that the packet delivery 
ratio is declining with the speed increasing. At the 
speed of 100km/h, the AODV protocol packet deliv-
ery rate falls to about 70 percent, while the SAC-
AODV is still above 90 percent. The SAC-AODV 
shows better stability, trend of decrease is far less 
than AODV protocol.

In a word, SAC-AODV protocol not only enhances 
the efficiency of the packet transmission, but also 
minimizes the average end-to-end delay and package 
loss ratio. Compared to the AODV protocol, SAC-
AODV exhibits better performance.

5 CONCLUSION

This paper presents an improved SAC-AODV rout-
ing protocol using mechanism of multi-path and col-
laborative communication. We optimize AODV and 

simulate the two protocols in a crossroads scenario 
using NS-2. Comparing the result of simulation, the 
SAC-AODV is better than traditional AODV in the 
urban scenario. SAC-AODV increases the perfor-
mances such as delay, packet delivery ratio and other 
parameters.

It is an important issue to research an efficient 
stable routing protocol in VANET. The research will 
make a construction for the ITS [2]. As research con-
tinues, traffic distribution, application services and 
location information still need to be considered in the 
future [1] to form a useful reference for the key tech-
nologies in VANET. 
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Figure 6. Caption of packet delivery ratio.
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teaching experimental platform
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ABSTRACT: With the high development of computer network technology, the network security issues, such 
as various network attacks, are drawing more and more concern. It is highly expected that an experimental plat-
form could be built up in order to virtualize the environment where to act network attack and defense. However, 
the existing experimental platforms only tend to present the scenarios where some simple intrusions would 
be occurring. So the service efficiency of the existing platforms do not take full advantages of the hardware 
resource yet. In this paper, we introduce an innovative architecture of the experimental platform for acting net-
work attack and defense relying on the cloud computing and virtualization technologies. Then we continue to 
present the hardware implementation of the platform and analyze the concerned key technologies with stating 
the roadmap of our contribution. As the exploratory research result, the platform proposed and built up by our 
team is not only able to compose a variety of offensive and defensive scenarios occurring during the network 
attack and defense experiments, but it also allows for being accessed remotely to act the experiments, which 
improve the service efficiency of the experimental equipment.

KEYWORDS: Cloud computing, virtualization technology, network attack and defense.

1 INTRODUCTION

In general, it is difficult to act the experiments of 
network attack and defense during teaching a n d 
researching the computer security and other subjects 
due to the potential destructiveness brought in by the 
experiments. Currently these experiments are usu-
ally acted through simulating the real network envi-
ronment with plenty of hardware devices. However, 
on one hand, it is a huge investment that building up 
such an experimental platform requires. On the other 
hand, configuring the experimental environment is 
quite complicated and required a large scale network 
to be deployed with various structures corresponding 
to the different experiment. Moreover, using the real 
physical devices to act the experiments would bring 
in some risks. Therefore, it is highly expected that 
building up an experimental platform to implement 
a virtualized environment to act network attack and 
defense that bring in some risks, such as setting net-
work leak to configure the experimental environment.

Existing products of network attack and defense 
which are based on virtual simulation technology play 
a good role in promoting for information security and 
network teaching. But there are some problems: due to 
the complexity and diversity of real network environ-
ment only relying on virtualization technology or hard-
ware equipment, it is difficult to achieve for a variety 
of network topology and offensive scene simulation, 

not be carried out offensive experiment through by the 
remotely network. The experimental equipment utili-
zation rate is low. So how to make use of virtualization 
and cloud technologies, how to develop the solution 
that can be used to remote users, and how to keep the 
flexibility to configure a variety of network topology 
experimental platform are focused in this paper.

2 THE NETWORK ARCHITECTURE Of   
DEfENSIvE EXPERIMENT PLATfORM

In this paper, the design of the experimental plat-
form concerns the virtualization technology. During 
experiment courses, the students can establish their 
own virtual attack and virtual drone to carry out net-
work attack and defense experiments according to 
the experiment assignments. The platform consists of 
seven modules which are the remote access module, 
the virtual attack aircraft cloud module, the virtual 
drone cloud module, the extended device configura-
tion module, the control center module, the central 
management module, the experimental configuration 
module. The architecture is illustrated in figure 1.

1 The access control module enables users to access 
the platform and carry out experiment remotely;

2    The virtual drone cloud module can generates a 
virtual drone with different vulnerabilities;

9781138027282_Chp_1102.indd   391 17/03/15   7:48 PM



392

3    The extended device configuration module allows 
users to configure firewall, intrusion detection 
systems, security auditing systems and other 
hardware devices for a virtual attack aircraft 
cloud platform;

4    The control center module captures network traf-
fic automatically, and users can download the 
data packet information for their analysis;

5    The central management module accounts main-
tenance platform and operating system image 
library;

6    The experimental configuration module allows 
users to configure virtual machines and network 
topology.

3 THE TOPOLOgY Of NETWORK ATTACK 
AND DEfENSE EXPERIMENTAL 
TEACHINg PLATfORM

The topology structure of the network attack and 
defense is shown in figure 2, in which the involved 
hardware mainly includes vPN gateways, switches, 
firewalls, application servers, the first network and 
the second network cloud storage.

Experiment description: Application Server is 
installed in Ubuntu operating system, OpenStack, 
JDK, Apache Tomcat and MySQL, and is deployed 
with JSP/Servlet program. The Application Server 
connects to the switch, the first network and the sec-
ond network cloud storage.

The first network cloud storage connects the 
switch through the firewall, which is an optional net-
work protection device. Users can also use other net-
work devices to replace firewall or directly connect to 

the switch. In this paper, it is suggested that a firewall 
is used to configure a variety of network protection 
environments. The first network cloud storage holds 
the operating system image files with the operating 
systems and application software vulnerabilities, and 
these image files can be created out of instances and 
that is 64 windows or Linux virtual drone.

The second network cloud storage directly con-
nects to the switch, and stores the attack tools which 
have already been installed of the operating system 
image files. With these image files, it can be created 
out of instance that is 64 Windows or Linux virtual 
attack plane.

Internet users connect the virtual simulation sys-
tem through vPN gateway, LAN users through the 
switch.

4 KEY TECHNOLOgIES

In this paper, we list the key technologies as hierarchi-
cal authority and management, dynamic installation 
and configuration of the virtual machine, dynamic 
management and maintenance, attack tools and pro-
tective tools, dynamically configured network con-
nected devices and protective equipment . network 
equipment via cloud computing and virtualization 
technology. These are the research goals to achieve 
through our work.

1 Management center module allows adminis-
ter-ators to set up the virtual simulation system 
of experimental classes, the attack tools, the 
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figure 2. Caption of the hardware structure of virtual sim-
ulation experiment teaching platform on remote network 
attack and defense.
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figure 1. Caption of the overall program about remote 
network attack and defense virtual simulation experimental 
teaching platform.
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operating system image files, the protection tools 
of virtual drone cloud within a module with the 
operating system vulnerabilities and the applica-
tion of software vulnerabilities.

2    Experimental configuration module allows users 
to set up the network in which the instances of 
virtual strike and the virtual experiment drone 
instance categories are included, the module also 
allows users to configure the virtual drone attack 
instances and the instances of network topology 
set by users.

3    Strike aircraft cloud module adopting virtual-
ization and cloud technology, according to the 
experiment of configuration module setting 
categories, dynamically creates and installs the 
corresponding attack tool for Windows or Linux 
operating system virtual attack instances;

4    The monitoring center module automatically cap-
tures the network data communication packets 
between the virtual attack aircraft cloud module 
and the virtual drone cloud module. Users can 
download network packets when completing 
offensive and defensive experiment. 

5 PROCESS Of EXPERIMENTS

The acting process of network attack and defense 
experimental teaching platform in this paper is shown 
in figure 3.

When network attack and defense experimental 
platform is during initialization, the administrator 
being responsible for maintaining the account infor-
mation database including user name, password and 
experimental categories may operate. Referring to the 
account of disk space allocated in the first and second 
network cloud storage, a user will be specified who 
can operate the experimental class.

Administrators maintain the virtual drone of 
Window and Linux operating system image files 
of the first network in the cloud storage, the virtual 
attack of Windows and Linux operating system image 
files of the second network in the cloud storage, the 
attack software the virtual attack instances and the 
vulnerability database resources used on the virtual 
drone instance.

LAN users provide the correct user name and pass-
word to access the virtual simulation system; Internet 
users identify the connection established by the exper-
iment platform through the vPN. When the LAN and 
Internet users are connected to the platform, they can 
use the disk space in the first cloud storage and the 
second network cloud storage assigned by adminis-
trator in advance.

The LAN and Internet users, according to the 
experimental class, choose the corresponding vir-
tual carriers and virtual drone image file, and then 

create them in their own disk space .They will con-
figure the instances of the IP, subnet mask, default 
gateway and DNS server of virtual carriers, virtual 
drone image file and set up a network connection 
between virtual carriers instances and virtual drone 
instances. Then the users login the virtual drone 
instance which were created by themselves, uses 
software with security vulnerabilities provided by 
the first network on cloud storage to configure the 
virtual drone instance, and make it under the condi-
tion of being attacked. 

The users login to create your own instance of vir-
tual strike, use the second network attack on cloud 
storage tool to configure the virtual attack instances 
and make it have the ability to attack.

Users can install other attacks in the virtual attack 
instances tools and install on other protective tools in 
virtual drone instance by themselves according to the 
experimental need.

In order to simulate the complex real network 
environment, users can configure the firewalls 
for the virtual drone instance by which the virtual 
drone instance can be incorporated into the fire-
wall safety within the scope of protection. When 
users login the virtual carriers within the instance, 
they can use the configured virtual drone attack to 
attacks.

The monitoring center module captures network 
packets through the instances between virtual drone 

figure 3. Caption of the experiment process of virtual 
simulation experiment teaching platform on remote network 
attack and defense.
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and virtual attack, and saves operation system log 
and the log of relevant software tools of the virtual 
drone from these instances. Internet users can down-
load the network packets captured by the monitor-
ing center module for the analysis of experimental 
results at any time. When completing the experi-
ment, the users can close the virtual attack instance 
and the virtual drone instance. The monitoring center 
module described above will monitor the instances 
of virtual strike and virtual drone, if they take no 
activity long time automatically, and close them to 
release resources.

6 CONCLUSION

Referring to the problems identified and stated at 
the beginning in this paper, the authors adopt the 
building plan of cloud computing and the virtual-
ization technology to design the platform of net-
work attack and defense. In this paper, the plan 
is used with the virtual machine as the attack and 
drone in the offensive and defensive test, which 
have avoided the physical destruction of offensive 
and defensive experiments on equipments. At the 
same time, configuring firewalls and other security 
protection equipments for the drone, the router for 
the virtual machine and other network connection 
device is allowed. So, it is possible to be achieved 
that building a variety of network topology and 
defense scenarios for students to do experiments 
of information security and network attack and 
defense.
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ABSTRACT: Due to its self-organizing, self-healing, and self-recovery features, the Wireless Sensor Net-
work has been used in seismic monitoring successfully. In order to promote the performance and reliability of 
the suspect network, this paper introduces the design of the new central node adopting the modular design idea, 
which has multi access modes, dual protocol stacks, low power cost, and high processing ability. This design 
had been used in the development of the central node equipment.

KEYWORDS: Earthquake, low-power, multi modes, seismonastic.

1 INTRODUCTION

Earthquake brings serious harm to human survival 
security,  economic development and social stability 
because of its sudden and huge destructiveness [1]. In 
order to minimize the casualties, property damage 
and social impacts caused by earthquake, it’s sure to 
do many works. The Seismic Monitoring is one of the 
things that we should make an effort to do.

The Earthquake Monitoring refers to suspect the 
vibration signals, and send the obtained information 
to the monitoring center as quickly as possible. Apart 
from the good performance of seismic observation 
instruments, the appropriate distribution of monitor-
ing stations, efficient data processing system, stable, 
reliable and fast data communication between the sta-
tion and the data processing center are indispensable 
parts to realize rapid earthquake monitoring [2].

The wired network is an important way of data com-
munication, but it is limited by topography, geomor-
phology, environment and other factors, and tends to 
be destroyed in case of emergency. Compared with 
traditional wired network and other wireless net-
works, wireless sensor network has self-organizing, 
self-healing, self-recovery and other features that can 
realize  the effective connection in order to provide 
efficient data communication mode for  seismic mon-
itoring under the condition of normal and disaster sit-
uations [3]. In the wireless sensor networks the central 
node is particularly important because it is responsible 
for the collection and transmits the data to the server. 
Therefore, to design a central node which has multi-
ple communication modes, intelligent selection which 
can switch automatically according to the appropriate 
network timely and reliably is very urgent [4].

This paper is organized as follows: the second part 
interprets the design of the central node in detail, the 
third part explains the workflow and data flow of the 
central node, the last part gives a conclusion. 

2 THE COMpONENTS OF THE CENTRAL NODE

2.1 The general design

As shown in Figure 1, the central node is com-
posed of  the processor module, the mobile commu-
nication module, GpS/Beidou satellite position and 
communication  module, ZigBee module, Ipv4 / Ipv6 
network module, the power management module.

Processor
Module ZigBee Module

Mobile 
Communication

Module

IPv4/IPv6
Network Module

Beidou/GPS
Module

Power Module

USB2.0

RS-232

TCP/IP

RS-232

TTL-232

1

2

6

5

4

3

Figure 1. The general block diagram of the central node 
equipment.
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The processor module integrates the low power 
ARM processor, NOR Flash and NAND Flash stor-
age medium. 

The Mobile Communication Module supports a vari-
ety of communication modes such as CDMA20001x 
EV-DO, TD-SCDMA and WCDMA 3G.

The ZigBee Module is responsible for node to 
node communication.The mode of the network 
includes the star network, the tree network, the mesh 
network.

2.2 The detail design

The processor module uses the low-power ARM pro-
cessor, integrates NOR flash and NAND flash. For 
the earthquake wireless sensor network, the proces-
sor’s selection not only needs to consider the pro-
cessing capability, but also the power dissipation and 
the volume, so the Marvell pXA2270 is the better 
choice. The function of the NOR Flash is storing 
the embedded Linux operating system, including 
boot loader, kernel and root file system. The role of 
the NAND Flash is storing applications and disas-
ter data. It supports embedded Linux applications, 
and qualifies for accessing, collecting, storing and 
uploading large amount of disaster data. At the same 
time, it is used for integration and application of 
other modules to realize the functions of acquiring, 
storing, displaying and uploading the on-site moni-
toring data.

Mobile Communication  Module which supports  
a variety of communication modes, such as WiFi, 
CDAM20001X EV-DO, TD-SCDMA,  WCDMA 3G 
network etc.,  makes the central node to access wire-
less network and communicate with the server. The 
mobile communication module can select a specific 
single access mode according to the signal quality of 
the network. This not only saves the cost of the cen-
tral node, but also guarantees the monitoring informa-
tion stable and reliable uploads.

GpS/Beidou Satellite Communication Module is 
used for satellite communication in order to obtain 
the monitor sensor’s location and time information, 
to provide a unified time reference for the central 
node.  The time and location information obtained 
from the GpS/Beidou Satellite navigation sys-
tem, the seismic intensity transferred by ZigBee 
module compose the whole information of earth-
quake motion. In addition, the Beidou Satellite 
Communication has the short message feature 
which can complete  reliable data transmission if 
the other wireless network shut down after a serious 
earthquake occurrence.

ZigBee Module that can provide wireless ZigBee 
network data transfer functionality for the central 

node equipments, support point to point network, 
star network, tree network, mesh network, etc., can 
meet the various standards and non-standard network 
topology and guarantee reliable transmission of seis-
mic disaster information to the central node equip-
ments via ZigBee network.

Ipv4/Ipv6 network module supports wired, WiFi 
wireless network (IEEE802.11x) and other network 
transmission medium, supports Ipv4/Ipv6 dual stacks 
to make the seismic disaster monitor to access a 
wired/wireless network. Ipv4/Ipv6 network module 
realizes a redundant design of multiple transport pro-
tocols. It provides reliable data channel for uploading 
seismic disaster information.

The power Management Module as Shown in 
Figure 2 is based on the Cortex-M3 processor as 
the core. It is composed  of  a seismometer, real-
time clock, human-computer interaction interface, 
battery, the power control circuit and a serial inter-
face. Due to configuring multiple communication 
modes, the power dissipation of the central node 
is very high, so the battery may not guarantee the 
central node working continuously for a long time. 
When there is no earthquake occurrence, only the 
power Control Circuit works. It cuts down the con-
nection between the battery and the other parts of 
the central node via the power Control Circuit, the 
central node turns into a dormant state. When the 
Cortex-M3 processor receives the starting request 
from the seismometer, the real-time clock, or the 
human-computer interaction interface, the power 
control circuit will build the connection between the 
battery and the power of the other parts of the cen-
tral  node. The central  node will exit the dormant 
state, and become the monitoring state. The request 
of the seismometer and the real-time clock is auto-
matic, but the request of the human-computer inter-
action interface is manual. There are many kinds 
of start request of the power. For example, when 
an earthquake happens, the seismometer sends the 
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Figure 2. The hardware block diagram of the power supply 
module.
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start request. When the real-time clock reaches a 
certain set time, it sends the start request. When 
system settings are required, the interface sends 
the start request. After the Cortex-M3 proces-
sor receives the start request, the power Control 
Circuit provides the power service for the central 
node via the power Control Circuit. At the same 
time, it sends startup type to the processor module 
via the serial interface. The power module real-
izes the state-switch of the central node, achieves 
the purpose of the power management, and real-
izes automatic  acquisition of the seismic disaster 
information.

2.3 The workflow of the central node

Figure 3 shows the overall workflow of the cen-
tral node. The power module produces three kinds 
of startup request. They are Seismonastic startup, 
timing startup and manual startup. When the cen-
tral node initiates, the power module powers the 
whole equipment via the power control circuit. 
The processor  module starts the  operating system 
after power on, then the operating system transfers 
control commands to the applications running on 
the processor module. The application procedures 
coordinate various modules of the central node 
equipment for acquiring, processing, storing and 
uploading the disaster data. The application proce-
dures first receive startup type from the power mod-
ule (seismonastic startup, timing startup and man-
ual startup), then execute control commands based 
on the startup type, send acquisition  command to 
the seismic monitor node via ZigBee module, save 
disaster information locally and upload these data 
to the monitoring center via the mobile communi-
cation module GpS/Beidou Satellite position and 
communication module or Ipv4 / Ipv6 network 
module.

Figure 4 shows the dataflow of the central node. 
The applications running on the processor module 
initialize various modules, obtain the modules’ state 
information, and analysis the startup type of the cen-
tral node. When it is seismonastic startup, the appli-
cations will read the disaster data and judge whether 
the monitoring task is completed. If the task has 
been done, it will exit the program and shut down 
the equipment, otherwise, it will read and upload the 
disaster data continuously. When it is timing startup, 
the applications will read and upload the state of the 
sensor as well as the disaster data, and then exit the 
program and shut down the equipment. When it is 
manual startup, the applications will complete the 
manual setting of the disaster monitor’s software and 
hardware, and then exit the program and shut down 
the equipment.

As shown in Figure 5, the flow of the disaster 
uploading data is based on the site network. It 
attempts to connect with the monitoring center 
in  the  order  of wired communication, wireless 
communication, mobile communication, satellite 
communication from  the highest  priority  to  the 
lowest one. After the connection is established, 
the data transfer in a certain mode. If the data 
transmission is interrupted during the procession, 
it will switch to a low-priority communication 
mode automatically in order to ensure the link 
connection.
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Figure 3. The overall workflow diagram of the central 
node equipment.

Figure 4. The workflow diagram of the central node.
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3 CONCLUSIONS

The design of the central node has been used in the 
development of the Seismic Intensity Reporting 
System. Compared with the traditional design, this 

has many advantages which have been verified on 
the field applications, such as low power consuming, 
high processing performance, multiple communica-
tion mode, dual protocol stack, reliable and stable 
link.
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AbsTrAcT: With the development of computer music technology, the use of computer music technology in 
music is not a new thing. Logic Pro X software multi-voice music writing is the favorite of many composers and 
studied composition teachers and students because of its friendly interface and powerful auxiliary function com-
position. This paper described the method and advantages of Logic Pro X software multi-voice music writing.

KeyWords: computer music, MIdI, sequencer.

1 INTrodUcTIoN

1.1 Background

In traditional music and playing, the musical instru-
ments have occupied a pivotal position that they have 
depended on well-designed structure, rigorous pre-
cision production, division of their duties and each 
has its own merits. Musical instruments accompanied 
mankind has long years, they have created more reful-
gence in art history, it helped culture of human for the 
development, it played majestic movement with one 
after another. The writing of traditional and multi-part 
music given posterity abundant and precious experi-
ence and theory, though continuous progress and 
improvement after hundreds of years, these still have 
their indelible brilliance in different time of human 
development, different cultural background and dif-
ferent nation [2]. With the development of science and 
technology, the computer technology has become an 
indispensable tool in people’s daily lives contempo-
rarily, for example, we can use computers to create 
multi-part and wonderful music.

This paper researches based on a professional pro-
duction software (it is named Logic Pro X) as back-
ground, and we carried out a detailed description of 
it through the combine handle of writing multi-part 
music as a sample.

1.2 Software introduction

Logic Pro X is a professional software for production 
audio of Apple’s, it as a professional and fully functional 
recording studio of Mac, it has provided everything of 
creating from first note to finish end note for musicians. 
It provided the soft-musical-instrument and audio pro-
cessing plug-ins that they can make any style of music 
enough, for example, from PoP to r&b, form blues to 
HIP-PoP, form House dance to dubstep[2].

Logic Pro X also is powerful and full-function 
music application at the same time, equipping all 
tools with creation musical works of professional 
quality, it can transcribe, arrange and edit audio, add-
ing high-quality effect, make a music mix to stereo or 
surround sound, then exporting the final mix-audio 
to more format-files for publishing. The interface as 
shown Fig. 1.

1.3 Flow summarizing

Logic Pro X provide a set of workflow, as shown 
Fig. 2.

1      creation Item
At first, we save music folder and all changes through 
creating new items. We can storage media file and 
other resources to item, we can also excerpt them 
from their location currently.

2   Transcribing Fodder
We can add the music fodder through tran-
scribe performance in sound-track area. We can 

Figure 1. Major-window interface of Logic Pro X.
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transcribig music, musical instrument and other 
sound in sound-track through using Usb-keyboard 
or MIdI controller. based on the above, we can 
play the musical instruments and transcribe various 
software-instruments, transcribing MIdI segment 
and playback it on an external MIdI device, for 
example they are synthesizers and sound modules.

3   Adding Apple Loops And other Media File
There are a lot of Apple Loops on adding Logic Pro. 
Apple Loops transcribes audio beforehand and MIdI 
file, we can create scalable and repeated mode to fill 
any length of time. We can also add audio, film and 
transcribing media file beforehand to item.

4   creating scheme
cleaning records and other media can create scheme 
in the audio-path. recording, cycle and other media 
file as segment as shown in the audio-part area, we 
use it to copy, move, resize, circle and other fashion 
of editing, we can also use the edit marker to define 
and re-edit all-parts in the item.

5   editing segment
Logic Pro X provide an editor, it can use each way to 
edit for audio and MIdI segment. For the MIdI seg-
ment, we can also use “Flex Time” to edit single note 
and timing of other events accurately, and adjusting 
the pitch of note by using Flex Time”.

6   Mix-audio And Adding effects
After forming the project, we may mix-sound the 
item to balance each sound-part, and inosculate 
them to a coherent whole. In the mixer, we may 
adjust the volume and pan (balance) position, and 
controlling signal flow through using to send and 
group. Logic Pro X has a set of professional-quality 
results, it can enhance given composition of music, 
thus we can make a perfect mix-sound finally. We 
may control mix-sound, effects and other parameters 
through using automatization to change along with 
time.

7   Global changes
We can use the global-track to operate different aspect 
of the whole item, include collocate-track, sign-track, 
number-track, speed-track, change-track and beat-
mapping-track. For the item of film, we may also visit 
film-track to see video frame and synchronizing with 
the music events.

8   share Item
When the item is ready to share time, we can use one 
of the multiple standard audio file to export stereo 
files of final mix-sound, and also generates multiple 
stems files. These files adopt most and the current for-
mat of surround encoding scheme, we can burn the 
item to cd or dVd directly. The flow chart as shown 
Fig. 2.

2 NoTe INPUT Mode coMPLeTeLy

Logic Pro X provide a note input mode completely, it 
satisfies most users by their habits. 

2.1 Input notes through adopting keyboard of USB

This method is relatively simple. At first, we clicked 
time-value of the note or pause on the keypad’s key-
board of software interface when we have inputted, 
then we move the mouse to a high-sound location 
of appropriate music, and we have inputted. bring 
to bear the keyboard to input note, this method is a 
very practical and accurate, we use c, d, e, F, G, A, 
b or 1,2,3,4,5,6,7 of keyboard when inputting, the 
seven key-press delegate seven musical alphabets, the 
numeric keypad to represent notes, pause and lifting 
mark of keyboard’s right side, we copulate use left 
and right hand when inputting.

2.2 Inputting note of using MIDI-keyboard

At first, we must hold a MIdI-keyboard or electronic 
organ with MIdI-interface when we have inputted 
with using this method, after making a simple input 
and output settings, we can be carried out in real-time 
input. We must choice note-value when we inputted, 
then we played directly on the MIdI-keyboard, the 
note will be written on the Logic Pro X.

2.3 Inputting note by using a scanner

This method adopts to put the music-paper into the 
scanner, we will open the commendatory scanning 
software of Apple’s company, for example, scanning 
input by adopting Photoscore software, it scans the 
music-paper in the software to transform editable 
format. but in this way the papery music-paper for 
higher demand.

Figure 2. Flow chart of Logic Pro X.
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3 PoWerFUL roUNdING soUNd edITING 
FUNcTIoNs

Logic Pro X as painting software by itself, simultane-
ity, it also has powerful editing function of surround 
sound, as shown Fig. 3. All audio signals can locate 
mix-sound, we can locate them to anywhere location 
of surround sound, and it can insert plug-in of sur-
round sound in audio and musical instrument, send-
ing to auxiliary or output surround.

Logic Pro X include effect and musical instrument 
of much surround sound and multicenter. When we 
can create surround item, Logic Pro X will record 
multi-channels audio to multi-channel files. The 
import files of splitting multi-channels will converse 
automatically.

In addition, we can make the surround item to 
use any fodders through we mix up and down signal 
un-relatively. For example, if we will use surround 
sound in Logic Pro X, we need an audio interface of 
the output channels that they have chosen surround 
format requirements, we may adopt 5.1 surround 
sound format, it needs six output channels, its edit 
flow as follows:

At first, the sequencer can exert executants to MIdI-
keyboard what can play the note, cadence, methods, 
speed and change of voices, they are edited and stored.

second, songster also can rework and edit of editing 
for each information, they can send to sound-source 
anytime after editing the information, the sound-
source basis on timbre information of sequencer 
demanding to choice correct virtual instruments, it 
can automatic performance and play.

At last, by this technology, one person can complete 
the equivalent of a band for multi-voices what a per-
formance, command and recording, it can reach the 
aim that it creates multi-voices of using Logic Pro X.

4 AbUNdANT AssIsTANT oF MUsIc 
creATIoN

Logic Pro X not only be able to record music, perfect, 
playback, but also it holds abundant auxiliary tools 
for music creation. respectively, increase drum loop, 
add harmony, inverted image, pitch mapping, melody 
identification mark, bass identification mark, retro-
grade, shows handbell notation style and etc. These 
are very useful auxiliary tools, for instance Add 
simple Harmony, as shown Fig. 4.

If we want to add harmony to the melody, as long 
as a few simple steps.

At first, we choice this cantus. second, we choice 
Add simple Harmony in composing tools of the 
Plug-ins menu. At last, we choice the confirm-button 
of pop-up dialog box. Logic Pro X will add harmony 
part for above melody part, as shown Fig. 5.

5 AUToMATIc MIX-soUNd TecHNoLoGy

Logic Pro X has an excellent mix-sound technology 
automatically, it’s able to transcribe, edit and play-
back, Using automation to create the volume, pan, 
and other settings with time process of changes.

Figure 3. surround sound editing window of Logic Pro X.

Figure 4. sheet music sample.

Figure 5. Adding music map of harmony part.
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After adding automation of track type in the pro-
ject, each track has an automatic curve of volume and 
pan, it can set the curve of automatic plug-in, if we 
will create it, then it will occur change automatically 
with time, as shown Fig.6.

When we write the multi-part music of automatic 
mix-sound by using Logic Pro X, each note and 
the intensity of its corresponding symbol, phrase 
speed will be heard by the composer in real-time. 
Logic Pro X will add a variety of musical instruments 
according to the needs of the composer, and it will 
be added to a variety of musical instruments to load 
it’s relatively sound automatically, it can economize 
most of time and energy when the composer writes 
multi-part music. Through the function of playback, 
the composer can hear the performance effect of their 
works directly, thereby, he can perfect.

6 oUTPUT FUNcTIoN oF MUsIc-score ANd 
MUsIcAL INsTrUMeNT sUb-sPecTrA

For the completion of a multi-part musical works, 
Logic Pro X provide the output function of complete 
music-score and musical instrument sub-spectra, and 
it’s ready for bank rehearsal.

In the process of multi-part music writing, The 
providing help of multi-part musical editing by using 
Logic Pro X is very obvious, not only a conversion 
note by paper records to use computer software records 
currently, but also more far-reaching impact is that 
many multi-part works are finished by Logic Pro X 
now, for example, music creation, playing music, 
export music and burn cd. Although it was suggested 
that the software exist some shortage, but we believe 
that these problems will be solved in the near future.
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Figure 6. show track automation curve.
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ABSTRACT: In this study, a Web-based digital learning environment was developed for interior design labor 
safety education. Through situated learning with simulation of actual situations, the environment allows stu-
dents to learn more possible safety hazards and prevention measures for interior design workers.
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In this study, the ADDIE curricular develop process 
was used in the development of the environment and 
a TAM-based questionnaire survey was conducted 
to explore the behavior and willingness among stu-
dents toward the use of this environment. According 
to the questionnaire result analysis results, the aver-
age of the perceived usefulness of this environment 
(2.75) is higher than the perceived ease of use of the 
system. According to the Cronbach’s α coefficients, 
the perceived usefulness has a direct influence on the 
students’ willingness to continue using the system 
(0.984) while the perceived ease of use has an indi-
rect influence on the students’ willingness (0.616). 
Generally, the students have positive opinions of 
the environment, believing that it can help them to 
improve their learning of interior design labor safety.

1 InTRODuCTIOn

As people are now requesting better living environ-
ments, the interior decoration industry is growing 
exponentially and becoming an important part of the 
construction industry. However, due to the unique 
characteristics of the working environment and work-
ers, there have been frequent major safety accidents 
and disputes caused by interior decoration work [1].

To promote more knowledge of labor safety in 
the interior decoration, a Web-based digital learning 
environment was developed in this study for students 
to learn about labor safety for interior design workers 
anytime and anywhere. The ADDIE curricular devel-
opment process [2] was used in this study to develop 

curricular materials for this digital learning environ-
ment. Then the technology acceptance model (TAM) 
was used to develop questionnaires for the analysis of 
the behaviors, willingness and learning effects of the 
users in their use of the environment.

2 LITERATuRE REvIEW

2.1 Situated learning

Situated learning focuses on the use of incidents or 
problems in actual situations to help learners under-
stand how to use knowledge in solving problems in 
real-life situations [1]. For situated learning, visuali-
zation technology can be helpful to simulate real-life 
situations for students [3].In this study, the building 
information modeling (BIM), a visualization tech-
nology for architecture design, was used to simulate 
real-life construction situations for students, demon-
strating to them the safety notices as illustrated in the 
following Figure 1, characteristics of the materials 
and related standards [5].

2.2 Digital learning environment

The curricular design process of Analysis, Design, 
Development, Implement and Evaluation (ADDIE) 
[5] was applied in this study with the incorporation 
of the situated learning theory to develop a Web-
based digital learning environment for labor safety 
education. This environment is composed of the fol-
lowing elements: Homepage (introduction and latest 

9781138027282_Chp_1105.indd   403 18/03/15   10:14 AM



404

information); Labor Safety Information (cases and 
legal regulations); Situated Learning (tests and vid-
eos); and Discussion Area (discussions about related 
knowledge and questions).

2.3 Research framework

Furthermore, the technology acceptance model 
(TAM) was used in this study to explore how the 
students have accepted this learning environment 
from the perspectives of perceived usefulness 
and perceived ease of use of the environment in 
the eyes of the students as well as the attitude and 
behavior of the students toward the environment. 
Totally six hypotheses were proposed in this study: 
H1∶Perceived ease of use (X1) has a positive influ-
ence on perceived usefulness (X2); H2∶Perceived 
ease of use(X1) has a positive influence on perceived 
usefulness(X2)and attitude (X3); H3∶Perceived ease 
of use (X1) has a positive influence on attitude (X3); 
H4∶Attitude (X3) has a positive influence on behav-
ior(X4); H5∶Perceived ease of use (X1) has a positive 
influence on perceived usefulness (X2) and behavior 
(X4); and H6∶Perceived ease of use (X1)has a positive 
influence on behavior(X4).

The teaching experiments using the digital 
learning environment developed in this study were 
the soon-to-graduate senior students in the Civil 
Engineering Department, Architecture Department 
and Interior Design Departments of China 
university of Technology. Totally 150 question-
naires were randomly given to the students and 147 
were returned with a return rate of 98%. Among 
them, 142 were valid samples with a valid return 
rate of 94.6%. The scale in the questionnaire was 
based on the scale developed by Davis(1989) with 
some revisions. There were totally 15 items in the 
scale, covering the four dimensions of perceived 

ease of use, perceived usefulness, attitude and 
behavior.

The Cronbach’sα coefficients of the four dimen-
sions are -0.098 (perceived ease of use), 0.816 (per-
ceived usefulness), 0.847 (attitude) and 0.964 (behav-
ior). Only the Cronbach’s α coefficient of perceived 
ease of use is a negative value. According to Xi and 
Wang, there are two scenarios in which Cronbach’s α 
coefficients can be negative-when the total score var-
iance is lower than the score variance of each item, 
i.e., the item average used in the total test or sub-test; 
or when the covariance total of all the items or some 
of the items is a negative value, which indicates the 
Cronbach’s α coefficient formula is a failure [8]. The 
negative Cronbach’s α coefficient in this study belongs 
to the second scenario and can be explained as a 
result caused by inconsistent internal coefficients. It 
is probably because the learners found it difficult to 
connect to the Web-based environment developed in 
this study. However, the Cronbach’s α coefficients of 
the other dimensions are all larger than 0.7, indicat-
ing certain reliability of the questionnaire. The nega-
tive Cronbach’s α coefficient of the perceived ease of 
use dimension indicates the necessity to review and 
improve the items in this dimension and/or the learn-
ing environment.

2.4 Path analysis

According to the path analysis in Figure 1 and anal-
ysis results in Table, the total effects of H1to H6 are 
respectively 0.616, 0.984, 0.401, 0.942, 0.945, and 
0.239. Among them, the total effect of H3 (Path 
X1→X3) is only 0.401, indicating only 40% of the 
students agree that the perceived ease of use of the 
environment has a positive influence on their attitudes 
to the environment. The total effect of H6 (X1→X4) 
is only 0.239, indicating only 20% of the students 
agree that the perceived ease of use of the environ-
ment has a positive influence on their behavior of 
using the environment. These two low total effects are 
probably attributable to the room for improvement in 
the interface design of the environment.

Figure 1. Simulation of the construction site.

Figure 2. Path analysis.
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3 COnCLuSIOn

This study is intended to develop a Web-based digital 
learning environment for interior design labor safety. 
Through a TAM-based questionnaire survey, this 
study explored the acceptance among learners of this 
digital learning environment. The conclusion of this 
study is as follows:

1      The ADDIE curricular development process is 
indeed helpful for the content design of the digital 
learning environment in this study.

2   According to the TAM analysis results, it is found 
in this study that:
a. 98.4% of the students indicate the learning 

environment is helpful;
b. 98.4% of the students hope to continue their 

learning using this environment and 94.2% will 
continue to use this environment in their learn-
ing; and

c. The students are satisfied with the environment.

Based on the above-mentioned findings, it can 
be concluded that the environment developed in 
this study is helpful for the promotion of knowledge 
about interior design labor safety. However, whether 
the knowledge can be translated into effective reduc-
tion of safety hazards for interior design workers, it 
requires more long-term investigation.

It is suggested that follow-up research be con-
ducted to compare students (novices) and actual 
workers (experienced workers) in their use, percep-
tion and satisfaction of the environment developed in 

this study to provide more references for teaching at 
school and on-the-job training.
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AbstrAct: Database technology has become an information society, based on a large amount of data orga-
nization and management of the important technology and software technology; it is the basis for the network 
information management system. It not only has a complete theoretical foundation, but with the rapid develop-
ment of hardware technology and software technology, its application is becoming ever more widely used. this 
paper briefly describes the research of multimedia database technology and the existing problems in the design 
of the database management system.

KeyworDs: research on the new technology of database, multimedia database technology, MMDbMs, 
the existing problems.

1 IntroDuctIon

with the development of the computer application 
domain, the development of multimedia technology 
and network communication technology, the data-
base is the fastest growing, most widely used in com-
puter science and technology, one of the important 
branches of database technology research has made 
significant breakthroughs, he has become a computer 
information system and a computer application sys-
tem of the important technical foundation and pillar. 
Multimedia database technology is an important com-
ponent of computer technology, it can simultaneously 
access, processing, editing, storage, and display dif-
ferent media such as text, voice, video, graphics, and 
it has the characteristic such as diversity, integration 
and interaction. can only solve a lot of key technical 
problems with the media, is widely used, promote the 
development of it’s faster.

1.1 The database of new technology

All kinds of the combination of science technology 
and database technology, so that the database field 
new content, new application, new technology emerge 
in endlessly, formed a new database system: distrib-
uted database system, knowledge database system, 
fuzzy database, parallel database systems, multimedia 
database system, etc.; Database technology has been 
applied to a specific application domain, and the engi-
neering database, deductive database, temporal data-
base, statistics database, spatial database, scientific 
database, literature database, etc., they have inherited 
the traditional theory and technology of database, but 

is not in the traditional sense of the database, based 
on the existing achievements and traditional database 
technology, to develop, thus forming the new database 
system, some call it the “evolution” database system; 
based on the new application requirements and the 
development of the computer in the future, developed 
a new database system, some call it “innovation” of 
the database system. can say a new generation of 
database technology research, the development of a 
new generation of database system presented flowers. 
As showed in figure 1:

2 MultIMeDIA DAtAbAse

the database is for some special purpose organized 
collection of records and files. the traditional database 
management system in the treatment of structured 
data, text and numeric information is very successful. 
However, with the passage of time, the multimedia 
information are also proliferating in: the Internet has 
increasingly produced and store huge amounts of 
image and video, to facilitate the processing, distribu-
tion and preservation, many printing forms of paint-
ing and pictures were converted to digital form; Many 
televisions and newspaper pictures were transformed 
into digital form. People in everyday collect a large 
amount of medical images; Also constantly produce 
more of the satellite images. with the development of 
storage technology and digital technology, the trend 
will continue, to manage and use these small increase 
of multimedia information and data information, just 
create a stack them “warehouse” is useless, if does 
not carry on multimedia information organization for 
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quick retrieval, it is impossible to effectively use the 
multimedia information, how about the information 
correlation is large, complex structure, high media 
processing requirements of multimedia data for effec-
tive management and oil, become major technical 
problems in the multimedia information system. so 
you need to research and establishing a new database 
can handle unstructured data, multimedia database.

2.1  Multimedia data management system 
(MMDBMS)

Multimedia database management system (MMDbMs) 
can efficiently store and multimedia data operation, the 
multimedia data in the database are represented as text, 
images, voice, graphics and video image, the user can 
regularly update the multimedia data, so that the infor-
mation contained in the database that accurately reflect 
reality. with the development of database technology, 
some MMDbMs is capable of storing and operating 
various types of data, the user can through MMDbMs to 
browse or query of data, and can be in a very short period 
to visit many relevant data. this kind of MMDbMs for 
various applications, is very useful. such as cAI, cAD/
cAM and air traffic control and so on. Development of 
MMDbMs involves many problems. these problems, 
mainly include data representation, data manipulation, 
transaction processing, metadata management, data dis-
tribution, storage, management, service quality, ensure 

data integrity and security, user interfaces, heterogene-
ity, and real-time processing, etc.

Multimedia database is usually carried out through 
the network remote access. been identified as related 
to the query of multimedia objects must be obtained 
from the server and to the client for display. In order 
to realize high quality multimedia display, must meet 
the quality of service (Qos), and other factors in a 
series of demands. In a multimedia database man-
agement system (key performance indicators are in 
MMDbMs) efficiency. Has the following features:

1      MMDbMs must be able to represent and deal with 
all kinds of multimedia data, the focus is on irregu-
lar data such as graphics, images, voice, video, etc.

2   MMDbMs must be able to reflect and manage 
diverse characteristics of multimedia data, or data 
between a variety of media space or time.

3   MMDbMs exception must satisfy the physical 
data independence and logical data independence, 
should also meet the media data independence.

4   MMDbMs data operation functions.
5   MMDbMs network functions.
6   MMDbMs should have unrestricted function, 

provides the MDb application program interface 
API, and provide independent of peripheral inter-
face and format.

7   MDbMs should also provide transaction and ver-
sion management functions.

Figure 1. the database of new technology.
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2.2 Multimedia

1   the amount of difference between the great amount 
of data and media also is notable, which affects the 
database organization and storage methods.

2   the increasing of the media types increased the 
difficulty of data processing

3   of database query, the exact and similarity query 
will account for a considerable proportion of

4   the support of the user interface
5   the distribution of multimedia information of 

multimedia database system has brought the 
colossal impact.

6   short transaction and long transaction process-
ing: traditional transaction is generally short. Also 
should be as far as possible in a multimedia data-
base management system using short transactions.

7   Due to the multimedia sound. Figure, a variety 
of data to be processed, the quality of service 
demanded is higher and higher.

8   Multimedia data management system and take 
into consideration the issue of version control.

3 soMe ProbleMs In tHe DesIgn oF 
tHe DAtAbAse

the extension and development of database technol-
ogy for a variety of different types of database con-
struction provides a strong support, in the near future 
and in the construction of the use of the following 
technology and absorption is useful and necessary:

1      A large information system should be based on a 
distributed multimedia database system. He should 
be based on c/s structure and support remote mul-
timedia data storage, management and query.

2   the system should be a rich data resources and 
provide advanced for data resource development 
tools, such as providing aid design, statistical anal-
ysis, expert consulting, multimedia display hard-
ware and software support.

3   system development can be used for new tech-
nology and methodology as the instruction, the 
object-oriented technology, multimedia technol-
ogy should be the next generation of database and 
its information system development technology 
can be applied.

4   In the construction of the database fully uses the 
scientific methods of analysis and design. on the 
organization and management of the data from the 
specification, give full play to the modern database 
technology support for engineering.

5   choose in the development process of the devel-
opment trend of database technology with 

international standards, developed to support the 
national macro economic decision-making, sup-
port enterprise overall management and support 
Internet sharing database, real database circula-
tion, improve the utilization rate of the database.

4 conclusIon

A database for the majority of the users, there are two 
major aspects of requirements: on the one hand, they 
want to take what you need data or information; on 
the other hand, they can easily accept and use these 
data or information. before class requirement shall 
be through the engineering environment of hard-
ware and software support and database design to 
achieve high quality; after a request is for users pro-
vide a good user interface and application support to 
achieve perfection. but it is important to note that any 
database system construction, the most fundamental 
problem is the recognition of application in the field 
of basic data and organization, if can’t do it, it’s diffi-
cult to make customer satisfaction and recognition of 
the database system. As a result, the data in the data-
base system construction planning, comprehensive 
database for application in the field of inclusive data 
analysis and design, will be a top priority in the con-
struction of the system.   multimedia database tech-
nology is playing a more and more important with 
the development of computer technology, the appli-
cations will be more broad, now the development of 
communication technology have been growing by 
leaps and bounds, on the basis of it the multimedia 
database technology will change our life in the future.
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AbstrAct: With the continuous development of science and technology, modern media technology has got 
into a rapid progress, various imaging has become a matter of life force, and experimental video is an emerging 
art in recent years, providing people with a lot of strange feelings. this paper mainly analyzes the characteristics 
of experimental video art, hoping to bring some help to the relevant personnel.

KeyWords: experimental video; characteristics; uncertainty.

INtrodUctIoN

At present, in china’s art field, experimental video is 
mostly considered as a video art, mainly expresses 
an individual, including experimental films as well 
as some new media art works, etc., the paper briefly 
explains related knowledge of experimental video, 
focuses on the characteristics of experimental video.

1 eXperImeNtAl vIdeo overvIeW

the term “experiment” is commonly used in scientific 
research, such as aspects of the experimental envi
ronment, operation, etc., “experiment” in the present 
study is in the medium of positive and negative, there 
is no preset image of the experimental video forma
tion, but can be explained, in specific experimental 
works, it will not pursue a comprehensive and perfect 
type, thus the creating of experimental video has a lot 
of possibilities.

beginners Zhu Qingsheng think component of 
modern art has four important steps, these steps also 
consistent with the experimental spirit of experimen
tal art, experimental art goal is to be able to be fixed 
by art from me, but in reality the experimental imple
mentation process, experimental art more inclined to 
art precipitation behavior. In entering our country in 
the 1990s began to use the word image, the current 
experimental video art mostly refers dynamic artis
tic effect. the experimental images just appear more 
individual expression, slowed to a single screen in the 
show form, each image can be able to bring people 
jumping point of view. With the popularity of com
puters, data technology has been applied in experi
mental images, specifically in video editing and 
interactive technology.

2 eXperImeNtAl vIdeo Art feAtUres

people have understanding of a certain object, but do 
not deny that in different situations, other understand 
also exists, in the revealing process of different under
standing of something, there are many people who do 
not participate, that is to say the truth is in forever 
yin and yang cycle, the artist is more sensitive to the 
world, has been in pursuit of alternative desire, false 
digging through the same thing different was to show 
their full, rich life, experimental video people have 
this feature on, the language itself has a variety of 
possibilities, greatly enriched people’s perception of 
another world.

2.1 Difference between experimental video and 
media images

It should be noted here is that people generally think 
that means a document imaging technology such as 
the television, film formed by the mass media, of 
course, many of the experimental images is shaped 
by the tool through the media. the narrative media 
tool is one of the main features, including news, 
entertainment, and consumer and other narratives 
in the narrative. Assist these elements have to be a 
capable real reaction out, so the mass media have 
the narrative is a kind of people’s perception of the 
traditional narrative, in full accordance with the case 
of what happened to show life. social media has the 
characteristics of simulation and virtual reality, so 
the image has the characteristics of authenticity, as 
real people to share these things, these facts affect the 
closing of the arrangement by the way people think 
and behave, etc., pulling people’s sensibility, gradu
ally lose the ability to judge, I do not know what is 
reality and what is virtual. In some people, the image 
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is real, simply because image can bring them a sense 
existence, they can feel real.

the existence of experimental video art, cannot be 
said to be a critical view that say something wrong, 
but you want to experiment this expression image 
perception ability to inspire people’s minds, and more 
understanding of their own. In common image art, 
usually by way of traditional narrative, so the result
ing work seems to be derived from the text, compared 
with it, the experimental images are more uncertain, 
can not imagine what the image will appear next.

2.2 Exploratory narrative characteristics

traditional narrative text all individuals are serving 
center will eventually point to a particular meaning, a 
certain type of artist, writer, or a certain type of text, 
the works have a specific meaning, the audience itself 
is able to imagine the work space is very small. the 
experiment uses a heuristic image narrative style, 
exploratory narrative hope embodied by dismantling 
asked chant structure of local significance, the use 
of more novel or are open to other ways to express 
different meanings that may exist, and to encourage 
audiences to participate, research the significance of 
the works.

In the traditional narrative style adopted, the struc
ture and the text have significance in itself has a lot 
of the priory, that is to say, a lot of images, there is 
no end, people have been able to see the results of 
the image, there is no what novelty, or more possi
bilities. but the use of exploratory narrative way in 
the process of dismantling the structure, to break this 
view, completely prevented the generation of a priory, 
the audience can see some different meaning of the 
familiar works, bring other sensory experience.

the traditional narrative approach can bring to the 
audience an immense experience, and this feeling 
materialized, brought to life in immerse refers here to 
be the audience into the narrative, rather than technol
ogy brings sensory experience. experimental video 
uses the exploratory narrative style, it will distance 
the audience with images, can stimulate the limitless 
imagination.

2.3 Interactive features

compared with the general video art, experimental 
video has more imagination, it is possible to pro
mote audience interaction, video art in general, the 

structural characteristics of the works are all relatively 
fixed, works can bring influence and appeal, etc. are 
entirely dependent on the artists themselves, the audi
ence can play a role that is sure or denied. there are 
a lot of experimental video art works are large uncer
tainties exist, the use of open architecture and fully 
mobilize the life experience and imagination of the 
audience and so on. relations experimental video art 
works can offer a lot and are very complex, the audi
ence can express their understanding of art during the 
appreciation in imagination space, the artistic effect is 
more easily achieved.

In experimental video art works can be achieved in 
the interactive space and time, in an interactive video 
installation will provide a relatively novel space for 
the audience, the audience cannot stop the action, 
such as by beating, sound and touch other ways to 
interact with the works, as time goes on, the audience 
will improve their perception and the meaning of the 
original works while enjoying the like. experimental 
video art in the interaction can be achieved through 
Internet technology, through a perfect combination of 
procedures and image, audiences and artists together 
complete the works of art programs, to achieve the 
interaction between the audience, works and artists.

3 coNclUsIoN

this article briefly describes related knowledge of 
experimental video, focuses on the characteristics of 
the experimental images, as documented form, exper
imental video art has great uncertainty, compared 
to text, images are more able to directly restore arts 
scene, this study does not relate to the generation of 
experimental video and its effect, it still needs more 
people to make an effort to complete it.
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intravenous infusion tubing
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ABSTRACT: This study proposed an innovative design of a safety device for intravenous infusion tubing to 
address the problem of the vulnerability of intravenous infusion tubing (IV set) to being infected by nursing 
staffs. The research method adopted in this study was the inherent safety design technology. The preventive 
hazard elimination design method was employed to eliminate the possible infection caused by intravenous 
injection. Moreover, the TRIZ systematic, innovative method was applied to improve and worsen parameters by 
conflict matrix to determine the feasible inventive principles for systematic innovative design. The safety device 
for intravenous infusion tubing was realized by linking an IV set with an elastic sleeve cap. When performing 
intravenous injection, the nursing staff may hold the intravenous injection position and push slightly the sleeve 
cap by the thumb of another hand to expose IV set. The IV set thread can be securely connected to the IV cath-
eter, which can effectively avoid the infection caused by hand touching. It is an excellent auxiliary equipment 
for intravenous injection. The feature of this invention is to reduce the infection and reduce pain. The present 
invention is suitable for intravenous injection of patients in hospital and home care or even students learning 
intravenous injection technology. The proposed design has great market potentials.

KEYWORDS: Intravenous infusion tubing, TRIZ, Inherent safety.

1 InTRODuCTIOn

Intravenous infusion therapy is one of the most com-
mon invasive treatments that is performed by nurses. 
Intravenous catheter tubing failure can often delay 
treatment and affect patient safety and comfort, increas-
ing medical resources and human time cost. Steps of 
administering the IV catheter tubing are: puncture IV 
catheter into the vein and take back the need when the 
blood returns while slowly push the plastic catheter 
into the blood vessel, release the tourniquet; pressure 
from one hand on the place of injection and remove the 
intravenous infusion tubing cap by another hand; press 
the intravenous infusion tubing (IV set) to connect 
with the intravenous plastic catheter to fix the injection 
location. During the process, the operation of pushing 
the cap by a single hand can often result in the easy 
contact with sleeve joints to trigger the contamination 
crisis. Hence, the structure that can be easily contami-
nated is to be improved by designing the contamination 
free sleeve cap that can be removed by a single hand. 
Coupled with the internal and external helical struc-
ture to enhance the stability of the catheter [1,2,3,4]. 
The 2011 u. S. Disease Control Center Intravascular 

Catheter-related Infection Prevention Guidance 
emphasizes the correct placement of the intravascular 
catheter, catheter maintenance and proper infection 
control steps to avoid intravascular catheter infections 
[5]. For clinical intravenous infusion therapy, catheter 
loosing, non-fixed injection site or aseptic technique 
negligence often cause re-injection to increase the pain 
of the patients, the workload of the nursing staff and 
medical costs [6]. To enhance the patient intravenous 
injection safety, hospitals achieve their goals through 
intravenous injection technology skills training and 
proper care guidance and other methods [7]. By apply-
ing the TRIZ method, this study aims to design the 
safety device for intravenous infusion tubing. During 
the injection process, the solid connection of IV cathe-
ter and IV set can reduce the pain of the patients caused 
by the needle.

2 METHODOLOGY

The inherent safety design concept is to consider 
the process hazards in the early stage of design. The 
main purpose is to avoid hazards rather than control 
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them. In the factory of inherent safety design, even 
the operational errors and damaged equipment do 
not cause casualties, thus greatly increasing the 
plant’s security [8]. Inherent safety is the ability to 
avoid or reduce personal injury during the equip-
ment failure process. It is an important technologi-
cal means to root out the crisis factors from the very 
source and the true way for the improvement of the 
safety management effect. Common inherent safety 
technologies include Intensification, Substitution, 
Attenuation, Limitation of Effects, Simplification, 
Avoiding Knock–on Effect, Making Incorrect 
Assembly Impossible, Making Status Clear, 
Tolerance, Ease of Control, Software, Isolation and 
Interlock to achieve the goal of inherent safety in the 
manufacturing process [9–11].

The application of TRIZ in design should 
determine problems and contradictions. The con-
tradictions should be determined as the physical 
contradiction or a technical contradiction. The tech-
nical contradiction means: when the parameter is 
improved, the other parameter will become worse. 
For example, the vehicle horsepower and gas con-
sumption; physical contradiction means: the same 
parameter has the two conflicting properties such 
as being light and being heavy. For technical con-
tradiction, 39 engineering parameters and 40 inven-
tion principles are applied to solve the problem. 
For physical contradiction, extraction is applied to 
solve the problem. The technical contradiction is 
the conflict of two parameters. The two-dimensional 
matrix represented by 39×39 engineering parame-
ters displays the possible conflict: the vertical axis 
represents the parameter to be improved and the 
horizontal axis represents the parameter that will 
become worse. The matrix elements are the sug-
gested innovative rules for the condition, consisting 
of 40 invention principles [12]. This study applies 
technical contradiction in the analysis of the design 
of a safety device for intravenous infusion tubing to 
get two solutions as illustrated below.

2.1 Program 1: The problem of contamination 
caused by nursing staff slightly pushing the cap 
by thumb and its solution

For intravenous injection, the nursing staff should 
hold the blood vessel at the injection site with one 
hand and open the IV set cap by another hand to 
integrate IV set and IV catheter. During the process-
ing, hands and fingers can easily cause the contami-
nation of tubing and materials. By the simplification 
and ease of control applications of inherent safety 
technology, a sleeve cap can be controlled by a sin-
gle hand is designed. The cap material of elasticity 
and flexibility can be fixed on the injection tubing 
sleeve. The cap can be opened to the injection tubing 

sleeve by the finger to effectively eliminate the con-
tamination problem. In the TRIZ conflict matrix, the 
parameter to be improved is defined as nO.33 usa-
bility, that is, the degree of ease in the operation of 
the system or object; the parameter to be prevented 
from becoming worse is defined as nO.30 harmful 
factors acting on object from outside, that is, the 
harmful effect on the object from the external envi-
ronment. Four inventive principles can be obtained 
from the conflict matrix including (1) nO.2 extrac-
tion: Separation of the necessary object by removing 
the sleeve cap from IV set, which can be connected 
with the elastic plastic with the catheter upper end. 
The operator can remove the cap by a single hand 
to make the operation more convenient; (2) nO.25 
self-service: the object has the function of self- 
diagnosis and repair, the principle is not suitable 
for the program; (3) nO.28 mechanical interaction 
substitution: the use of sound and light systems and 
thermal system for mechanical interaction substitu-
tion, this principle does not apply to this program; 
(4) nO.39 inert environment: to replace the inert 
environment by normal environment, this principle 
does not apply to this program.

2.2 Program 2: The problem of pain caused by 
unstable connection of IV set and IV catheter 
and its solutions.

During the process of intravenous injection, if 
IV catheter and IV set are not combined stably, it 
may cause pain by the contact of the needle with 
the patient body. Hence, the inherent safety inten-
sification technology is adopted to strengthen the 
combination strength by thread connection; it can 
effectively solve the problem. In TRIZ conflict 
matrix, the parameter to improve is nO.13 stability 
of object’s composition, that is the ability to remain 
unchanged of object or system under the exter-
nal influence; the parameter to be prevented from 
becoming worse is defined as nO.31 harmful fac-
tors developed by object, namely, the hazards of the 
object. Four inventive principles can be obtained by 
using conflict matrix including (1) nO.35 parame-
ter changes: change the system physical state, this 
principle does not apply to this program; (2) nO.40 
composite materials: internal laminated corrugated 
layer can more easily withstand high strength extru-
sion. IV catheter and IV set are joined by thread 
to significantly improve the stability and decrease 
the pain of patients; (3) nO.27 cheap disposables: 
replace the cheap object by expensive object, this 
principle does not apply to this program; (4) nO.39 
(Mechanical interaction substitution): inert environ-
ment: to replace the inert environment by normal 
environment, this principle does not apply to this 
program.
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3 PRODuCT DESIGn

When performing intravenous injection, the thumb 
and index fingers have to perform the action of 
pressing the blood vessels and the rest three fingers 
have to remove the infusion tubing cap. Therefore, 
during the removal process, the hand is quite unsta-
ble and the fingers can easily slip or contact the 
injection part. Hence, it is vulnerable to infection as 
shown in Fig. 1. Therefore, by the above mentioned 
inherent safety technologies, including simplifica-
tion method and the ease of control method, this 
study designs the infusion sleeve cap of elasticity 
and flexibility to allow the nursing staff to easily 
open the infusion sleeve cap; another intensification 
method of inherent safety, by the combination of 
the internal and external threads, can improve the 
infusion tubing connection stability to reduce the 
pain of patient injection. Regarding the technology 
of TRIZ, by the use of modification parameters and 
deterioration parameters of technical contradiction, 
the possible invention principles can be deduced for 
product innovative design. Regarding the infusion 
tubing cap, this study uses the connection part to get 
connected with the sleeve cap and infusion sleeves. 
The nursing staff needs only to open the infusion 
tubing cap easily to effectively avoid chaotic sit-
uation. Hence, the infection can be considerably 
reduced and it is a safe device to IV tubing device. 
The product consists of combination end, external 
thread, cap, joint connection, sleeve, groove and 
internal thread. The overall structure, configuration 
and sectional diagrams are as shown in Figs. 2–4. 
The product structural and configuration data are 
mainly described by using Solidworks software.

4 COnCLuSIOn

The proposed invention is a safety design of intrave-
nous injection tubing connection to solve the prob-
lems of pain and infection of intravenous injection. 
Through the analysis of inherent safety technology, 
this study adopts simplification, ease of control and 
intensification technology of the 13 inherent safety 
technologies. Additionally, the TRIZ technical con-
tradiction analysis is adopted. Among engineering 
parameters, the parameters to improve include usabil-
ity and stability of object’s composition. The selected 
parameters of deterioration parameters include harm-
ful factors acting on object from outside and harm-
ful factors developed by object. The corresponding 
useful invention principle is extraction and compos-
ite materials. This study applies Solidworks in pro-
totype product design. After test and improvement, 
this study can perform the commercialized product 
design. The features of the present invention include 
(1) reduce infection: by changing the buckle and cap 
integration of conventional infusion tubing into the 
flexible and elastic cap, the cap of elastic and flexible 
materials can be closer to the infusion sleeve. Hence, 
by externally flickering open, the cap can be opened 
from the sleeve infusion to effectively avoid the infec-
tion problem; (2) reduce pain: regarding the integra-
tion of the catheter and infusion sleeves, the present 
invention changes the conventional sloped sleeve 
integration into the thread integration by locking the 
external thread of the intravenous infusion tubing (IV 
set) and the thread inside the groove of the catheter. 
Hence, during the entire infusion tubing process, the 
hand movements are considerably stable and the pres-
sure on blood vessels can be avoided. Hence, the pain 
of the patients receiving intravenous injections can be 
considerably reduced to effectively improve injection 
quality.

Figure 1. Intravenous injection may result in infection.

Figure 2. IV Set and IV catheter integration.

Figure 3. IV Set structural diagram.

Figure 4. Section of IV set and IV catheter integration.
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Design and realization of cloud computing network teaching platform
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AbstrAct: cloud computing is to take the Internet technology as the main processing capacity of informa-
tion technology to integrate. Its purpose is to realize the expansion with great scale and offer service to multiple 
external customers, which can make different application systems be able to obtain computing power, storage 
space and software service in accordance with the requirements. In the whole process of designing the teaching, 
the creation of educational environment should be paid attention to, which has a huge role in giving full play 
to the educational function of cloud computing can help learners effectively learn and use cloud computing 
resources. this paper mainly starts from the relationship of cloud computing and education and proposes a 
concrete design scheme of cloud computing network teaching platform.

KeyWorDs: cloud computing, Network teaching platform, Design.

INtroDuctIoN

cloud computing technology has made profound 
changes on people’s work, learning and life. For 
instance, office tools can assist people to reduce the 
complicated calculation in the paper and e-mail can 
send letters to the hands of people thousands of miles 
away. In the era of cloud computing, with the help 
of network technology, computers are not restricted 
by their own conditions and software bottlenecks and 
can achieve fast and efficient handling of computing 
tasks.

1 cLouD coMputINg AND eDucAtIoN

1.1 Emergence of the combination of cloud 
computing and education

the combination of cloud computing and education 
first emerged in a state of the united states, North 
carolina. graham elementary school in the state, 
the project of cloud computing was first carried out. 
the main purpose of the project was to meet the 
requirements of students and teachers’ digital teach-
ing. simon company carried out the use of virtual 
computer desktop in 600 students and teachers of the 
school. It mainly used large amounts of cloud ser-
vices to make the virtual desktop be achieved. this 
project was improved later and provided plenty of 
learning materials. Its purpose was to make students 
not limited by space and time when they were learn-
ing and be able to access to the virtual desktop any-
time and anywhere without additional computers for 
learning. the combination of cloud computing and 

education in china first emerged in the cloud comput-
ing academic cooperation plan carried out by google 
and chinese Mainland. this project was about the 
academic cooperation which promoted the popu-
larity and development of cloud services in china. 
the first appeared website, social Learning Lab, 
was the famous instance of the mediation. It mainly 
used free tool services, such as a google group, in 
google code. the focus of the entire cloud services 
was the use degree of the connection of teachers and 
resources in the education technology. A specialized 
research community was formed to drive the further 
development of related practice of project remainder 
education workers in the community.

1.2 Education auxiliary advantage of cloud 
computing

the largest characteristics of cloud computing were 
its cheapness and convenience. An increasing number 
of schools and personal information will be attracted 
on cloud. It can speed up the development strategy in 
the information technology application in education. 
At this time, forward-looking vision is required to set 
about the exploration of the era of cloud computing 
in advance. studying the cloud application in the pro-
cess of education informationization can make the 
network center be changed into the education tech-
nology center. one of the main application of cloud 
computing is in the field of teaching. Its advantage 
is very apparent. It can reduce the cost of the hard-
ware and software construction in school education 
resources construction. teaching activities can be 
conducted without being restricted by time and space 
and the data safety of school teachers and students 
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can be guaranteed. construction personnel in vari-
ous education institutions and information resources 
also can use the strong cooperative working ability of 
cloud computing and realize the joint establishment 
of information resources.

2 DesIgN oF NetWorK teAchINg 
pLAtForM bAseD oN cLouD 
coMputINg

2.1 System model

In the network platform of cloud computing, develop-
ment tools and software are adopted to carry out the 
cloud computing system and development of software 
is mainly php, Net, etc. the software of Asp.Net is 
mainly used in this paper. the application of cloud 
computing is cloud computing is carried out on the 
cloud platform in the operating system and the cloud 
computing service platform is the main architecture 
of cloud computing system. there are usually three 
kinds of forms: software as a service, platform as a 
service and Infrastructure as a service. the pyramid 
architecture of cloud computing is formed from top to 
bottom and the one at the top is software as a service.

2.2 System implementation

2.2.1 Management of cloud computing data
the data system in the cloud computing is very huge. 
In the process of carrying out analysis and processing, 
efficient service should be implemented and efficient 
technological operation in data management needs 
to be surely realized. Meanwhile, fixed-point data 
should be quickly found out. the advantages of cloud 
computing are that data can be read quickly and then 
analyzed and the data update frequency is less than 
the frequency of data read operation. For instance, in 
data management, the most typical example of china 
is the big table data management project in google 
company [1].

2.2.2 Data storage
In the data storage and utilization, the main way of 
cloud computing is distributed storage and redundant 
storage is used to ensure effectiveness on the basis 
of reliability, which can provide an efficient, reliable, 
economic and safe data storage run. on the network 
teaching platform, cloud computing can satisfy the 
situation with large quantity of customers. When the 
cloud computing system needs to serve and meet 
the requirements of many users, in the implementa-
tion process of cloud computing storage technology, 
larger throughput capacity and higher transmission 
rate technique should be realized.

2.2.3 Streaming media video display technology
According to the network teaching platform design 
of cloud computing, its network teaching platform 
design of cloud computing is to make real-time or 
non real-time services on the network teaching vid-
eos that users give, carry out network multimedia 
video display technology and streaming media tech-
nology support and realize the format transmission 
to change multimedia files into multiple shrunken 
data packets.

2.2.4 Information confidentiality and security
on the network teaching platform of cloud comput-
ing, the key of confidentiality and security is to use 
the connection relationship of local data and network 
to conduct exchanges with external data. the most 
important one is problem solving. some non-techni-
cal factors are mainly used to overcome, such as con-
cepts, systems and so on. technology is not the only 
factor. At this time, cloud security in cloud computing 
should be considered.

2.2.5 Charging problems
the service objects of network teaching system are 
students and others. charging is made based on the 
use of rental resources provided by the services. on 
the basis of service consumption, the cost is cal-
culated [2]. users only need to pay for the cloud 
resources they use and the cost is produced when con-
sumption is going on. charging technology should be 
a particular technology to carry out the calculation.

2.3 Construction of cloud services

the use of cloud service specific structures and lan-
guage designed by developers can make students 
learn systematic modules in loose models, make 
modules achieve better interactions, make the stand-
ard unified in the development of cloud computing, 
realize the encapsulation of cloud services and fastest 
release in the operation of cloud computing. thus, 
users can study more conveniently in web browsers 
and outstanding teaching resources can be shared 
through the network platform of cloud computing [3].

3 coNcLusIoN

the use of cloud computing platform can make teach-
ers design, teaching activities more convenient and 
quickly create a personalized teaching environment. 
on the other hand, it also can help students realize the 
autonomous learning without the restrictions of time 
and space. the cloud computing platform can provide 
a strong support and become a convenient learning 
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tool for students whose learning abilities have been 
improved rapidly. Network education platform of 
cloud computing is worth of widespread promotion 
and use.
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and analysis”
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AbsTrACT: As an online teaching platform, the teaching website can facilitate the communication  between 
teachers and students and improve the teaching quality and efficiency. This project developed an “Algorithm 
 Design and Analysis” Course Website. Through the practical demand analysis, the subject adopts Dream weaver 
8, AsP and Access 2003 database management system as tools to develop the teaching website. The website 
serves three different users: teachers, students and administrators. They are following the users’ needs of simple 
operation, beautiful and vivid interface and practical request. This website implements the teaching resource 
management, operations management; data download and upload, teaching evaluation, course forums, online 
surveys and other functions. The website provided a good platform for the interaction between teachers and 
students. It not only enhanced the students’ learning motivation for this course greatly, but also improved the 
teaching efficiency largely.

KeyWorDs: Teaching website, Web-based courseware, Interactive teaching, AsP technology.

InTroDuCTIon

With the development of the Internet and the wide-
spread dissemination of network information, mod-
ern education has broken through the traditional 
education model, and the combination of network, 
network courseware is one form of the combination. 
In network teaching environment, can provide a large 
number of topics for learners learning resources and 
collaborative learning communication tool, can make 
teachers and students widely participation, interactive 
online, cultivate students’ autonomous learning abil-
ity, innovation ability and practice ability.

1 sITe TeChnICAl AnAlysIs

Dream weaver is most users in the field of web design 
and production, the most widely used, the most 
powerful software, it sets the web page design, site 
development and site management functions in one, 
with the characteristics of visualization, support for 
multiple platforms and across browsers, is currently 
the website design, development, production of the 
tool of choice. It has a flexible way of writing, visual 
editing interface, dynamic cross browser validation, 
powerful Web site management functions, etc. Also 
use the Microsoft Active server Pages, Access, black 
wind AsP server.

 The hardware configuration:
CPu: P41.8 Ghz. Memory: 256 Mb or more.
The software configuration:
operating system: Windows XP Professional; 

Database: Access 2003; The Web server: black wind 
server; browser: Ie7.0 or above versions.

2 DATAbAse DesIGn

2.1 The concept of database structure design

The site uses the Access database, altogether creates 
the table 5, respectively is: The member information 
table, the administrator information table, message 
information table, the statistics of the votes, bulletin 
information table.

2.2 Database logical structure designs

now need to convert the above database concept 
structure model to access the database system sup-
ported by the actual data model, database logic 
structure.

The user information table and message informa-
tion table logical structure is as follows:

1      Member information table users: including user-
name, password, data table structure as shown in 
figure 1:

9781138027282_Chp_1110.indd   421 18/03/15   9:42 AM



422

2   The Administrator information table t_admin: 
including user name and password.

3   Message information table messages: includes 
message, message content information, data table 
structure as shown in figure 2:

4   Announcement table: including announcement 
contents, and notices the time information.

3 WebsITe IMPleMenTATIon

3.1 The database connection

This web site using IIs embedded in the AsP file 
ADoDb, using the connection string to set the Access 
database connection, the general format is as follows:

<%
set conn = server.Createobject(“ADoDb.
Connection”)
conn.open”DrIVer={Microsoft Access Driver 
(*.mdb)};
&DbQ=” server.MapPath(“data\db.mdb”)
%>

3.2 Homepage

Website homepage you can see the website mainly 
has the following functions: teaching resources, 
courses, teachers, teaching evaluation, operation 
management, course bbs, online survey, data 

download. ordinary users can browse the first four 
content casually, after four content need to log in 
first before browsing, login successfully to enter the 
corresponding page.

3.3 Teaching content module

Teaching content includes a series of web pages, 
including the experiment outline web page, the web 
page of teaching outline, teaching plan, related video 
lesson plans to teach web pages, web pages, web 
page, the resources such as course experiment, these 
includes the course information page.

3.4 The user login module

The site’s data download, job management, bbs com-
munication modules such as the permissions, only 
members of this site is to be able to login, the login 
successfully rear can enter the corresponding page. 
The specific interface design as shown in figure 3, the 
input user name liulixia, password is 123456.

Click “login” button, enter the member center 
page, here, the user can enjoy only members can 
enjoy privileges.

3.5 BBS message modules

bbs message module is used to implement the 
function of the complete message and delivered a 

Figure 1. The user information table.

Figure 2. The message information table.
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message, can leave a message on another page view 
bbs content after published.

The following is a bbs message module handler < 
message. Asp > Code, this code can realize the func-
tion of the published message:

<form ACTIon=”<%=MM_editAction%>” 
MeThoD=”PosT” name=”form1”>
<table align=”center”>
<tr valign=”baseline”>
<td width=”70” height=”40” align=”right” nowrap> 
A message people: </td>
<td width=”367”><input type=”text” name=”t_
name” value=”” size=”28”> </td>
</tr>
<tr>
<td height=”66” align=”right” valign=”top” nowrap> 
Message content: </td>
<td valign=”baseline”><textarea name=”t_message” 
cols=”30”></textarea></td>
</tr>
<tr valign=”baseline”>
<td height=”90” align=”right” nowrap>&nbsp;</td>
<td><input type=”submit” value=” published “> </td>
</tr>
</table>
<input type=”hidden” name=”MM_insert” 
value=”form1”>
</form>

3.6 Uploads and downloads module

In the center of the member page, click the download 
data, can enter the data download page, here, you 
can download the related information. Click upload 
homework, can enter the upload page.

3.7 Background management modules

Click the “back office” at the bottom of the page, can 
enter the back office login page, input the correct user 

name and password, you can manage the background. 
background management module is divided into the 
message management, member management, bulletin 
management, comments, a member and announce-
ments, respectively, for management functions such 
as add, modify and delete. In the announcement man-
agement page, the administrator may notice on the 
home page is updated, the user management page, 
the administrator can manage the user, as shown in 
figure 4.

4 The sysTeM TesT

1      Test method: from the perspective of the types of 
software testing, software testing can be divided 
into two kinds: black box testing and white box 
testing.

2   Test content: Content is divided into three types: 
unit test, integration test, function test.

3   Functional tests: mainly to verify this website each 
function, according to the functional test cases, 
item by item, test, checks whether the site is to 
achieve the function of the user’s request.

4   Test results: the entire site in the process of test, 
basically achieved the expected design functions.

5 ConClusIon

based on AsP technology and network database tech-
nology exploration and research, algorithm design 
and analysis course website has been completed, the 
functions of basic meet user requirements. however, 
the entire design also shortcomings, such as in site 
planning, site management and web page updates and 
there are many shortcomings. These are all need to 
improve. The site there is quite a distance away from 
practical use, also need to constantly supplement and 
perfect father.

Figure 3. The login page.

Figure 4. user management interface.
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ABSTRACT: How will the use of psychological tactics through the media stir up our athletes in the game? 
And how will the use of psychological tactics through the media interfere with the opponents in the game? 
These are key steps to help the athletes win the game. The one who can grasp before the complex competition 
process such a pre-match psychological warfare, will be able to win the game. In this paper, we research the 
existing problems of psychological warfare’s influence on volleyball athletes’ performance and the media influ-
ence on athletes, coaches psychological.

KEYWORDS: psychology; media; volleyball, competition results.

1 InTRODuCTIOn

In the modern society, the development level of the 
competitive sports has become a symbol of the mate-
rial civilization and spiritual civilization development 
in the national and regional base. How to analyze 
the factors affecting the performance of athletes has 
become an important work of the development of 
competitive sports.

Related studies have found that the athletes’ 
mental state often plays a decisive role in the suc-
cess or failure of the game. However, there are 
many factors that can affect the athletes’ mental 
state. In recent years, the modern media communi-
cation can not only bring convenience to the audi-
ence who watches the game, but at the same time, it 
can also bring new test to the athletes’ psychologi-
cal quality. [1]

2 THE EXISTIng PROBlEmS Of 
PSYCHOlOgICAl WARfARE’S 
InfluEnCE On vOllEYBAll ATHlETES’ 
PERfORmAnCE RESEARCH

2.1 The present condition of volleyball sports in 
the world

At present, volleyball has been vigorously around 
the world. And no matter it is six men system 
 volleyball or beach volleyball, it has shown their 
 vitality. In fact, volleyball has become one of the 
world’s highest levels of public participation in 
sports.

2.2 The problem of volleyball athletes’ 
performance in China

volleyball was introduced into China in 1905. After 
decades of development, in the 1980s, the Chinese 
volleyball development reached its peak period. 
During the period from 1981 to 1986, the Chinese 
women’s volleyball team won the world champion, 
and thereafter maintained this honor for five consec-
utive years, creating first five winning in the Chinese 
women’s volleyball history. The year of 2010 is a 
painful experience for the Chinese women’s volley-
ball team. At the world championships, the team made 
it difficult for people to accept the second rare bad 
record, the 10th, in its history. The live coverage of 
the various media reports, especially after reporting 
some negative coverage, the athlete’s performances 
were gradually influenced. This was an important fac-
tor that cannot be ignored. Athletes depressed mood 
were caused by these reports which exacerbated the 
fade of the athletes energy and the deterioration of 
anger, confusion, fatigue and tension, and eventually 
led to disorders the play of the game.[2–3]

2.3 The problem of psychological warfare’s 
influence on volleyball athletes’ performance 
research

Besides, as we all know, volleyball is a ball sport which 
is featured changeable and fast. And it is also not easy 
to control. moreover, volleyball athletes’ performance 
is often influenced by a group of factors, such as his 
own’ practice, outside stress, competition skills and so 
on. So it is quite difficult to do the research.
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3 THE mEDIA InfluEnCE ATHlETES, 
COACHES PSYCHOlOgICAl

3.1 Collect and report the media on various game 
intelligences

media reports can be said to be included in the phys-
ical aspects, but the key still depends on the event, 
reports of the athletes, these reports on the athlete’s 
psychology will produce certain effects.

International or domestic events are the focus of 
attention of the majority of sports fans, and are also 
the focus of various media attention. Often from the 
start of the game to the end, we will see the media in 
the long tired calf. We should spare no effort to carry 
out all aspects of the coverage of the event through 
a variety of ways. The more important events, more 
sports loved by the public, for moving the level are 
high, the frequency and the degree of media atten-
tion is also higher. In particular, to participate in var-
ious major races in the athletes before, such as the 
football World Cup, the most important international 
events, each country in order to his national team to 
beat the opponent in the game, will be cheering on 
their team, but also will pass on the opponent’s intel-
ligence collection, to quote is not conducive to the 
opponent’s game information, thereby the game of 
mental interfering with each other, make the athletes 
bear too much pressure.

3.2 The media influxes the athletes

Because now the media highly developed, many sports 
events can spread around the world in a very short 
period, which athletes achieved excellent game scores, 
or which athletes due to adverse side was exposed and 
pushed to the inside the teeth of the storm. The athletes 

of the report is an important content of the media, it 
is often with the athlete’s fame together, the highest 
level athletes, winning high voice, the more will get 
media attention l. People in life, learning, work to 
understand the things around change, master all kinds 
of information, especially more attention to things and 
information related to their own interests as. So natu-
rally, the athletes take part in the competition will be 
very concerned about media for their comments and 
views, these comments and views on the psychology 
of athletes also can cause certain effects.[3–6]

4 THE STRATEgY Of PSYCHOlOgICAl 
WARfARE’S InfluEnCE On vOllEYBAll 
ATHlETES’ PERfORmAnCE RESEARCH

The tight integration between media and sports is just 
because sports have a more widespread audience. 
In other words, sports are one creator of journal-
ism. Sports attract a large audience with its splen-
did competition, which is a social phenomenon that 
also attracts numerous media reports and attention. 
meanwhile, modern sports have an increasingly 
fierce competition. The sports competition perfor-
mance depends on three main factors. They are the 
athletes’ physical quality, sports tactics and psycho-
logical quality, and the three forms a stable dynamic 
system, where they connect, influence and interact 
with each other. It can be shown clearly in figure 2.

4.1 The mechanism of physical quality

Physical quality is the foundation. most professional 
athletes have particularly well-developed physiques 
obtained by extensive physical training and strict 
exercise accompanied by a strict dietary regimen.

figure 1. The existing problems of psychological warfare’s influence.
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4.2 The mechanism of sports technology

Sports tactics provide condition. Competitive vol-
leyball teams should master six basic skills: serve, 
pass, set, attack, block and dig. Each of these skills 
comprises a number of specific techniques that have 
been introduced over the years and are now consid-
ered standard practice in high-level  volleyball. And 
volleyball is essentially a game of transition from one 
of the above skills to the next, with choreographed 
team movement between plays on the ball. These 
team movements are determined by the teams chosen 
serve receive system, offensive  system,  coverage sys-
tem, and defensive system.

4.3 The mechanism of psychological quality

Psychological quality is the inner motive power that 
makes physical quality and sports technology function 
better. When the media report on athletes, it can affect 
the psychological quality of athletes. Then influences 
their mood in the competition, and at last, it can impact 
the whole competition result. So from a certain point 
and degree, the psychological quality of the athletes 
can decide the success of the whole competition. So, 
psychological quality becomes the key to athletes that 
whether they can win the competition or not.

5 COnCluSIOnS

Therefore, in the modern society, the development 
level of the competitive sports has become a symbol 
of the material civilization and spiritual civilization 

development in the national and regional base. The 
publicity in the media has more and more influence 
on athlete’s psychological quality. These are key steps 
to help the athletes win the game. The one who can 
grasp before the complex competition process such a 
pre-match psychological warfare, he/she will be able 
to win the game. It becomes an unavoidable external 
environment. The effect is so important that it can’t 
be ignored.
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The application of computer image processing technology in arts creation

Chang Sheng Liu
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AbSTrACT: With the economic development, information technology advancement and the popularity of 
the Internet on a computer, the computer-based image processing technology developed rapidly and promotes 
the development of society. Computer image processing technology emerges with the advent of computers and 
 information technology, which has powerful image processing capabilities and has been widely used in many fields 
of art creation, and has become one of the major creations of art painting techniques. This paper mainly discusses 
and analyzes the re-education, the application of computer image processing technology in arts creation learning.

KeyWordS: arts creation; computer; image processing technology.

Computer image processing technology based on a 
computer network system as a platform and processed 
the pictures in accordance with people’s subjective 
sense. With the development of science and tech-
nology, more and more image processing software 
provides great convenience for image processing and 
modern art teaching. In arts creation teaching, com-
puter image processing technology improve teach-
ing efficiency and teaching effectiveness and many 
universities are now using computer image process-
ing technology for art teaching in order to improve 
student art creation modern technology to meet the 
needs of modern society.

1 The ouTLIne of CompuTer ImAge 
proCeSSIng TeChnIqueS

1.1 The basic connotation

Computer image processing technology is the pro-
cess of storing, optimizing, modifying and display-
ing geometric model and data technology on the 
basis of Internet technology in the computer soft-
ware. In the process of computer image process-
ing, we can design according to personal hobby the 
color of images, texture shading, graphics hidden 
lines and hidden surfaces digital image storage, 
image modeling design and modeling and digital 
image storage, image segmentation, analysis, cod-
ing, enhancement and restoration operations and 
also the technical processes such as image rotation, 
zooming, panning and projectors and so on. These 
processes make the image more beautiful with 
some artistic features to meet people’s subjective 
requirements.

1.2 The basic structure of computer image 
processing technology

Such basic image processing technology components, 
including computer hardware and computer image pro-
cessing software. Calculating and during image process-
ing, the quality of their computer hardware has a direct 
impact on the image processing effect, and its software 
system is the conductors that connect the terminal and 
computer. Computer image processing technology often 
has the ability to self-rectification picture data, which 
can not only protect computer image processing tech-
nology but also can effectively improve computer soft-
ware operating results. Computer keyboard and mouse 
are terminal input device, which plays a role in modify-
ing and positioning functions in image processing.

1.3 Functional analysis of computer image 
processing

Computer image processing technology functions 
can be divided into five parts: dialogue, input, out-
put, storage and computing, whose dialogue function 
mainly refers to interpersonal function. Input and out-
put functions mainly refer to that, this technology can 
readily input and output related image information. 
Storage function mainly refers to effectively maintain 
and repair computer image data. Computing function 
refers to a computer-related switching and calculation.

2 The ImAge proCeSSIng TeChnoLogy 
And ArT CreATIon

Arts creation is a human aesthetic creation activity, 
which is a relative complex aesthetic performance 
activity, which is a process from art conception to arts 
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transmit and whose final outcome is art works. So arts 
creation is the process where the creative arts is fin-
ished from brewing, composition to produce the per-
fect artwork. The performance object and form of art 
creation are comparatively colorful. Creative themes, 
types and media are extremely rich. With the progress 
and development of society, arts emerge creative 
thinking, creative genre, creative methods as well as 
classic works. A creative arts genre with its unique 
style and form provides a glamorous art world for us.

In recent times, with the progress of the popular-
ity of computer and information computing, image 
processing technology has been developing rapidly. 
Computer-produced image improve the technology 
and effect of and image processing and break the lim-
itations of traditional image processing, which bring 
modern aesthetic a huge shock and inspire. In recent 
years, image processing technology has been widely 
used in art creation and add to art works the sense of 
art and enrich the way and means of art production, 
which is another breakthrough in the art world. for 
example, the Japanese Cg masters astronomical illus-
trator Valley rang adopted in 1995 to paint the whole 
computer, using computer depict a mysterious uni-
verse and the image screen is fine, deep mood and full 
of aesthetic value, received widely acclaim at home 
and abroad

3 The AppLICATIon of CompuTer ImAge 
proCeSSIng TeChnoLogy In ArT 
CreATIon

3.1 Professional image processing software

now in many art colleges and universities, computer 
image processing technology has become a required 
course and plays an important role in art creation. 
Computer image processing technology used in the 
creation of art first must have the appropriate hardware 
equipment and professional image processing soft-
ware. relative common image processing hardwires 
in the market are mainly digital cameras, scanners, 
printers, and pressure-sensitive pen, and relative com-
mon image processing software is Adobe’s photoshop 
software. The abbreviation of photo shop image pro-
cessing software is pS, which is mainly used for image 
processing and process and make the picture produced 
on the basis of the existing processes, the use of soft-
ware in some special effect, image processing. It 
includes image editing,  compositing, color and special 
effects, etc. you can use special effects to complete the 
painting, drawing, painting, and other commonly used 
gypsum traditional art skills. The upgraded software 
also adds photoshop, 3d extensions of creative arts 
and digital painting has a great role and significance.

3.2 The image material arrangement

Computer image processing technology software 
generally has relative powerful image material. Arts 
creation can make blurred image clarity through 
these images material, so that the outline of the 
picture clearer, but also can remove flawed image 
and post-repair the image, It also can increase the 
roughness of the image, so that the image is more 
artistic.

3.3 Color mode

In arts creation, the arts color is equivalent of 
Language arts fine Arts, which is one of the main 
forms of performance art creation. In computer image 
processing technology, the most typical color modes 
are rgb and CmyK. rgb color mode mainly uses 
three colors: red, green and blue. These three sim-
ple colors into each other forms a color system. by 
the color system, a variety of colors rendered on the 
screen. CmyK is a color mode relying on reflection, 
which is mainly accomplished by changing the color 
of cyan, magenta, yellow and black into each other. 
This fusion of color patterns is widely used in com-
puter image processing technology.

3.4 Screen rendering

In the computer image processing technology, a func-
tional model is widely used in creative arts, such as 
the picture rendering function in photoshop, the pic-
ture is mainly used to render filter function, and the 
filtering process to the original picture can increase 
picture art appeal and makes the pictures more mood. 
Screen rendering will use some professional art paint-
ing techniques such as airbrush method, dot matrix 
method and so on. So the user must be familiar with 
some pixel constitution and the color gradation com-
position regulations. on this basis, through meticu-
lous technique, refurbish and render image so that the 
image has a more artistic effect.

4 ConCLuSIon

In recent years, computer image processing technol-
ogy has been widely used in various fields. The most 
widely used is the artistic creation, which can not 
only improve the artistic value of artistic creation, but 
also improve the art creation efficiency in the future 
trends. The application of computer image processing 
technology in colleges and universities arts creation 
courses is the best way to improve students’ modern 
creative technology, which promotes the moderniza-
tion of universities.
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The man-machine engineering design of a multimedia platform
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AbsTrACT: Analysis of the status quo of college multimedia platform: platform  layout is unreasonable, 
mesa design at present is not suitable for normal education teaching and so on. To solve the problem of the 
shortcomings of the current multimedia platform, we design the multimedia platform of man-machine. It is 
a multimedia platform of safety, ergonomics design, including interior design, including the design of the 
frame, the design of the console, the comprehensive layout, the display control and the layout of the devices 
such as mouse, keyboard, and scanner. Complete with a security firm, compact structure, convenient opera-
tion and  design of the personal characteristics of humanization, interface, and powerful multimedia platform 
design.

Keywords: Multimedia platform; Man-machine engineering; design layout; scientific and  reasonable.

InTroduCTIon

The safety man-machine curriculum designs topic 
for someone new campus multimedia classroom 
teaching multimedia platform. From a security point 
of view, in order to use the principle and method 
of ergonomics to solve multimedia platform of the 
surface of the man-machine combination of secu-
rity, for the purpose of to improve the efficiency of 
teaching and teachers comfort level as the goal of 
the class. with the progress of science education and 
teaching and multimedia computer is closely con-
nected, played a more and more important role in the 
education teaching. but after our actual survey and 
visit and his experience in multimedia teaching, the 
multimedia classrooms in some ways quite a lot of 
deficiencies, in order to solve the problem of multi-
media classrooms in use, improve the efficiency of 
the class, better realize the goal of human institute 
of technology across the development, we must use 
their own professional knowledge to solve the prob-
lems, make themselves due to the development of 
the cross in our school. In project design, the system 
of the safety of the man-machine engineering theory, 
according to the requirement of the security in data 
processing of the man-machine engineering, in strict 
accordance with the mathematical statistics method, 
design a good man-machine interactive informa-
tion, reasonable matching of the new multimedia 
platform.

1 MuLTIMedIA PLATForM overvIew

1.1 The current situation of college 
multimedia platform

Along with the computer to teach in the field of develop-
ment, the computer aided teaching. Computer assisted 
instruction based on multimedia computer as the core, 
comprehensive use of modern means of teaching, 
changes the traditional way of spreading knowledge, 
in order to get the better learning effect. As an impor-
tant multimedia teaching material carries -  multimedia 
platform in the multimedia teaching equipment has 
a unique effect, on the one hand, it holds important 
equipment such as multimedia computers, support their 
work, on the other hand is an important tool of teacher 
work, it designs the reasonable degree of the teacher 
has a close relationship with the teaching efficiency. 
The multimedia teaching level of the school is higher 
(in XX district, for example), each big building sev-
eral multimedia classrooms each layer, and functional 
comparison is complete, the computer configuration 
is high, audio-visual system is more complete, in line 
with the requirements of modern multimedia teaching.

1.2 The problems existing in the multimedia platform

1      Multimedia platform and layout are not reasona-
ble. The platform is higher. The height is short of 
teachers, to sit down and later also can’t see can’t 
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even look unfamiliar interaction and students’ 
positive effect have been unable to understand the 
whole situation of the class.

2   Mesa of multimedia platform design is not the nor-
mal education teaching. our multimedia platform 
adopts the folding design, while in the process of 
teaching inevitably will produce a lot of chalk dust, 
the platform if there is no clear line in time, the next 
class at the next class will enter the interior of the 
multimedia platform, part of the glue on the screen, 
interfere with the teacher’s teaching, some may 
enter the interior of the core of electronic devices, 
is likely to cause various faults. Interference and 
the folded platform in front of the students in 
class, especially when the teacher is smaller and is 
arranged very closely interference effect is obvious.

3   Multimedia platform detail processing is not 
really successful. A large part of our multimedia 
platform, the shake handstands of lack of the nec-
essary device after a long time without cause if 
multimedia platform, open more difficult. Lock 
on the table directly, without any dust device eas-
ily into dust and other small objects, lead to can’t 
open the multimedia platform, two edges and cor-
ners of processes is not good, too sharp, it is easy 
to hit accidentally met the above students.

4   Internal layout is not reasonable. Computer startup 
key, not in the center console, the teacher to start 
the multimedia equipment, must bend over to 
look for, because multimedia classroom teaching 
requirements, generally fitted with curtains, bad 
light, start more difficult. In the center console 
lacks of usb, and some necessary data connec-
tions, not only reduce the efficiency of teaching 
and sometimes may terminate the teaching.

5   Can’t do the reasonable upgrade. Influenced by 
the design level of understanding, our multime-
dia platform modular design failed to do, hard to 
upgrade, and modern education, changing means 
more in a day, so it is difficult to adapt to the 
requirement of future schooling.

6   The man-machine design in order to solve the short-
comings in the multimedia platform, covering its 
support for auxiliary equipment such as screen, 
keyboard, mouse, and mike classification, improve 
teaching efficiency and boost the enthusiasm of the 
students listen to the teacher’s, in order to achieve the 
requirements of building a harmonious classroom.

2 MuLTIMedIA PLATForM oF sAFeTy, 
ergonoMICs AnALysIs And desIgn

2.1 Appearance design

Multimedia platform must have a suitable height, 
too short in the class the teacher is too hard, 
long time use cause back pain, and the teaching 

equipment operation is difficult; too high to cover 
the line of sight of the teacher, at the same time, lead 
to low efficiency of the teacher in class. The width 
of the multimedia platform must also conform to the 
requirements of ergonomics, too wide or too low is 
not appropriate for the teacher in class. The length 
will conform to the requirements of the teacher’s 
class, to the appropriate length. In order to properly 
design, there must be plenty of realistic human body 
parameters.

2.2 The internal design and layout

2.2.1 The design of the display window
The shape of the display box design mainly depends 
on the function of the instrument and the human 
visual motion law. experimental research shows 
that different display box in the shape of the mis-
reading of rate. screen display should meet the 
requirements of the operator, its location and dis-
play the data of operating personnel with respon-
sibility and function should be considered. display 
should be simply possible, clear and easy to under-
stand. In need of complicated and very detailed 
display, should have good organization and struc-
ture, in order to secure the need to display excellent 
organization and structure.

2.2.2 The design of the console
Console design mainly includes the size of the 
 button, button function layout, button on the 
mechanical characteristics and relations of com-
prehensive consideration information display and 
controller, information display and controller in the 
color and code, location, sound and the consistency 
of the respect such as an operation. Marshalling has 
shown at the same time, control system and is in line 
with the operator’s way of thinking, a reasonable use 
of functions (system) marshalling, using sequence 
marshalling, use frequency marshalling, priority 
of marshalling, operation procedures of marshal-
ling, simulation scheme marshalling, to make it 
conform to the relevant principles of man-machine 
engineering.

2.2.3 Display control of the overall layout
According to the display device and the controller in 
color, coding, location, and the sound, the consist-
ency of operation, display device and the controller 
of marshalling to conform to the operator’s way of 
thinking, marshalling and reasonable use function, 
system organization, principle. we are on the left 
side of the core controller, on the right side of the 
display, in order to achieve at the beginning of the 
class the teacher would be able to realize the data 
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link, in the middle of the class will be able to con-
trol the progress of the class and in the best vision 
to look at the screen, so the other reasonable man- 
machine matching.

2.2.4 The layout of the other devices (mouse, 
scanner, keyboard)

Keyboard is one of the input devices we use fre-
quency is highest, according to the above, the rele-
vant data of ergonomics, considering the hands of the 
associated normal area, we will place in the middle 
of the core, and often in the hands grip zone. Mouse 
as an important input device attached, considering 
the vast majority of people are using a mouse, with 
the right hand and habit is parallel with the keyboard, 
we set up the mouse in the top left of the core area, 
some teachers use left hand is considered the habit, 
we are setting aside a small area on the left side of the 
keyboard to spare. The scanner is a great volume of 
input devices, on paper document input is necessary, 
we already in the early stages of the design, consid-
ering, and set aside a special space. on the right side 
of the hands of the largest active space (careful hab-
its of most people) to set aside a special space, the 
teacher can ease of use in order to achieve design 
requirements.

3 The ChArACTerIsTICs oF The new 
TyPe oF MuLTIMedIA PLATForM

Into a common platform for multimedia, this paper 
through the analysis does not conform to the man- 
machine relationship, in order to put forward the method 
to solve the problem, through the improvement, the new 
multimedia platform has the following features:

1      security firm is all steel anti-theft structure design, 
and increases the special safety device thoroughly 
solve the hidden dangers to the safety of anti-
static, lightning protection, etc.

2   Mat design, compact structure, scientific and rea-
sonable. standard specification for machine body 
length and 1500 mm to 750 mm wide around 975 
mm high platform designed in two parts, on the 
left part of the top left corner of the monitor screen 
of a computer installation, fixed the top right cor-
ner of all kinds of interface and power supply. 
under mesa design for two locked cabinets, place 
the teacher belongings and mainframe computers. 
upper part on the right side of the stage, is placed 
video display, lower placed wireless microphone, 
dvd player, tape recorder, video camera, audio 
power amplifier, such as equipment, this design 
not only conforms to the teachers’ teaching habits, 
and can prevent the equipment jostling platform 
can be easily placed inside all the multimedia 
teaching equipment, with high integration.

3   Convenient operation. use, just a card or a key 
to open a lock, easily inside all the doors open 
platform, truly achieves “a lack of control”. 
Convenient and practical instrument panel, var-
ious operating at a glance. At the spare time in 
class, the platform is a standard desk.

4   Close-fitting humanized design. on the platform, 
designed the special lock store content ark, store 
items convenient teacher; In view of the present 
teaching teachers generally use a laptop or usb 
flash drive, and designed the portable computer 
storage area, equipped with 220 v AC power sup-
ply socket, and external audio input socket, usb, 
front-end ports, and the power of the desktop 
 computer and restart the console in the middle 
of the switch. And is the standard, accord with 
human body science, design stand out the natural 
and comfortable science teaching platform height.

5   Powerful interface and power socket can fully 
meet the demand for teaching. Platform Mesa has 
2 settings

set the usb input interface, 1 set of vgA input 
interface, two-way audio input, video input 1 road, 
three sets of power supply, input output power 2 road 
all the way, for the teachers teaching provides a con-
venient condition.

Figure 1. The appearance of the multimedia platform.

Figure 2. Multimedia platform of ergonomics design 
renderings.
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4 ConCLusIon

In terms of the design of the multimedia platform, 
of course, just rely on safe man-machine related the-
ory is not enough, must also be combined with the 
related disciplines and specialties, and actively listen 
to the teacher and classmates using the opinions and 
suggestions, on the basis of considering the practica-
bility of the products considering the economics and 
production of convenience, to develop new stand-
ards and promotion plan, layout, realize the goal of 
improve teaching efficiency.
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AbstrACt: Epidemiological studies have indicated that exposure to environmental low-frequency noise 
causes annoyance. However, most studies during the past 2 decades have been based on information from 
questionnaires concerning the negative effects of noise on psychosomatic responses. this study investigated 
bilateral frontal electroencephalographic (EEG) activity changes during exposure to low-frequency white noise 
at various noise intensities by using power density and coherence analyses of EEG estimation. the authors 
hypothesised that distinct noise intensities affect bilateral frontal EEG activity, which would be reflected in the 
power density and coherence values. the test intensities of noise were background noise, 70-dbC, 80-dbC, 
and 90-dbC. Each noise level was sustained for 5 minutes, and the bilateral frontal EEG activity was recorded 
 simultaneously. the bilateral frontal EEG responses were evaluated using power density and coherence of activ-
ity statistics obtained from EEG signals. the results showed that the power density, coherence, and blood pres-
sure did not substantially change relative to the noise levels. However, the alpha band of power and coherence 
of the various conditions were higher than the other frequency bands. the power density and coherence showed 
no significant changes in the various levels of noise intensity. In conclusion, both power- and coherence-based 
analyses did not demonstrate that bilateral frontal EEG activity was sensitive to exposure to low-frequency 
white noise in short-term EEG time series.

KEYwords: power density, coherence, low-frequency noise exposure.

1 IntroduCtIon

Previous epidemiological studies have indicated that 
chronic noise exposure led to physiological changes 
such as hearing impairment, hypertension, annoyance, 
stress-related cardiovascular disorders, and sleep dis-
turbance [1]. Low-frequency noise (20 Hz – 200 Hz) 
is becoming increasingly common in urban environ-
ments. Frequent sources of low-frequency noise are 
industrial machinery, vehicles, transformers, com-
pressors, and indoor ventilation and air conditioning 
units. In addition, central nervous system disorders, 
such as emotional stress, anxiety, impaired cogni-
tion, and memory function, were observed after noise 
exposure and tinnitus [2]. Previous studies have sug-
gested the involvement of the limbic system in emo-
tional activation [3]; the amygdala and hippocampus 
are 2 major limbic areas that receive either direct or 
indirect neuronal information transmissions from the 
central auditory system [4]. In turn, auditory stimu-
lation can directly or indirectly affect the functioning 

of these regions. Earlier studies have also indicated 
that emotions are involved in the frontal area [5, 6]. 
therefore, the current study investigated bilateral 
frontal connectivity of the function of the electro-
physiological correlations by examining how the 
coherence of power density of various frequency 
bands is calculated between the left frontal and right 
frontal regions in low-frequency noise exposure on 
brain activity.

Coherence analysis is a conventional method for 
measuring electroencephalographic (EEG) signals. 
the analysis involves applying a digital signal pro-
cessing technique for measuring the respective power 
spectrum of each EEG signal. Locatelli et al [7] indi-
cated that the linear dynamics of EEG coherence 
might contain useful indicators of the mechanical 
characteristics of brain response systems. In addition, 
there is no direct evidence for the adverse effects of 
exposure to low-frequency noises of various intensi-
ties. therefore, various methods for measuring EEG 
synchronisation, such as the phase coherence of EEG 
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signals, have been implemented [8]. A coherence 
value in frequency f indicates that the power in fre-
quency f of the first signal is synchronous with the 
power of the second one. Coherence means synchrony 
or the coupling of 2 electrodes in a given frequency 
band [9]. the coherence measure has been considered 
to reflect functional connectivity [10, 11] in pathways 
linking the temporal activity of neural populations. 
Coherence analysis has previously been used success-
fully to diagnose diseases such as Alzheimer’s disease 
[12] and dyslexia [14], as well as to examine age 
and sex-based effects [13]. However, whether spec-
tral coherence measure is helpful in determining the 
non-auditory effects of low-frequency noise exposure 
on EEG signals remains unclear.

2 MAtErIALs And MEtHods 

Eighteen healthy male volunteers participated in this 
study; the mean age was 24.6 ± 6.3 years (mean ± 
standard deviation). A pure tone audiogram was per-
formed at the beginning of this study for each partic-
ipant to ensure that their hearing acuity was normal. 
Informed consent was obtained from all of the par-
ticipants, and they reported no medical histories of 
hypertension, neurological disease, or heart disease. 
the average intensity level of the background noise 
(bn) was less than 50-dbC. the participants were 
required to sit quietly with their eyes closed in a test 
room for 5 minutes for adaptation. blood pressure 
(bP) was measured using an electronic sphygmoma-
nometer (omron JPn1) after each test. 

the world Health organization suggested that 
“when prominent low-frequency components are 
present, measures based on A-weighting are inap-
propriate… since A-weighting underestimates the 
sound pressure level of noise with low-frequency 
components, a more accurate assessment of health 
effects would be to use C-weighting” [15]. the 
low-frequency white noise levels were generated 
using the built-in sound adapter of a personal com-
puter, and the frequency of the sound output was 
20–200 Hz at a 16-bit digital-to-analogue conver-
sion. the maximum instantaneous output power of 
the loudspeaker was 5600 w. the white noise inten-
sities used for each participant were bn, 70-dbC, 
80-dbC, and 90-dbC. Each white noise level was 
presented binaurally and sustained for 5 minutes. 
An EEG signal for each participant was obtained 
from the Ad Instruments PowerLab 26t. the imped-
ance was below 5kΩ. the sampling rate of the 
bilateral frontal EEG recording was 1000 Hz, and 
the  amplitude resolution was 3nV [noise < 1μVrms 

(.5 − 2kHz)]. Informed consent was obtained from 
all participants. the test was discontinued when the 

participant experienced any discomfort from the 
noise. the bPs of the bn condition, post-70-dbC, 
post-80-dbC, and post-90-dbC white noise levels 
were measured for comparing noise levels of various 
intensities.

the initial EEG data were filtered in the range 
1–50 Hz by using a 3-order butterworth and artefact 
rejection. bilateral frontal electrodes were selected to 
calculate the power density and the coherence (Coh). 
the power density and the coherence were analysed 
for delta (1–4 Hz), theta (4–7 Hz), alpha-1 (7–10 Hz), 
alpha-2 (10–13 Hz), beta (13–30 Hz), and gamma 
(30–50 Hz) frequency ranges. the selected elec-
trodes were located bilaterally over the frontal region 
of the cortex where inter-hemispheric connectivity 
was measured. A fast Fourier transform was used to 
compute the power and the coherence for the spectral 
analysis.

EEG coherence represents the covariance of the 
EEG spectral activity at 2 electrode locations, and 
measures the temporal synchronisation of the EEG 
signals recorded at the pair of electrodes. the bilat-
eral frontal EEG coherence, which is the square of 
the cross-spectrum of the electrodes divided by the 
product of the power spectra of the individual elec-
trode, is often estimated separately for each of the 
frequency bands and for specific pairs of electrodes 
such as F3–F4. Coherence is defined as a spectral 
correlation between 2 time series, ranging from zero 
to one. In this study, coherence was calculated using 
the following equation [7, 16]:

=( )
( )

( ) ( )

2

Coh f
P f

P f P fxy

xy

xx yy

where Cohxy is the magnitude squared coherence of 
bilateral frontal EEG signals x and y for a given fre-
quency bin(f ); the numerator contains the cross-power 
spectrum Pxy for x and y, whereas the denominator 
contains the respective power spectra Pxx and Pyy for  
x and y. this equation produces a real number between 
zero (no coherence) and one (maximum coherence). 

Coherence analysis of bilateral frontal EEG sig-
nals has been used to evaluate the degree of func-
tional connectivity among cortical neurons [7, 17]. 
Furthermore, the analysis of EEG coherence is the 
most common approach for investigating the func-
tional coupling of EEG oscillations in aging [7, 18]. 
In this study, the bilateral frontal EEG coherence was 
computed in 18 healthy volunteers.

the mean bP, mean power density, and mean 
coherence between noise levels of various intensi-
ties were compared using repeated measures analy-
ses of variance (AnoVA), and a post-hoc pairwise 
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comparison was conducted using the tukey method. 
the threshold of statistical significance was P < .05. 
Graphic values are expressed as mean ± 1.96 × stand-
ard error. 

3 rEsuLts And dIsCussIon

Figure 1 shows the bilateral frontal EEG power den-
sity in various frequency bands under various white 
noise intensities. the bilateral frontal EEG power 
density showed an insignificant difference between 
the noises of various intensities (repeated measures 
AnoVA: in the left brain, delta band: df = 3, F = .02, 
P = .90; theta band: df = 3, F = .01, P = .99; alpha-1 
band: df = 3, F = .60, P = .62; alpha-2 band: df = 3, 
F = .18, P = .91; beta band: df = 3, F = .12, P = .95; 
gamma band: df = .12, F = .02, P = .95; in the right 
brain, delta band: df = 3, F = .15, P = .93; theta band: 
df = 3, F = .06, P = .98; alpha-1 band: df = 3, F = .69, 
P = .56; alpha-2 band: df = 3, F = .28, P = .84; beta 
band: df = 3, F = .01, P = .99; gamma band: df = 3,  
F = .05, P = .99). the mean bP of the bn condi-
tion, 70-dbC, 80-dbC, and 90-dbC noises did not 
demonstrate any significant difference. However, the 
power density of the alpha-1 band under the various 
conditions was higher than the other frequency bands. 
Figure 2 presents the bilateral frontal EEG coherence 
in various frequency bands for the white noise of var-
ious intensities. the bilateral frontal EEG coherence 
showed an insignificant difference between the noises 

of various intensities. However, the coherence of the 
alpha band under the various conditions was higher 
than the other frequency bands.

In this study, the noise levels of various intensities 
did not demonstrate any significant changes in the 
functional cortico-cortical connections between the 
left and the right frontal regions of the participants’ 
brains. the noise environment affects non-auditory 
brain regions such as the limbic system. the amyg-
dala and hippocampus of the limbic areas receive 
either direct or indirect sensory input from the human 
auditory system [4]. Although the limbic system 
produces stress responses to noise, noise exposure 
or the resulting stress can also affect the limbic sys-
tem [19]. self-regulation of emotions and cognition 
occurs in the frontal areas of the brain, where activity 
can be easily detected [20]. Evidence confirms the 
importance of functional connectivity within the lim-
bic-frontal regions during emotion regulation [21]. 
therefore, structural and functional alterations may 
be observed in the limbic-frontal areas after the brain 
has been subjected to noise or stress. However, under-
standing the role of the limbic-frontal lobes in emo-
tion and cognition requires further research [22]. In 
this study, the bilateral frontal EEG recordings were 
relatively short, which might have decreased the accu-
racy of the power density and the coherence results. 
In conclusion, the power- and coherence-based meas-
urements of the bilateral frontal EEG activity did not 
demonstrate sensitivity to exposure to low-frequency 
noise.

 
 (A) (b)

Figure 1. spectral power density values for the left (A) and right (b) brain were averaged in various frequency bands for the 
white noise of various intensities. Vertical bars indicate 95% confidence intervals.
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The artistic expression analysis of animation technology based 
on three dimensions
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ABSTRACT: With the development of modern computer technology, animation technology based on three 
dimensions becomes mature. Virtual methods based on computer software could manufacture visual effects 
which are realistic. This is the perfect combination of science and art which could strengthen the expressive 
force of animation. It also could prompt the emergence of a new form of animation. This paper will analysis the 
artistic expression of animation technology based on three dimensions.

KEYWORDS: Animation Technology Based on Three Dimensions; Artistic Expression Animation Technol-
ogy Based on Three Dimensions.

1 INTRODuCTION

Animation was first born in 1906, “Humorous Phases 
of Funny Face” made by Blake in Edison Laboratory 
symbol of the new times. With the development of 
the modern computer technology, animation has been 
combined with a computer. In the field of architec-
tural design, 3D animation has become an indispensa-
ble tool for architects. Three-dimensional animation 
is also an architect design language to express their 
thoughts, effectively promoted the development of the 
construction industry. Today, the best form to reflect 
the architectural scheme is the animation technology 
based on three dimensions. It could reflect the authen-
ticity of architecture program by the way of each 
external perspective and the real feeling of the inter-
nal environment and structure building. Architects 
can simulate their architectural creation visually by 
the animation technology based on three dimensions 
and show up the animation more realistic, complete 
and true.

Animation technology based on three dimen-
sions is the technology which combined the 3D 
 animation design and architectural design. This is a 
modern expression of art and new media. The tradi-
tional forms of construction are generally the facade 
design, graphic design, surface design department, 
this realization in the form of the problems is through 
a facade, flat, rigid profiles and some renderings hard 
to imagine the final architectural renderings. Three-
dimensional architectural animation techniques just 
to compensate for the problems we talked about. By 
this way, people in the construction phase of a clear 
relationship between the environment and the overall 
future of the building exterior space, internal structure, 

elevation, section, flat, and also move through the vir-
tual lens observation no part of any face-to-building, 
complete the final plan renderings.

2 THE STATuS SITuATION OF THE 
ANImATION TECHNOLOgY BASED ON 
SD AT HOmE AND ABROAD

The animation technology based on 3D which we 
talked about is the technology which combined 
the 3D animation design and architectural design. 
Architect of some very abstract design data using 
three-dimensional visual effects, animation tech-
niques translate into very real 3D animation, 3D 
building through computer animation will show up. 
It has an extensive use in the field of urban planning, 
architectural and landscape design. We can be as a 
means of three-dimensional animation, film special 
effects and computer technology methods combining 
animation will show the construction of a compre-
hensive environmental and style out. Vivid characters 
and living environment plot are also can be included 
and some buildings are very supporting life has been 
full of content display.

Animation technology based on three dimen-
sions is beginning to develop from abroad. The main 
uses of the technology are simulation the difficult 
large 3D buildings. By this way, we can show the 
entire structure of the environment inside and outside 
the building and depict the effects of different cli-
matic conditions brought the whole building. It is dif-
ficult to identify the realistic effects of the eyes. The 
development of animation technology based on 3D 
is relatively late in our country. In the mid-1990s, we 
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produced some 3D animation by the software just like 
mAYA, SOFTmAgE. We have made tremendous 
achievements in the past 20 years. With the devel-
opment of the economy, the government has brought 
development to the animation technology based on 
three dimensions.

3 ARTISTIC ExPRESSIONS OF THE 
ANImATION TECHNOLOgY BASED ON 
THREE DImENSIONS

3.1 Expression of the light and shadow

Set light to the scene due to different architectural 
changes. The use of light and shadow can express a 
transformation architecture atmosphere, characters’ 
inner feelings and emotional situations. Designers 
can adjust the virtual light and achieve light inter-
action by the way of animation technology based on 
three dimensions. Animation production can use 3D 
animation software to adjust the virtual light, light 
and shadow to achieve transformation, the use of 
superimposed layers and layers to adjust the bright-
ness of the scene to achieve specific. Technology 
makes building a scene with a real artistic expression. 
This technology can achieve mutual movement can 
make space and roles

3.2 Dynamic expression of the role of movement 
Lens expression

This technology can achieve mutual movement can 
make space and roles. By this way, the designers need 
only virtual three-dimensional world driving air out 
of the structure, so that characters can be realized in 
any direction and move in any way. This technology 
has dynamic system, with a virtual camera move-
ment, can achieve a very three-dimensional and real 
motion picture. This technique can produce a realistic 
three-dimensional sense of non-standard, This  artistic 
expression can only be achieved through a three- 
dimensional technology. This technique for the con-
struction industry has brought a revolutionary change.

3.3 Lens expression of animation technology based 
on three dimensions, Role modeling detail 
and texture

This technique for the construction industry has 
brought a revolutionary change. The most prominent 
feature of the technology is the use of a virtual path 
to the virtual space and virtual camera frame and 
bindings. On the emotional aspects of the rendering, 
designers can three-dimensional architectural anima-
tion techniques, lens to achieve in real life is diffi-
cult to achieve the difficult lens effect. This unique 
expressive lens technology to bring a stunning visual 

effect. The main character is the result of a one-time 
pre- production build a complete model of the charac-
ter can be modified easily and quickly realize when 
details can portray the role of popular, to avoid alias-
ing distortion problems

3.4 Expression of role modeling detail and texture

The main character is the result of a one-time pre- 
production build a complete model of the charac-
ter can be modified easily and quickly realize when 
details can portray the role of popular, to avoid alias-
ing distortion problems. The technology draw maps 
can make the shape of the surface texture and pattern, 
enhance the role of the image of the design freedom. 
In terms of rendering textures on a very big break-
through, is the traditional animation cannot be done.

3.5 Expression of special effects

This technique can be made to describe the role of 
special effects. By definition for each pixel, the model 
can be built and real environment can be simulated. 
using the definition of the role of the realization of 
the interaction between the environment, making the 
surrounding architectural environment and be able 
to move the action along with the role change, to 
get the real dynamic effect. The performance of the 
force generated by the animation effects, animation 
design adds a three-dimensional architectural charm, 
enhanced dramatic architectural animation.

4 PROBLEmS AND SOLuTIONS

This technology has gained great achievements in the 
market, showing pictures appear sense and realistic 
environment getting closer, but still exist on some 
issues such as artistic expression. Some artistic prob-
lem such as dull, static, lack of human feelings and the 
missing of vitality, the need to solve these problems is 
very urgent. The fundamental reason is that dynamic 
lighting is not fully reflected in the architectural 
space. These reasons make it very difficult for peo-
ple to feel the beauty. We need to use software tools 
to express the architectural pictures. The operation 
of the program is very complex and the making pro-
gress is difficult. Only the three dimensional anima-
tion designer can finish the design task, but many of 
his ideas cannot realize really. In one word, an urgent 
problem needs to solve is artistic performance ability 
restrictions. In order to solve this problem, not only 
the architectural design but also the film art should 
be researched. We should find a new method from 
more fields. Architectural designer should consider 
the space design of the building and master dynamic 
image, special technology and lighting technology 
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accuracy. It’s hard for an animation designer to under-
stand the intentions of the architectural designer, 
so that, both the architectural design and animation 
design should be mastered by the architectural design. 
Only in this way, can the situation that the expression 
of the architectural animation is poor can be improved.

5 RESEARCH DIRECTION

With the development of modern computer technol-
ogy, animation technology based on three Dimensions 
becomes mature. The previous architecture display 
method is generally the plane design, elevation 
design, profile design, it is difficult to imagine the 
final building effect. People in the surrounding envi-
ronment have undergone tremendous changes and we 
have rich perception, so that, it is very important to 
describe a person’s emotion with animation art. So 
animation personnel not only need to pay attention to 
architectural design, but also for the research in many 
aspects of art, film, mechanical, computer, music, 
etc. The design concepts and creations thought of 
Architects should also catch up with modern 3D ani-
mation software technology. With creasing amplifica-
tion of software, it simplifies the design as well. In the 
future, research on the artificial presentation of 3D 
architecture animation technology also contains real 
analogy of standardized light, the erections of stand-
ardized models, etc. in the current animation effects, 
the figures’ skins and motion is still stiff, the gestures 

are not lifelike enough, and along with the motion, 
the cloths can not perform real. In addition, the effects 
of some plants, the fusion of videos and graphs in 
dynamics, and how to show feelings in architectures, 
and technology of expression in aesthetics and mov-
ies are all important research directions.

6 CONCLuSION

This paper analyzed the expression of animation 
technology based on three dimensions. The paper 
has a conclusion that this technology needs a higher 
technical requirements and freedom. Because the 
limit of the equipment and other aspects, animation 
expressive force was weakened. mechanics, digital, 
aesthetics, music and other elements should be used 
to strengthen the artistry and make it like nature itself.
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AbsTrAcT: With the rapid development of computer technology, computer graphics auxiliary functions 
are more and more mature and are widely used in modern art design. computer graphics-aided designation 
can effectively improve production performance and change works visual effects. You can say it relates to 
the  engineering, technical field and also relates to the art designation fields. Its advantages of applications in 
 ceramic paintings have high efficiency, strong performance and simple image processing. This article describes 
the development of computer graphics auxiliary functions and its applications in the field of ceramic paintings 
and effects on ceramic painting techniques.
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1 InTroducTIon

ceramic painting can fully exhibit the artist’s person-
ality and self-perception, and is the reproduction that 
people are used to express language through related 
painting skills and is the aesthetic system by means 
of visual sensory effects. Many factors in the actual 
designation of the ceramic paintings can restrict and 
influence the artistic expressions of ceramic paintings. 
Artists use, flexible and creative ceramic art skills. The 
arts created factors, therefore are sufficiently uncov-
ered and are also the development trends in modern 
flourishing ceramic painting arts. With the advent of 
photography and high-tech development, paintings 
began to show the personality unique development 
direction of the artist. The direction of the ceramic 
painting trends deeper express direction of thoughts 
and feelings. Therefore, use computer graphics func-
tions assisting the creation of ceramic painting was 
more and more popularized by ceramic painting artists.

2 AnAlYsIs on coMpuTer GrAphIcs 
AccessIbIlITY

computer graphics accessibility primarily helps staff 
design graphic, which mainly applied the relevant 
knowledge of computer graphics. The main contents 
of computer graphics are demonstrated using com-
puter graphics, using computer technology compute 
and process graphics are ultimately to show up in new 
forms. The main purpose of using computer graphics 
auxiliary functions for ceramic painting is to make 
the graphic shows a pleasing sense of reality.

computer graphics and image processing 
operation mainly have six steps: (1) geometric 
transformation such as projection, pan, zoom, rotate, 
etc. (2) image analysis and segmentation, digitization 
and encoding, enhancement and restoration, etc. 
(3) hidden surface and line eliminating computer 
graphics. (4) design computer graphics modeling and 
modeling. (5) Fitting operate the surface and curve 
of graphic image; (6) Finally, design the color and 
process the relative brightness and textures. simply, 
use mathematical and concept realize the geometric 
graphics and data information model in the computer, 
and then further modify, storage, display and perfect 
them using computer technology.

We can see from the above that the computer 
auxiliary function in geometric design is inextricably 
linked with computer graphics. The main objection of 
the actual collection scene are entities and curves and 
surfaces. In addition, in practical applications, apart 
from applying the relevant knowledge of computer 
graphics, but also apply the required hardware such 
as graphical input and output devices.

3 AnAlYsIs on The ApplIcATIon oF 
coMpuTer GrAphIcs AccessIbIlITY 
FuncTIons In cerAMIc pAInTInG

To better apply accessibility, computer graphics aux-
iliary function to the ceramic painting, we must fully 
understand the requirements and characteristics of 
ceramic paintings. ceramics, as our traditional instru-
ments, include the artist rich imagination, profound 
ideological content, no matter using which painting 
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method, we should take fully into account the three 
painting requirements of the composition, skills, 
mood expression and so on.

First, the composition is the foundation of a 
successful paintings and we should make full use of 
computer graphics auxiliary functions to construct the 
corresponding geometric model, through continuous 
improvement to make the compose more complete 
coordination. For duplicate objects and elements, 
computer software can systematically analyze data 
and build a complete geometric model, which is 
more efficient compared to hand-painting way and 
compose more accurately.

secondly, the use of painting techniques is a 
key step in the process of painting creation. The 
computer graphics auxiliary function is mainly used 
in ceramic painting techniques. The use of computer 
graphics principles can make the details of the work 
more sophisticated modification and improvement. 
For example, we can comprehensively input data 
information into the computer, while the traditional 
perspective drawings more rely on artists painting 
experience and artistic level.

Finally, the performance capabilities of the 
mood are the basic criteria judging whether a work 
is successful or not. using computer graphics 
accessibility can maximum increase work performance 
and make it more artistic tension by rendering it more 
rigorous and rational. color rendering is a direct 
factor in the performance of work tension. In terms of 
computer graphics auxiliary function more accurately 
distinguish and choose colors rendering works 
through a rigorous designed program. Just through a 
series of related instruction can we complete complex 
rendering and save a lot of hand-toning, coloring time 
at the time of ensuring color accuracy.

4 AnAlYsIs oF The role oF coMpuTer 
GrAphIcs AccessIbIlITY FuncTIons 
on cerAMIc pAInTInGs

computer graphics auxiliary functions in ceram-
ics, paintings auxiliary work fully show a sufficient 
incomparable superiority of computer software. 
Although the design of computer art does not exclude 
the traditional and modern art forms of creativity, but 
its advantages like high quality, high efficiency, fast 
processing speed and lifelike texture, etc., cannot be 
achieved by the general way of ceramics paintings. 
And it is more easy to learn and easy to operate, 

which reduce the difficulty of ceramic painting. Its 
functions like lighting effects simulation provide great 
help for auxiliary painting and painters providing 
ideas. computer-aided creative works are more per-
fect, which went through a rigorous calculation in 
the overall proportion, color matching, etc. Generally 
speaking, the application of computer graphics aux-
iliary function in ceramic paintings can achieve high 
efficiency, strong performance and simple image pro-
cessing effects, and fully meets the requirements of 
the artistry and craftsmanship of ceramic paintings, 
which is a landmark change in ceramic paintings.

5 conclusIon

In summary, the computer graphics accessibility 
features make full use of various design and pro-
duction software and bring an enormous impact to 
ceramic paintings, and even a revolution in painting 
and ceramics. Although this technique needs con-
stant innovation and improvement in the long-term 
practical applications. but for now, it has played an 
important role in improving painting efficiency and 
enhancing the work performance force. even from 
an economic standpoint, fast and efficient creation 
process also saves a lot of manpower and resources 
for ceramic manufacturing and improves economic 
efficiency. Thus, speeding up and deepen the appli-
cation of computer graphics accessibility in ceramic 
paintings is the general trend.
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ABSTRACT: This article is based on the basketball tactics and management system developed on the .NET 
platform. It realizes the information of management and reduces barriers of the mutual separation in time and 
space so as to improve efficiency of management and staff’s technique level of work.
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1 INTRODuCTION

It is known to us all that competitive sports is an 
important part of our country enterprise of sports. 
With the development of our economy and the gradual 
improvement of people’s living standard, competitive 
sport has raised more and more people’s attention.

The goal of competitive sports games is to win 
which needs quite a lot of hard training as well as 
the contribution of science and technology support to 
do the scientific research. Doing scientific research 
of competitive sports games and providing scientific 
decision support for the sports games on various 
aspects is a very important link for athletes to win 
game. Therefore, to strengthen the scientific research 
on tactics system design of basketball, one kind 
of competitive sports games, based on the .NET 
platform is a very important aspect to improve the 
level of competitive sports.

2 THE ExISTINg PROBlEmS Of BASKETBAll 
TACTICS SYSTEm DESIgN BASED ON .NET 
PlATfORm[1–3]

2.1 The problem of the competitive sports games

A sports game is a video game that simulates the prac-
tice of traditional sports. most sports have been recre-
ated with a game, including team sports, athletics and 
extreme sports. Competitive sports games are mainly 
those which need high level energy and pose high 
standard request for those athletes. And competitive 
sports are governed by codified rules agreed upon by 
the participants. So it is really hard for those athletes 
to do competitive sports games all their lifetime.

2.2 The problem of ball games

Ball games, or ball sports, are any form of game 
or sport which feature a ball as part of play. These 

include games such as association football (soc-
cer), baseball, basketball, and American football. 
Such games have diverse rules and histories and 
are of mostly unrelated origins. Ball games can be 
defined in several broad types, like Bat-and-ball 
games, such as baseball and cricket; racquet and 
ball games, such as tennis, squash and badminton; 
hand and ball-striking games, such as various hand-
ball codes, rebound handball and four square; goal 
sports, such as basketball and all forms of football, 
lacrosse, and hockey (except ice hockey); net games, 
such as volleyball; precision sports, such as bowling, 
lawn bowls, croquet, and golf, as well as cue sports, 
including snooker, pool, and forms of billiards. So 
ball games are featured as having fast pace and being 
highly open. And that will lead to complex to do the 
research.[4]

3 THE PROBlEm Of BASKETBAll TACTICS 
SYSTEm

from the above, we have known that basketball is a 
kind of ball game and it is also very complex. So how 
to find the law and constancy of athletes doing in the 
complex competition, which is always a problem to 
researchers interested in sports. Observing the per-
formance of the athletes and providing objective and 
reliable feedback is one of the instructor’s responsibil-
ities. While the purpose of giving a quantitative judge 
of sporting performance is to objectively study the 
athlete’s performance in doing sports and to reduce 
the instructor’s prejudice of subjective impression, 
so as to value execution efficiency of player’s tactics 
and training program correctly and at the same time, 
to build the sound and comprehensive knowledge of 
competitive sports games. And the existing problems 
of basketball tactics system design based on .NET 
platform are shown in fig 1.
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figure 1. The existing problems of basketball tactics 
 system design based on .NET platform.

4 THE STRATEgY Of DOINg RESEARCH 
ON BASKETBAll TACTICS AND 
mANAgEmENT SYSTEm DEvElOPED 
ON THE .NET PlATfORm

At present, except doing regular supervision and 
inspect of body functional index and professional 
tactics and management training, information 
about human movement includes two categories: 
kinematic information and dynamic information. 
Kinematics information mainly relies on video 
observation ways to get relevant information in the 
process of training. In order to comprehensively 
improve the competitiveness, we are in urgent need 
to develop a real-time and stronger adaptability 
analysis system for special tactics ability. Dynamic 
information is mainly obtained by means of sen-
sor technology. Take lower limb strength analysis 
as an example. Researchers can get 3d mechanical 
parameters of human movement through the three 
dimensional measuring force platforms and use one 
dimensional pressure plate to get the distribution 
data of static or movement of body in the  process 
of plantar pressure. These dynamics information 
access can not only make measurement of the 
human body movement dynamics information accu-
rately, stably, responding sensitively , but also can 
achieve real-time feedback and movement process 
control with the aid of computer, network and other 
sensor technology.[3]

5 THE mECHANISm Of RESEARCHINg 
mETHODS Of TACTICS

The researching methods of tactics are composed of 
four parts, namely statistical analysis, data analysis, 
modeling analysis and systematic viewpoint analysis. 
These show in figure 2.

figure 2. The researching methods of tactics.

5.1 The mechanism of statistical analysis

The statistical analysis of tactics and technology is 
the basic method when doing the research on tactics 
and technology. It is widely used and it has relatively 
lower requirement for the researchers or learners. It 
can only reflect the surface meaning and information 
of tactics and technology

6 THE mECHANISm Of DATA ANAlYSIS 
AND mODElINg ANAlYSIS

These two methods are the direction to do the sports 
research of tactics and technology. They can reflect 
the inner part laws and rules of research on tactics 
and technology.

7 THE mECHANISm Of SYSTEmATIC 
vIEWPOINT ANAlYSIS

This is a new thought and trial in doing research. 
However, it still needs to be proving because of some 
disputes and controversies academically.

8 .NET TECHNOlOgY

With the development of computer technology in all 
areas of society, education information has made a 
great improvement. Remote online examination sys-
tem is becoming one of the main areas of the design 
of educational software. meanwhile, the current 
overall education trends also put forward a very high 
request to this field.

According to the structural requirement, remote 
test system can be divided into two categories: C/S 
structure and B/S structure, that is to say, browser / 
server model and client/server model. This paper 
introduces the design method and Implementation of 
the remote test system, in which B/S structure and 
NET technology are employed. Remote test system 
can take examinations in any time and any place by 
using an accurate, efficient and networking informa-
tion technology. Thus, it has the superiority which 
traditional examination will never exceed.

 remote test system

B/S structureC/S structure

figure 3. The categories of the remote test system.
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Based on actual demands of the remote test sys-
tem, this paper discusses analysis of system require-
ments, development environment, and the design 
and implementation of the module function. A sim-
ple remote test process has been achieved. In the 
presented system, student users can login, register, 
test themselves and inquiry examination results; and 
administrators can manage test information, test 
results and so on.

9 NETWORK COmmuNICATION 
TECHNOlOgY

Especially the rapid progress of Internet technol-
ogy makes the development of remote examination 
system enter into a new field. The emergence of the 
examination system based on Browser/Server struc-
ture makes up for the shortcomings of the system. In 
this mode, each computer can, with the help of using 
Internet/Intranet through the browser to communi-
cate with the server, all operations can be done on 
the server siders and do not need to distribute a client 
program, which is easy to maintain and upgrade.

10 CONCluSIONS

from what we have discussed above all, we can hold 
the notion that basketball tactics and management 
system developed on the .NET platform is a new way 
and we should do more work and research on this.
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ABSTRACT: Starting from the information literacy education of the university library, the teaching practice 
of students in the process of information demands an analysis, to construct a cognitive view to embed informa-
tion literacy education service.
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Information literacy is a must in the library and infor-
mation retrieval skills and computer operation skills 
to increase the ability of creating and solving abil-
ity. From the angle of cognition, cognitive activity 
learning behavior is in a variety of cognitive tools to 
support learners. To analyze the information literacy 
education of the University in the perspective of cog-
nition, is in the process of study from the perspective 
of cognitive training initiative, enthusiasm, learning 
of students, and then to have the high mental ability, 
thinking and behavior of students’ access to informa-
tion, information literacy has become strong.

1 INTRODUCTION

In 1974 the president of Information Industry 
Association, American Paul based first put forward 
the concept of “information literacy”, information 
literacy education has gradually replaced the  library 
user education [1], global universities have started 
the research on the theory of information literacy and 
education model, and the research heat increase year 
by year. The information literacy of our whole educa-
tion at the initial stage, the lack of a complete theo-
retical system as guidance, the theoretical research on 
the information literacy education emphasizes “action 
and effect”, namely all sorts of software upgrades and 
hardware system construction. The statistics found 
that education, experience less relevant foreign study 
on information literacy, and few metrology data anal-
ysis and empirical investigation, the research contents 
are mostly concentrated in the basic theory, which 
relates to the systematic construction research litera-
ture deep rarely, the overall research level still needs 
to be strengthened and extended.

From the angle of view of the professional infor-
mation on college, student information literacy 

education at present, the effect is not very ideal, 
college students in the major of information access 
and utilization compared to passive. The traditional 
information retrieval teaching belongs to the general 
teaching, although largely improving university stu-
dents’ information retrieval and analysis ability, but 
still unable to effectively improve the awareness of the 
need in the aspect of professional knowledge of stu-
dents, unable to get information effectively integrated 
into personal knowledge base. Therefore, deepening 
the teaching process, following the students’ informa-
tion demand, the introduction of the idea of knowl-
edge service, knowledge service model to construct 
the embedded in the teaching process, will greatly 
enhance the depth and level of the library service, to 
make a greater contribution to the teaching work.

2 THE RELATIONSHIP BETWEEN 
INFORMATION ILTERACY EDUCATION 
AND COGNITION

The students used the inherent knowledge and expe-
rience to new information for the selection and 
 treatment during the study, to extract the essence char-
acteristic of them, and then combined with the related 
knowledge, the choice of the main, useful informa-
tion storing them up. Cognitive style, cognitive abil-
ity, knowledge structure, the emotion will have an 
impact on the information literacy. College Students’ 
cognitive demand and information search behavior 
exist between the results of the study show, information 
search behavior scores, demand variability available 
cognitive interpretation 9%, explain the cognitive 
level of demand and there is a positive correlation 
between information search behavior. Individual high 
cognitive demand level, inclined to explore, reason-
able selection of information, the judgment of its 
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authority, reliability, novelty and accessibility, and 
actively strive to retrieve the desired information, 
adjust the retrieval strategy in the retrieval process, 
tended to have a comprehensive system for retrieval. 
Cognitive needs a relatively low level of individuals 
in seeking only pay attention to the problems to be 
solved related information, tend to rely on existing 
information and thus less effort, to evaluate the infor-
mation and the judgment tends to be according to the 
external cues, enables its to search results of over gen-
eralization, cannot solve the current problems. They 
search for related information, does not care for its 
mode of action and mechanism to solve the problem, 
do not do to follow the thinking [2].

In the information literacy education for college 
students, there is little concern the individual life as 
well as the “human” existence. On the network today, 
our education should not only focus on cultivating 
students’ information ability, we should strengthen 
the information ethics education, at the same time 
pay attention to the cultivation of students’ individ-
ual characters [3] to better enable students to take the 
initiative to improve their information literacy and 
internalizes for own natural consciousness and nat-
ural demand. With the establishment of the research 
paradigm of cognitive view, information retrieval has 
appeared great change, gradually heavier technology 
and system paradigm to the cognitive paradigm shift. 
And the information literacy education is to empha-
size information main body, namely the user’s knowl-
edge structure, cognitive context, user interaction 
with the system, the user task change. Our time for 
students in information literacy training should pay 
attention to the subjective initiative of its own, “on the 
premise of user cognitive oriented” as the cultivation 
of information literacy, pay attention to the study of 
the user’s cognitive.

3 THE MAJOR POINTS OF THE 
INFORMATION LITERACY EDUCATION 
EMBEDDED IN COGNITIVE VIEW

The cognitive theory and the contents of the informa-
tion literacy education to each other, to construct the 
embedded information literacy education based on 
cognitive theory, to the students learning guidance, to 
achieve the progressive training students’ information 
literacy.

3.1 The cultivation of information cognitive 
process of embedded teaching of middle school 
students

Information literacy is a part of the overall quality 
of the people, to improve the students’ information 
literacy is the effective way to the comprehensive 

implementation of quality education. Information 
emotional emphasis more on attitude and interest 
in the use of information technology, the cultivation 
of students’ positive use of information technology 
to obtain information attitude is the first step in the 
information literacy education for embedded system. 
Students having a certain amount of information 
consciousness, he will automatically monitor their 
cognitive activities by this consciousness, make the 
cognitive behavior after smoothly[4].

3.2 The development of students’ cognitive 
structure of mutual inspiration

The famous psychologist Piaget thinks, cognitive 
structure is the result of the structure of human inter-
nalization activity. He put the cognitive structure is 
understood as a dynamic transition system, embodies 
the essence of the development of cognitive structure, 
learning ability is a product of the environment and 
the innate potential interactions. The development of 
cognitive structure is in the students’ original knowl-
edge system on obtaining, understanding, processing 
and application of information. From a psychologi-
cal perspective, cognitive structure through schema, 
assimilation, adaptation and balance through the inter-
action to gradually develop and grow. Assimilation 
and adaptation are the two important cognitive pro-
cesses, when through the balance operation actively 
monitoring for them with the adjustment, metacog-
nitive ability depends on the development of cogni-
tive structure will gradually improve. Therefore, to 
improve the students’ cognitive structure development 
of metacognitive ability plays a role in adding fuel to 
the flames [4]. And mutual inspiration can make the 
interaction between teachers and students or students 
and students discuss with each other, not only, but 
also to accept questioning and criticizing each other, 
showing a two-way flow of knowledge. In the process 
of the discussion content of obtaining recognition, 
gradually understand each other, not only let the stu-
dents gain new meaning and reconstruction, improve 
their knowledge structure; teachers will continue to 
examine their own education idea and the behavior 
of reflection and reconstruction, improve teachers’ 
ability of self, and promote their professional devel-
opment [5].

3.3 The information literacy curriculum embedded 
in other courses

The integration of information technology course and 
other courses is the best mode to achieve the goal, 
and the reform of the teaching structure is the core 
task of integrating. Reforms in the teaching struc-
ture of teachers, students, teaching materials in the 
teaching media, the interaction of four factors, the 
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cultivation of students’ cognitive ability will become 
easier. Enhancing information literacy embedded in 
other courses, to students’ self awareness and self 
monitoring feedback to create a favorable environ-
ment, provides the basic guarantee for the cultivation 
of students’ cognitive ability, make the students’ cog-
nitive ability can obtain the full display of [3] under 
the environment of information technology.

4 SUMMARY

The main goal of the cognitive view of information 
literacy education is to improve the user use embed-
ded on the literature information and absorption. It 
is the central focus point to “people”, people used 
to integrate information and query, processing, and 
make the information literacy education towards the 
direction of the development of cognitive theory. At 
the same time, but also the information literacy edu-
cation based on cognitive theory in the research field 
of information and other subjects combined, contrib-
ute to the development.
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1 InTRODUCTIOn

At present, an important task in the reform and devel-
opment of occupational education in China was the 
systematic construction of modern occupational 
education which strove to improve the ability of ser-
vicing national strategy. The occupation education 
had been made great development in China in recent 
years. It had been from quantity expansion to quali-
tative improvement. The connotation of occupational 
education and its extension are patulous. The occu-
pation college was developed actively by the Chinese 
government.

To produce the integrated education system in sec-
ondary vocational education higher vocational educa-
tion and undergraduate education. Jiangsu Province of 
China designed three kinds of cohesive models such 
as: 3+2” or “3+3” piecewise teach between secondary 
vocational education and higher vocational education. 
namely, students first studied the secondary occupa-
tion education for three years, then through the regis-
tration mode in higher vocational education to study 
for 2 years or 3 years. At last they obtained higher 
occupational diploma in education; “3+4” piecewise 
teaching between secondary vocational education and 
undergraduate education. namely, students first stud-
ied the secondary occupational education for three 
years, then through the registration mode in under-
graduate education to study for 4 years. At last they 
obtained undergraduate diploma in education; 3+2” 
or “5+2” piecewise teach between higher vocational 

education and undergraduate education. namely, stu-
dents first studied the higher vocational education for 
3 or 5 years, then through the registration mode in 
undergraduate education to study for 2 years. At last 
they obtained undergraduate diploma in education.

2 THE IMPORTAnCE AnD nECESSITY Of 
THE COHESIVE MODELS BETWEEn 
SECOnDARY VOCATIOnAL EDUCATIOn 
AnD UnDERgRADUATE EDUCATIOn

At present the secondary occupation education and 
the higher occupation education were the main occu-
pation education in China. The highly skilled talents 
mainly came from the relearn after general higher 
education and self-study and practice after voca-
tional education. In this way not only the efficiency to 
develop high-end talents was low, but also the social 
cost was high and the success rate was low.

Occupation education had been reformed in China 
in recent years, It payed more attention to skill train-
ing. But subject to the educational system and the 
period was limited, the basic curricula such as phys-
ics, mathematics and some necessary professional 
basic curricula were compressed or canceled. The 
most visible consequence of this was that occupation 
education graduates were lack of knowledge renewal 
ability, innovation ability, technical transformation 
ability, occupation subsequent development ability 
and so on.
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The modern manufacturing such as transporta-
tion, automotive design, machinery and electronics 
required highly skilled talents. The vocational educa-
tion which lasted only three years must not cultivate 
high level technical talents. To extend the professional 
learning time for enhancing the training level, it was 
necessary to link the secondary vocational education 
with the undergraduate education. In order to estab-
lish and improve the occupation education system, 
the education department of Jiangsu province recently 
approved a number of modern vocational education 
system construction projects such as piecewise teach 
between secondary vocational education and higher 
vocational education, piecewise teaching between 
higher vocational education and undergraduate edu-
cation. To improve the system of the modern occu-
pation education and research the law of cohesive 
models between secondary vocational education and 
undergraduate education system, The talents training 
scheme and curriculum standard of automotive spe-
cialty should be formulated. The vocational colleges 
and universities should actively promote link of the 
education system between occupation education 
and undergraduate education.The cohesive contents 
included professional setting, curriculum, textbook, 
teacher, etc. The curriculum was the core and basis of 
cohesive models between secondary vocational edu-
cation and undergraduate education system which laid 
the foundation for cultivating the high skilled talents.

3 PROBLEMS AnD COUnTERMEASURES 
Of THE COHESIVE MODELS BETWEEn 
SECOnDARY VOCATIOnAL EDUCATIOn 
AnD UnDERgRADUATE EDUCATIOn 
SYSTEM

3.1 Problem in the connection of major

At present, there were several major fields of auto-
motive in secondary vocational education such as 
manufacture and repair of automotive, decorative  
of automotive, electronics of automotive, sheet metal 
of automotive, marketing of automotive, etc. While 
the automotive specialties of undergraduate education 
were automobile service engineering and automotive 
engineering. The training content and training methods 
of secondary vocational education and undergraduate 
education should be researched so that the automotive 
major would be docked with the automobile industry.

3.2 Problem in the connection of cultivation 
targets

According to the occupation post, the three par-
ties which were composed of secondary vocational 
schools, undergraduate college and enterprise should 

be cooperated together combined with the training 
goal of occupational education. The occupation abil-
ity and the occupation quality requirements of gradu-
ate were determined.

The occupation ability was classified from low to 
high scientifically. According to national occupation 
qualification system properly, the graduates must get 
the certificates such as car mechanics, auto repair 
technician or engineer trainee of vehicle inspection 
and repair. In the meantime, the training program 
and curriculum arrangement came into being. The 
secondary vocational schools and undergraduate col-
leges should conduct special teaching in each level.

3.3 Problem in the connection of curriculum 
structure

The core of cohesive models was the curriculum. The 
vocational schools had attached great importance to 
the cultivation of practical ability. The proportion 
of practice teaching hours was very high, while the 
undergraduate colleges payed more attention to theo-
retical knowledge. It caused the following problems: 
The cultural basic curricula were disjointed between 
secondary vocational education and undergraduate 
education; The professional theory curricula were 
repeated sometimes. Therefore, we must revise train-
ing scheme. The principles and methods of curricu-
lum design should be explored. Based on the inves-
tigation of talent demand, The target and standard of 
personal training between secondary vocational edu-
cation and undergraduate education would be clarified 
respectively. According to the training laws of applied 
talents, the secondary vocational education graduates 
should be the talents who had operating skill, and the 
undergraduate education graduates should be the tal-
ents who had strong technique and independent study 
ability. Various levels of talents were cultured. It spec-
ified the direction for the development of teaching 
standards and curriculum standards.

3.4 Problem in the connection of curriculum 
content

The secondary vocational school emphasized the 
occupation training of basic knowledge and the 
training of practical skills. It was lack of sufficient 
attention to basic knowledge of culture so that the 
curriculum hours of culture were relatively sparse. 
If students didn’t attach importance to the basic cul-
tural curricula in the secondary stage, they would 
study difficultly in some curricula such as univer-
sity English higher mathematics. They also would 
encounter some obstacles on the understanding of 
professional practice knowledge. finally, because the 
students were lack of perfect knowledge structure and 
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strong ability of self-study, the innovation ability and 
lifelong development of occupation were restricted.

The basic curricula played a basic role in qual-
ity education and lifelong learning.More wide basis 
curricula and professional basic curricula should be 
found in the connection of secondary occupational 
education and undergraduate education. The basic 
curricula such as physics and mathematics were 
essential in the study of secondary vocational educa-
tion. It laid a good foundation for entering the stage 
of undergraduate education.This part of the basic cur-
riculum, which provided the necessary knowledge for 
professional curricula were extended in the stage of 
undergraduate education.

3.5 Problem in the connection of teaching mode

The undergraduate emphasized the knowledge and 
academic, while the secondary occupation educa-
tion emphasized the operability and practicality. 
The occupational ability was regarded as the center 
of teaching plan. The teaching materials were com-
prehensive and practical. The teaching methods were 
flexible. The teachers were called”the double teacher” 
which means that they were both teacher and engi-
neer. All the above features had less common with 
undergraduate education. It would be a challenge for 
the cohesive models. The actual teaching was focused 
on typical work task as the main line. The typical 
work of the automobile 4S stores was regarded as the 
carrier. The learning activities were converted into 
work processes. The work process corresponded with 
the learning activities. The work process was refined.
The theoretical knowledge and working skills were 
instilled in the process of all levels of teaching.

3.6 Problem in the connection of teacher

The cohesive models put forward a severe challenge 
to teachers, both secondary vocational schools and 
undergraduate colleges. The vocational school teach-
ers would not only teach practical ability, but also 
they need to research automobile theory knowledge 
deeply. They would teach the preparatory knowledge 
completely to the students for implementation of 
undergraduate teaching. In the meantime, the univer-
sity teachers would take more time and energy to a 
laboratory for strengthening the practical ability. To 
develop high level technicians, teachers of undergrad-
uate colleges must possess the ability of engineering 
practice. The vocational school teachers and univer-
sity teachers should often communicate each other. 

They would join on the teaching and research activ-
ities and explore a set of curriculum system for the 
cohesive models.

4 SUMMARY

According to the construction requirements of modern 
occupational education, the cohesive models between 
secondary vocational education and undergraduate 
education put forward that the principle, method and 
route of a curriculum system which followed three 
elements concluded job, task and capacity. These 
ideas and achievements had important significance 
for theory guiding. Through the combination of the-
ory and practice, classroom knowledge and practical 
ability, school and enterprise, class and certificate, it 
could provide universal significance and the applica-
tion value of the secondary vocational education link 
with the undergraduate education system.
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1 InTRODuCTIOn

In recent years, the network as an important feature 
in IT-centric technology revolution has affected all 
areas of society. “Internet” at an alarming rate pro-
found impact on the future of social processes and 
human, changing the way people live, learn, work and 
ways of thinking. At present, large-scale Internet has 
entered the lives of the Chinese people, and affects all 
aspects of society. now, our domestic Internet users 
are to grow exponentially, according to the Internet 
Center, October 31, 1997 was 620,000 Internet users 
in China, 31 December 1998 reached 2.1 million, in 
June 1999 Internet users in China rose to 4 million. 
According to official forecasts, by the end of 1999, 
mainland China’s Internet users will reach 7 million; 
to 2001 or 2002 domestic Internet users will reach 30 
million to 50 million. With the expanding influence of 
the Internet, in the 21st century China will enter the 
“network society.”

universities are Chinese social “network” develop-
ment frontier, with the popularity and development 
of network information education, Internet students 
will continue to increase. “Internet” for college stu-
dents’ behavior patterns, values, political attitudes, 
psychological development, moral values, etc. Will 
have a growing impact on how the “Internet age” 
to strengthen ideological and political education of 
college students has become an unavoidable a major 
issue and needs to be resolved.

2 THE pOSITIvE ROlE OF THE InTERnET

With the rapid development of China’s social net-
working today, we must clearly understand the 
far-reaching impact of the “Internet” to bring the 

current ideological and political work, which is both 
a positive side and negative side. 

On the positive side is the “Internet” opened up 
a vast ideological and political education. Features 
networks with resource sharing, online informa-
tion is shared by all mankind, everyone can get, can 
have. Meanwhile, online information sharing as well 
as another layer of meaning, that is, everyone can 
get information from the Internet, but also should 
make their own may provide information to others. 
Resource sharing network of ideological and politi-
cal work in colleges and universities can occupy the 
market network, you can carry out ideological educa-
tion of college students through the network, which 
overcomes the traditional ideological and political 
work of the smaller impact was weakness in a certain 
sense. Meanwhile, the network has to visualize, inter-
esting features, network, graphics, animation, sound, 
image, fun and intuitive, so that it can be attractive. 
In addition, the network resource sharing can make 
the ideological and political workers learned from the 
Internet real idea of   dynamic people, targeted at the 
right ideas and information posted online to educate 
and guide students, it sets up a good style of thinking, 
ideals, beliefs, and thus improve the ideological and 
political work of timeliness. 

In the Internet age, due to new things emerg-
ing, increasingly competitive society, the ideolog-
ical issues will be more complicated. Ideological 
and political Education can take advantage of net-
work-specific information highly integrated, two-
way communication and selectively promote college 
education and targeted to achieve self-education. As 
the network has information can be copied, shared, 
real-time transmission of resistance, which makes 
the whole community college while receiving edu-
cation possible, which is the traditional ideological 
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and political education can not. In addition, the new 
network to adapt to ethics and code of conduct of the 
Internet age, the ideological and political quality of 
the proposed higher requirements, which prompted 
college students to be self-disciplined, realistic, unity, 
cooperation, adherence to morality and ethics.

network can maximize the ideological and polit-
ical work of socialization, ideological and political 
work network with government agencies, families, 
schools connected, which participate in the ideolog-
ical and political work for the community to provide 
a convenient and can achieve the ideological and 
political education combine family and social forces 
at work, so that ideological and political work better 
results will help to further the formation of the great 
advantages of ideological and political work.

Workers learned from the Internet real idea of  
dynamic people, targeted at the right ideas and 
 information posted online to educate and guide stu-
dents, it set up a good style of thinking, ideals, beliefs, 
thereby improving the timeliness of ideological and 
political work. 

3 nEGATIvE EFFECTS OF THE InTERnET

In the Internet age, due to new things emerging, 
increasingly competitive society, the ideologi-
cal issues will be more complicated. Ideological 
and political Education can take advantage of net-
work-specific information highly integrated, two-
way communication and selectively promote college 
education and targeted to achieve self-education. As 
the network has information can be copied, shared, 
real-time transmission of resistance, which makes 
the whole community college while receiving edu-
cation possible, which is the traditional ideological 
and political education can not. In addition, the new 
network to adapt to ethics and code of conduct of the 
Internet age, the ideological and political quality of 
the proposed higher requirements, which prompted 
college students to be self-discipline, realistic, unity, 
cooperation, adherence to morality and ethics.

network can maximize the ideological and polit-
ical work of socialization, ideological and political 
work network with government agencies, families, 
schools connected, which participate in the ideolog-
ical and political work for the community to provide 
a convenient and can achieve the ideological and 
political education combine family and social forces 
at work, so that ideological and political work better 
results will help to further the formation of the great 
advantages of ideological and political work. 

But on the other hand, the network brings not only 
the ideological and political work opportunities, but 
also has had an impact and challenges; its main per-
formance is as follows:

First, the Western culture and yellow unhealthy 
things are easy to produce adverse effects on young 
college students on the Internet. On the Internet 
between different countries and cultural traditions, 
moral values   and way of life very different from their 
conflict is very intense. The important feature of the 
network is a shared and anonymity, freedom and 
openness, and now the Internet to get information 
about our efficient service must resort to a database 
developed Western countries, Western countries such 
values, lifestyle, awareness morphology, and yellow, 
it can be a lot of unhealthy content input. The young 
college students to form a view of the world and is a 
critical period of life, and therefore, online Western 
culture yellow, unhealthy things will be very easy to 
destroy young students inherent morality, values   and 
cultural outlook, and thus poison the young students so 
its quagmire unable to extricate themselves, ideologi-
cal and political workers painstakingly nurtured ideas 
and principles destroyed. College students have been 
accepted in Western culture unhealthy things. light on 
the political apathy, weight may go reactionary road, 
which we must not be complacent, laissez-faire.

Secondly, because in the network, information dis-
semination speed, scale, scope, and the occult are far 
more than any previous media, it is easily the Western 
hostile forces and superstition, cults reactionary 
organizations to use to publicize our penetration. For 
example, in the “Falun Gong” is most prevalent from 
1998 to the first half of 1999, li Hongzhi and Falun 
Gong backbone had opened thousands of worldwide 
web site, use the Internet to quickly spread its fallacies 
and instructions, to lure the masses fooled. Another 
part of the remnant of Falun Gong, the Chinese new 
Year gathering in Tiananmen Square to engage the 
so-called “macro-law” criminal activity, but also 
advance the use of Internet e-mail with domestic and 
foreign criminals in series and planning. Therefore, 
the ideological and political work must attach great 
importance to the ideological and political educa-
tion, occupying new areas of the Internet, in order to 
curb illegal bad guys on the Internet for all college 
students, and incitement. Also, because the network 
of people who are mainly exchanged, machine dia-
logue or computer-mediated communication. people 
all day dealing with computer terminals, and a lack 
of interpersonal feelings that easy to make people 
tend to isolate, selfishness, indifference and non-so-
cialized, easy to make people happy in real life and 
social development of others indifferent. College is 
an important period people interpersonal skills and 
interpersonal formed due to interaction with the tra-
ditional network, interpersonal rapport with a differ-
ent, often difficult to form authentic and safe rela-
tionships, college students in the network exchanges 
once cheated it is easy to be fooled real doubt, pessi-
mism and hostile attitude. Most of the time a lot of 
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current college students and the Internet are playing 
online games, and online games are a lot of wars, vio-
lence, murder, etc. as the main content, which makes 
students addicted to online games could easily lead 
to cold, heartless and selfish personality, anxiety, 
depression and repressed emotions, and even serious 
will happen, “Internet syndrome”, have an extremely 
adverse impact on their academic life.

4 HOW TO uSE THE InTERnET TO 
COnDuCT EFFECTIvE IDEOlOGICAl AnD 
pOlITICAl EDuCATIOn WORK

How to make full use of the Internet has brought 
opportunities and favorable conditions for the ideo-
logical and political work to occupy positions in the 
network culture, to further strengthen the ideological 
and political education of contemporary college stu-
dents to learn and to think it through, I think of the 
following aspects: 

First, you must get rid of old ideas, take full advan-
tage of the opportunities, make great efforts to ide-
ological and political work networking work. The 
ideological and political work refers to the computer 
network at the core of the network party and govern-
ment organs at all levels, political workers and trans-
mission systems, communication systems composed. 
Ideological and political workers can use the network, 
switching, transmission of ideological and political 
education of information, including text, data, sound, 
graphics, animation and other forms of ideological 
education of college students, incentives, guidance 
and control. Ideological and political is to improve 
the ideological and political education of information 
transmission rates, utilization. Spread through the net-
work, enable advanced model of speech, counseling 
experts, the television network directly into the class-
room education seminars that teach one person, the 
whole community college while receiving education 
possible. And because fun, image, intuitive advan-
tage of online teaching, learning educated achieved 
so far superior to the ordinary classroom. Ideological 
and political Work network can also be other mass 
media, such as newspapers, radio, television, books, 
video and audio information relocated outdoor adver-
tising on the network, in order to achieve the ideo-
logical and political education and other mass media 
in conjunction with a complementary, thus greatly 
enhanced appeal, attractiveness and education role 
in guiding the ideological and political education of 
college students. Meanwhile, the network also allows 
learners and educators to achieve two-way communi-
cation, timely access to counseling information and 
timely feedback to improve the efficiency of the ideo-
logical and political education, to further enhance its 
educational function.

To improve the ideological and political work of the 
network must be established ideological and political 
education sites on the Internet? How to use the site to 
carry out the ideological and political education of it 
in addition to the previously mentioned web seminar 
lectures and counseling, but also can use the follow-
ing methods of ideological and political education 
online: First, the use of the electronic letter delivery 
list. We can delivery server via an electronic letter on 
the website will be published in the electronic corre-
spondence list of articles, magazines, newspapers, in 
the form of emails sent to the user’s e-mail box, users 
can express their views on a particular issue, writing 
articles, the server will automatically forwarded to 
another user’s electronic mailbox articles users go. 
Ideological and political work on the site, users can 
post on the issues college students ideological and 
political aspects of their views and discuss the deliv-
ery list through e-letter, and ideological and political 
workers are involved, make their own positive view, 
guide the discussion deepening the ultimate purpose 
of the ideological education of students. Second, the 
use is an electronic bulletin system (BBC). We can 
set up an electronic bulletin system on the ideolog-
ical and political education websites, the contents of 
the ideological and political education to join them. 
We can build in the system forum; college users can 
express their views on, views and discussions on 
certain issues. Ideological and political workers can 
show their stand, viewpoint and publicize the par-
ty’s principles and policies to address the ideological 
issues to achieve the purpose of ideological and polit-
ical education among. We can also create a chat room 
in the system communicate through chat this way and 
ideological understanding of their state of mind, pub-
lished proper perspective, ideological education. With 
the use of the electronic bulletin system to establish 
forums and chat rooms should always play a guiding 
role in the ideological and political workers, in order 
to avoid off-topic, reach the purpose of ideological 
education. Third is the establishment of news ser-
vices on ideological and political education website, 
namely the use of network news servers to provide 
customers with a variety of topics for discussion 
and mutual exchange service. Ideological and polit-
ical workers can express their views in a newsgroup 
topic and play a guiding role, so that more students 
can get the correct ideological guidance. Taking into 
account that not every college users will visit the site 
of ideological and political education, participate in 
 discussions, this part of the thinking person’s online 
education should not give up, take the initiative to 
deal with its ideological problems, you can use e-mail 
to those who were there for the of ideological and 
political education, but also through the exchange 
and discussion of the involvement of other sites, its 
ideological education.
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5 COnCluSIOn

To improve the ideological and political work of the 
Internet age, we should continue to improve infor-
mation literacy ideological and political workers. To 
meet the demands of the Internet age, ideological 
and political workers must have good information 
literacy, which has excellent information awareness, 
information and good information ethics. At present, 
the ideological and political quality of information 
workers needs to be improved, taking into account 
most of them have a high ideological and cultural 
quality, so long as the proper application of computer 
and network training them, it should be said that most 
people are capable online the ideological and politi-
cal work. Ideological and political workers to improve 
information quality is directly related to the educa-
tional level of their thoughts, they only have a good 
sense of information and the ability to understand the 
network environment, and access to the ideological 
and political information from the network, to under-
stand students’ ideological dynamics, and to its for 
education and management to go; but only with good 
information ethics, in order to consciously safeguard 
the network information model laws and regulations, 
and resolutely resist all kinds of reactionary, supersti-
tious, yellow garbage dissemination of information, 
but also in order to truly become qualified Internet 
age the ideological and political workers.

At the same time, we must also strengthen the 
college network ethics, education, the legal system 
of the network, it has the legal awareness of the net-
work to establish a correct concept of network ethics. 
We want to guide students to consciously resist the 
erosion of network garbage, to do not throw garbage, 
not to engage in infringement, do not look at pornog-
raphy, not for hackers, do law-abiding members of 
civilized network, and can consciously safeguard the 
network order. 

In addition, the ideological and political workers 
must also strengthen the monitoring and management 
of network behavior. To establish a permanent agency 
network information management, and the develop-
ment of network codes of conduct, through the review 

and monitoring to regulate network behavior of col-
lege students, on-line reactionary, yellow, unhealthy 
content to clean up, through analysis of monitoring 
to detect the presence of college students ideologi-
cal problems and timely targeted education, so that 
“preventive measure”, resulting in the formation of 
a healthy college campus, non-explicit, remove evil 
righting network environment. Only in this way can 
we take full advantage of the Internet age of ideolog-
ical and political work, and training qualified person-
nel to complete the glorious task.
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ABSTRACT: In accordance with current student condition under five-year-system pedagogical education, 
the author proposes the music educational model of taking students as the main body, and explores the solfeg-
gio teaching way and method under the MIDI environment. The teaching actually affects and strengthens the 
innovation, and the education idea of the student multi-position whole development was enhanced by using the 
modernized teaching method.
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1 INTRODUCTION

The current five-year teacher education is a hot “potato”, 
the quality of students and student decline of traditional 
teaching mode “disdain” for higher teacher education 
have posed a severe test. How to use modern teaching 
methods, to change the traditional teaching model, 
build a student-centered learning environment, and 
effectively improve teaching effectiveness, and promote 
the overall development of students’ multi-faceted, is 
the important issue of teacher education research. In 
this paper, high-division teaching ear training as an 
opportunity to focus on analysis, to explore ways of 
teaching ear training MIDI environment, methods. 

Sight-singing, listening training, students of music 
hearing, memory, and the ability to accumulate musi-
cal vocabulary, etc., is to learn basic vocal music, 
instrumental music, music appreciation and other 
music professional skills, sight-singing and ear train-
ing to strengthen the two musical basic skills training 
enable students to better feel the music, expressive 
music and improve understanding of music.

Solfeggio Teaching MIDI environment, will make 
teachers lead the students to do lessons from the past that 
a lot of practice, a single boring teaching methods to get 
completely changed, and thus greatly liberating for piano 
teachers and students’ dependence and bondage. Change 
this teaching model not only greatly enriches our teach-
ing form and content, but also for our current advocacy 
of innovative education has a positive role in promoting.

2 USE Of pROfESSIONAl TEACHINg EAR 
TRAININg SOfTWARE SYSTEM 

Australian software vendor RISINg of Auralia ear 
training software and Denmark Solfeggio multimedia 
music education software Ear Master pro 4.0 is being 

recognized by excellent ear training software. for 
example Ear Master pro 4.0 will have the following 
advantages: 

Suitable for our operations habits Ear Master pro 
4.0 Chinese version only application 1.97M, lower 
demands on the hardware environment, it can run on 
almost all pC machines, friendly and user-friendly 
interface is very easy for beginners get started.

The software comes with a wide range of teaching, 
from debate to hear the tone interval, chords, tonality, 
rhythm and melody dictation, ear training encompasses 
virtually all teaching content; while, depending on the 
degree of learners, you can randomly choose schools for 
their own content, you can also sneak into the deep by 
progressively learning. There is a very important point 
is that in order to make better learners were listening to 
the debate, and at any time we can arbitrarily change 
the speed, which is almost all the music education soft-
ware and music production software commonality.

It provides an interactive learning environment. 
Students learn basic ear training courses, software can 
give the students practice self-evaluation in the aid of 
the software, so that not only applies to the classroom, 
but also facilitate the students after-school learning. 
for example, listen to the rhythm of debate practice.

3 USE SONAR OR CUBASE ASSISTED 
INSTRUCTION SEqUENCER SOfTWARE 

Known as “Soul Music”, “Music Bones” reputation 
rhythm is a considerable proportion of teaching ear 
training in the training process, and also the most dif-
ficult training. Comes with almost is all the typical 
percussion mankind invention SONAR or CUBASE 
etc. sequencer software, which not only sounds real-
istic, but also rich and expressive. These can be any 
combination of percussion made   backing (woven 
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rhythmic pattern), you can always change accord-
ing to the teaching requirements of speed, strength, 
when traditional teaching and teacher stomp, clap 
their hands or mouth shouting “da da da” were com-
pared its effects are worlds apart, so rich and vivid 
sound not only improve the efficiency of learning, 
but also easier for students to understand and accept. 
for example, Normal School music teaching “Music 
Integrated Course” in the second volume of a rhythm 
ear training exercises, the teacher playing the song 
“breathe”, the students clapping, paitui, stomping 
whom accompaniment.

first, to show the exact music in the classroom is 
our sight-singing, singing lessons and enjoy an impor-
tant element in common with the traditional hand- 
written sheet music is neither beautiful nor accurate, 
but also waste a lot of energy. MIDI music system 
provides us with such a convenient, one can always 
render accurate music, and as needed, to emphasize 
the content of classroom amplification local music; 
Second, while listening to music while watching the 

play MIDI melody, which fully do static and dynamic 
binding, eyes, ears and mind open to students with 
great benefit; Third, these music files exported as 
Jpg or gIf format, and then insert into your lesson 
plans or paper, that is what we should always do the 
job. professional sheet music notation software such 
as Overture, finale and other notation software such 
as Tony Tone, composers, TT composer and so can do 
this. As a sequencer software CUBASE3.0 also has 
a powerful music editing features, a variety of music 
symbols complete editing method is simple, those 
interested can search for relevant articles of learning 
online.

Secondly, multi-part solfege, by adjusting 
CUBASE3.0 acoustic phase (pan), part volume, so 
that students in their own voices while sight-singing, 
to develop the habit of listening to other voices atten-
tion, which the bass auditory and intonation training 
is particularly important. for example, two part sight 
singing (children’s song) “small pine tree.” In this 
article, as the duet in the same rhythm down, both 
with degrees between the two voices, three degrees, 
there are six degrees of fauna carried out for accu-
rate grasp of music image, singing quasi-pitch is the 
key, so the students singing and sound volume adjust 
timely between the upper and lower parts relative to 
solve the above problems have actively helped.

4 TT COMpOSER USINg INTEllIgENT 
SOfTWARE TO ExpAND THE TEACHINg 

TT is a composer from the Central Conservatory of 
Music Alto Company independently developed com-
puter music production software, installation and use 
are very simple, it is called “Everybody will learn” 
software. Related information, please consult our 
website Alto (http://www.centrmus.com). TT com-
poser using intelligent software to expand our teach-
ing can indeed play a very helpful role. 

TT composer is colorful accompaniment figurations 
of traditional piano accompaniment a good supplement. 
TT composer can bring students to a variety of accom-
paniment styles full of imagination, to avoid monotony 
automatic accompaniment software brings problems, 
and we can be part of the accompaniment texture after 
deletion using either different Style, figurations more 
complete in combination in the same song.

The teacher let the students know, not just music 
composer things each of us can create their own 
works of creative fun give our lives to add a bright 
color, the use of TT were music composer Writing 
music makes us feel not so mysterious. At the same 
time, we believe that music, especially children’s song 
writing into our music education, music education is 
not only the diversity of diverse needs, but also reflect 
the quality of education, innovation and education.

figure 1. MIDI recording, editing, processing, mixing, 
and mastering environment.

figure 2. Ear master pro 4.0 operating points.

9781138027282_Chp_2005.indd   470 21/04/15   3:17 PM

 

http://www.crcnetbase.com/action/showImage?doi=10.1201/b18558-107&iName=master.img-000.jpg&w=187&h=141
http://www.crcnetbase.com/action/showImage?doi=10.1201/b18558-107&iName=master.img-001.jpg&w=187&h=141


471

The teacher summarizes the students’ work and 
gives correct me, then outstanding works entered into 
TT composer allocation chords and add accompani-
ment. Within a very short time, a big eye-opener for 
students to work with the birth, which makes tradi-
tional music teaching large Diego glasses, because 
this is no longer the “fancies”, the “paper” becomes 
real “hearing art “, I think this is our match every 
teacher and eager to do. As another example, given 
a few key tones 1, 2, 3, 5, 6, please use their imag-
ination to any combination of notes, to create an 
 ethnic-style eight sections of the works, the end of 
the sound to the tonic “1” on. Also, students are under 
the guidance of a teacher, with a positive allocation 
harmony chord for the song and export audio files, 
and then burn a CD to prepare students to exchange 
and learning.

for sight-singing works, we feel the changes con-
sequent on the style by changing its signature, key 
signature, speed, etc. This in-depth understanding 
of our students to learn by analogy works and other 
related disciplines singing are also very good.

The song’s speed is moderate Allegro, emotions 
are warm and lively, and we change its time signature, 
key signature and the speed, and then add the appro-
priate waltz accompaniment style TT composer, the 
music, the mood here has undergone great changes.

5 AUxIlIARY pRACTICINg EAR TRAININg 
METHODS AND TECHNIqUES 

Snoar has a rich timbre but also can load a variety 
of sources. It has all the typical percussion effects, 
sound very realistic, extreme efforts have feel, from 

electronic drums, bass drums, to the Japanese koto, 
and a hundred kinds of percussion instruments 
sanxian can be found. Teacher in the class is the 
actual audio sync to show students, instant play-
back, making rhythm training with different sounds 
and different sound. Difficulties encountered heavy 
rhythm, or difficult to grasp the rhythm of the stu-
dents, teachers take varied sound to attract students 
of hearing and mobilize the enthusiasm of students, 
students can freely change their own particular type 
of rhythm instruments according to their prefer-
ences, and a time when speed is can be swapped. 
Change the past repeatedly listening fixed pattern. 
At the same time intervals, chords, melody and per-
ception will not run because the low notes piano 
pop any deviation, its acoustics and teaching effi-
ciency a big difference.

EarMaster ear training teaching abroad is many 
professional colleges in widespread use, referred to 
as an ear training guru. It is targeted; there is an intu-
itive precise statistical analysis, for different people 
to choose other advantages according to the learning 
focus. figure 4 is a more comprehensive knowledge 
of EarMaster ear training software system, which the 
classification is easy to difficult, from simple to com-
plex, progressive layers, has a highly targeted interac-
tion and openness. 

for example, teachers can follow the progress of 
teaching requirements and in accordance with the 
specific circumstances of the student’s learning, indi-
vidualized, targeted selection exercises. EarMaster 
can immediately provide the appropriate report card, 
showing the test of time, the number of examinations 
name and answer, the correct rate, draw rate, very 
intuitive and precise.

figure 3. CUBASE3.0 in the process of establishing the rhythm track.
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Teachers can base on these data, selects students 
in class solution assessment exercises, the more con-
venient for students learning purposes. As long as the 
user an overview of selected teachers, one can clearly 
know the lack of students. When teaching, the teacher 
in advance of the sight-singing melodies and listen-
ing content programming and playback, when you 
can walk into the middle of the collective exercise 
of individual students and student exchanges guide 
or explore this teaching method not only pulled into 
the distance between teachers and students , but also 
to better improve the efficiency and quality of teach-
ing, but also to facilitate teachers to keep abreast of 
students’ knowledge and grasp the situation, while 
allowing students to clearly know their place and to 
correct deficiencies, thus greatly improving the effi-
ciency of teachers and teaching efficiency.

6 CONClUSION

Solfeggio As music major institutions all normal 
basic courses, showing a particularly important role 
are particularly critical. However, with the develop-
ment of the times, the problems of traditional teach-
ing methods exist. Solfeggio paper spectrum of cases 
is difficult to produce the sound of hearing students’ 
association, single and boring sound, intonation can-
not be objective and quantitative analysis, no scien-
tific accurate evaluation, etc., have been difficult to 
meet the needs of society. The technology used in 
computer music ear training is needed not only to the 
growing diversification of the times, or the transfor-
mation of classroom teaching and student needs. In 
this paper, several ear training software as the main 
object of study, research methods proposed com-
puter music technology assisted teaching ear training. 
Traditional teaching carried out a detailed analysis of 
the problem, the use of computer music technology 
in electronic music can sound, audiovisual meth-
ods rich sound, digital audio analysis techniques, 
precise statistical analysis to solve the problem, for 
 computer-aided teaching music technology feasibility 
and practicality were demonstrated.

However, in the domestic computer music technol-
ogy in various music colleges teachers not  common, 
most of the teachers and students do not understand 
this. How do the popularity of computer music tech-
nology knowledge is a question worth pondering. 
In this regard I have the following thoughts: for 

the provinces municipalities and school, the estab-
lishment of specialized lectures and presentations 
of academic research, and constantly update the 
relevant books and audio books and other books. 
Relatively simple to set up interesting computer 
music appreciation classes in schools, so that stu-
dents have a general awareness of this. In the course 
of various types of normal or can be set to music 
colleges in elective courses on computer music tech-
nology to attract more non-professional students to 
learn, so that is very conducive to the popularity of 
computer music technology. Meanwhile, the era of 
the 21st century continues to progress, coupled with 
computer music technology, operational and profes-
sional, thus educators and educated to be life-long 
learning is a must.

With the rapid development of technology, the 
computer music technology to solfeggio in training 
is an essential modern means. It updates the tradi-
tional teaching model to optimize the teaching meth-
ods, expanding the horizons of students, but also to 
encourage students to take the initiative in various 
channels to seek ways of learning and acquiring new 
knowledge, provide teachers with modern technol-
ogy teaching tools and teaching methods in solfeggio 
teaching do have a great prospect. 
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ABSTRACT: This thesis is aimed at Chinese-Korean bilingual children who are the beginners to study  English 
in China. According to the results of English teaching experiments and statistical analysis of the achievement 
data of different types of bilingual students, this thesis analyzes English acquisition characteristics of these 
bilingual children with different bilingual proficiency. The result shows that different bilingual proficiency has 
significant impact on English language acquisition. 
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1 INTRODUCTION

China is a multi-ethnic country. Most of the ethnic 
groups still maintain their own languages, culture 
and customs. At the same time, as a unified multi- 
ethnic country, the Chinese government requires the 
entire nation including the minorities to master a 
common language - Chinese Mandarin to strengthen 
the unity of the country, develop economy and cul-
ture and strengthen the ethnical communication. 
Thus, China’s ethnic minorities also need to master 
a second  language - Mandarin. So there is bound 
to be the phenomenon with two or more languages 
used simultaneously in the minority’s areas of 
China. Those who can use two or more languages   to 
learn, work and live are called “bilinguals” or “mul-
tilinguals”. The “bilinguals” phenomenon is more 
common in minority nationality areas in China.

Chinese Korean is a typical “bilingual” group. 
In social life, work and study, they use both of 
Chinese and Korean. Due to the unique bilingual 
social environment, most of Korean ethnic people 
can use Korean Chinese and Chinese freely. Then 
do the bilingual proficiency have any effect on the 
ability to learn a foreign language or whether bilin-
gual proficiency can promote the foreign language 
acquisition?

For this reason, the authors spent a semester doing 
a teaching experiment to find out whether different 
bilingual proficiency can affect the foreign language 
acquisition result. 

2 EXPERIMENTATION

2.1 Examinee

As there were a few research data on bilingual foreign 
language acquisitions and a lack of previous experi-
ence, we chose bilingual children from Grade Three 
to be the examinees who had never learned a foreign 
language before. Thinking about the influence of the 
elements of students’ intelligence, and language skills, 
etc., we selected middle-level students as the exami-
nees. The ages, genders and some other factors were 
taken into account, too. And finally, we have three dif-
ferent types of classes with 12 students in each class. 
We also arrange a Han Chinese class as a contrast 
class. The followings are the information in details:

Class A: Han ethnic in Han primary school
Class B: Bilinguals in Han primary school
Class C: Bilinguals in Korean Primary school
Class D: Korean ethinc in Korean Primary school

2.2 Experiment content

The English teaching experiment lasted for a semester. 
There were 40 class hours totalled, at the same time for 
the four different classes. The main teaching contents 
were alphabets, pronunciation, vocabulary, simple sen-
tences, the simple use of do, have and be, and some daily 
conversations. Through explanation and practice, the 
students were required to memorize 26 English letters, 
to master IPA and different combinations, to distinguish 
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different pronunciations, to master the simple use of do, 
be and have, to make phrases and simple sentences with 
the words, to use the conversation learned flexibly and 
to gain the ability of using simple English. 

The teaching content, teaching time, progress, 
assessment content and assessment methods of each 
experimental class were the same. The only difference 
was the teaching method. For Class A and D, teachers 
just used one language, that is Chinese and Korean, 
respectively, but for Class B and C, teachers adopted 
the method of bilingual teaching through the contrast 
of Chinese and Korean. But they had a slight empha-
sis on the teaching language. For example, the teacher 
of Class B mainly wrote Chinese on the blackboard 
while the teacher of Class C wrote Korean.

2.3 Data collection

There were assessments on the teaching contents after 
each lesson. Each time at the end of class, the four 
teachers would have a discussion about the teaching 
situation and the problems appeared in class. Then 
they came up with the way to deal with the problems 
and made preparations for the specific content for the 
next lesson. After each assessment, they had a serious 
statistic on the results, kept detailed records and ana-
lyzed how these difficulties and errors appeared then 
compared among different class types. After the end 
of the teaching experiment, they collected all data, 
carried on the statistics and analyzed the results.

3 DATA ANAlYSIS

We used SPSS12.0 for the 19 assessments of different 
classes. Table 1 is the result table of descriptive statistics. 

The table can show the average score sample content N, 
Mean, standard deviation, standard error, 95% confidence 
interval, minimum and maximum of the four classes. 

As it could be seen from Table 1, the average 
scores of Class B were higher than Class A; Class C 
was higher than Class D. In that way, could we infer 
that there were differences between monolingual 
classes and bilingual classes and questioned whether 
these differences were significant? Was there a sig-
nificance on foreign language acquisition caused by 
different bilingual proficiencies? We could not draw 
a conclusion just according to Table 1.

If we wanted to analyze the statistics further, we 
had to make sure that whether the variance of all data 
of each class had homogeneity, see Table 2.

Table 2. Test of homogeneity of variances Scores.

levene Statistic df1 df2 Sig.
9.707 3 72 .000

Of significance, p < 0.05, we can find that there 
were significant differences at the level (• = 0.05 ) in 
the variance of each class, so the variance of each class 
had no homogeneity. This conclusion was an important 
condition for selecting multiple comparison method. 

Table 3 was a single-factor analysis of variance. It 
mainly used the variance of select items to analyze the 
results. The output showed squared deviations within 
the groups and between groups, the Sum of Squares, 
degrees of freedom (df), Mean Square, F value and 
probability p values. For the results p < 0.05, there 
was a significant difference in the mean at • = 0.05 

Table 1. Descriptives Scores.

 95% Confidence Interval for Mean

 N Mean Std. Deviati Std. Error lower Bound Upper Bound Min Max

A 19 85.54 3.76 .86 83.72 87.35 77.7 93.3
B 19 89.27 2.59 .59 88.02 90.52 84.9 94.0
C 19 80.37 7.01 1.60 76.98 83.75 69.4 91.5
D 19 74.44 7.60 1.74 70.77 78.10 61.8 90.7

Table 3. Anova Scores.

   Sum of Squares Df Mean Square F Sig.

Between Groups (Combined)  2366.031 3 788.677 24.641 .000
linear Term Contrast 1691.882 1 1691.882 52.861 .000
 Deviation 674.148 2 337.074 10.531 .000

Within Groups   2304.469 72 32.007  
Total   4670.500 75    

*The mean difference is significant at the .05 level.
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level among the groups. So there was significance to 
carry on the statistics of each team’s mean.

Since there were four different types of classes 
in this teaching experiment, we needed to carry out 
multiple comparisons about the mean with the lSD 
method and Games-Howell method, see Table 4.

Table 4 is the results of multiple comparisons. 
According to the results of the test of homogeneity 
of variances in Table 2, p <0.05 which illustrated that 
there were significant differences in the variance at• = 
0.05 level of each class, so each class had no homoge-
neity of variances. So we only adopt Games-Howell 
method to analyze the results and made conclusions on 
all analytical data. To see from the results shown on the 
table, there were significant differences at the • = 0.05 
level among A, B; A, C; A, D; B, C; B, D; but there was 
no significant difference between the C and D. In the 
table the one which was marked with “*” showed that 
the mean difference was significant at the .05 level. 

To demonstrate the mean comparison among the 
classes visually, the following Mean Scatter figure 
was designed with common factor variance Class 
as the horizontal axis and independent variable 

Scores as the vertical axis. The distribution of the 
mean of each class could be seen from the figure.
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Then, based on the analysis above, bilingual com-
parison education had no significant difference in the 
scores of Class C and D. However, the difference of 
bilingual proficiency had significant differences in 

foreign language acquisition. This difference also 
appeared in the process of bilinguals’ and monolin-
guals’ foreign language acquisition. Causes of the 
differences would be analyzed below.

Table 4. Multiple comparisons dependent variable: Scores.

(I) ClASS (J) ClASS
Mean 

Difference (I-J) Std. Error Sig.

95% Confidence Interval

lower Bound Upper Bound

lSD A B −3.7284* 1.8355 .046    7.3874 6.9393E-0
C 5.1726* 1.8355 .006    1.5136   8.8317
D 11.1000* 1.8355 .000    7.4410 14.7590

B A 3.7284* 1.8355 .046    6.939E-0   7.3874
C 8.9011* 1.8355 .000    5.2420 12.5601
D 14.8284* 1.8355 .000    11.1694 18.4874

C A −5.1726* 1.8355 .006    8.8317   1.5136
B −8.9011* 1.8355 .000    12.5601   5.2420
D 5.9274* 1.8355 .002    2.2683   9.5864

D A 11.1000* 1.8355 .000    14.7590   7.4410
B 14.8284* 1.8355 .000    18.4874 11.1694
C −5.9274* 1.8355 .002    9.5864   2.2683

Games-Howell A B −3.7284* 1.8355 .006    6.5712   −.8856
C 5.1726* 1.8355 .040    .1794 10.1659
D 11.1000* 1.8355 .000    5.7617 16.4383

B A 3.7284* 1.8355 .006    .8856   6.5712
C 8.9011* 1.8355 .000    4.1489 13.6532
D 14.8284* 1.8355 .000    9.7105 19.9464

C A −5.1726* 1.8355 .040 −10.1659   −.1794
B −8.9011* 1.8355 .000 −13.6532 −4.1489
D 5.9274 1.8355 .078     −.4693 12.3241

D A −11.1000* 1.8355 .000 −16.4383 −5.7617
B −14.8284* 1.8355 .000 −19.9464 −9.7105
C −5. 9274 1.8355 .078 −12.3241     .4693

* The mean difference is significant at the .05 level.
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4 CONClUSION DESCRIPTION

First, look at Class C and D. The natural circumstances 
of two experimental classes are almost the same, but 
in the process of English experimental teaching, Class 
C uses both Korean and Chinese simultaneously, and 
only Korean for Class D. According to the analysis of 
the results of statistics, there is no significant differ-
ence between class C and D. That is to say different 
teaching methods will not result in the differences 
of students’ achievement significantly. But from the 
comparison of the mean scatter plots and descriptive 
statistics analysis table, we can see that the use of 
bilingual teaching in the classroom has more positive 
impact on students’ language acquisition than mono-
lingual teaching, but it is not very significant.

Next, let’s see the differences among Class A, B, C 
and D. From result, it can be seen that there are sig-
nificant differences between classes A, B and classes 
C, D. As it has already been mentioned above that dif-
ferent types of languages have influences on foreign 
language acquisition. Although Chinese and English 
belong to different types, there are many similarities 
between them, such as SVO word order, but Korean is 
SOV structure. This is the impact of foreign language 
acquisition caused by different types of languages. 
For this reason, many Korean ethnic students learn 
Japanese well. And for these children, their cognitive 
capacity for language is still not strong, so they do not 
have a full understanding of the differences between 
languages. In that way, to support the transfer func-
tion of language in the process of foreign language 
acquisition will bring great effect.

The following focuses on the differences between 
Class B and other classes: 

Class B and Class C, D: The students in Class B, C, 
and D are all Korean ethnic, they are all in the same 
grade with ten years’ experience, all master two kinds 
of languages with Korean as their native language and 
Chinese ad their second language. The problem is that 
they have different bilingual proficiencies and differ-
ent frequencies of using the two languages.

The students in a Class B study in Han ethnic 
school, during school they can use Chinese to study. 
At school, the active language code in the brain is 
Chinese. But when these students go back home, they 
communicate with their parents in Korean. Because 
of the needs of daily life, they have to learn Korean, 
then they can have no barriers in their lives. At home, 
Korean language code is active in the brain. Moreover, 
the Korean language and cultural knowledge are 
also acquired with native language. Although most 
of these students can’t write or read Korean, it does 
not matter because the original form of the language 
is oral expression. Therefore, it does not affect their 
bilingual proficiency. School - family these two dif-
ferent locations to promote them to convert language 

codes frequently and have different language think-
ing. Over the years, they have been accustomed to this 
frequent code switching. Accordingly, the two lan-
guages almost exist and develop in the brain simul-
taneously. In daily communication, they can start 
communication in different languages at any time 
with different language. The students who formed 
the habit to think and express in bilingual have strong 
bilingual proficiency. 

The students in Class C and Class D are Korean 
ethnic learning in Korean Schools.

Although they also learn and use Chinese, the feel-
ing and use of Chinese are different from the students 
in Class B. The students in the Class C study scientific 
and cultural knowledge in Korean, and the frequency 
of using Korean in the family and social interac-
tion is also high. Generally, Chinese is just a course 
or a branch of knowledge for them. They have to use 
Chinese for some environmental needs, although they 
can use Chinese to communicate with others, Chinese 
is just a “second language” for them. For most students, 
the Chinese have not become necessary language for 
survival yet, so the level of their Chinese is not high, 
and they can not use Chinese knowledge flexibly. 
Thus, they can’t use code- switching as freely as Class 
B. Although these students can use Chinese in their 
life, the consciousness by using Chinese is less than 
the students in Class B, and so are their bilingual pro-
ficiencies. In foreign language acquisition, the role of 
Chinese can not be fully mobilized. However, they have 
great potential, with the improvement of their Chinese 
and the increasing frequency of using Chinese, their 
bilingual proficiencies are enhancing gradually. 

It is clear that the differences of bilingual profi-
ciencies have significant effects on foreign language 
acquisition. Thus, we must strengthen the Chinese-
Korean bilinguals’ bilingual proficiencies which can 
not only develop their bilingual advantage, but also 
play a potential role in foreign language acquisition. 

5 CONClUSION

It was found through the teaching experiment, there 
is a significant relationship between foreign lan-
guage acquisition and bilingual proficiency. For a 
bilingual, the higher his bilingual proficiency is, the 
more advantages it has in foreign language acquisi-
tion. Therefore, for Chinese Korean ethnic students, 
they should start from childhood to strengthen their 
bilingual proficiencies. language is an important tool 
for thinking. language skills and thinking skills are 
mutually reinforcing, and the development of lan-
guage skills can develop children’s intelligence. In the 
process of foreign language acquisition, since bilin-
gual have demonstrated their advantages, they should 
play to their strengths in foreign language acquisition. 
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Making good use of bilingual foreign language acqui-
sition will eventually lead to multi-lingual people. 

The research on foreign language acquisition 
based on bilingual is a systematic project. The  foreign 
language acquisition research in bilingual is still in 
its infancy, both theory and practice are inadequate. 
There is still much to be researched in this area, but it 
also requires more manpower, material resources. The 
study did not find out how bilingual learn a  foreign 
language. To get enough evidence and theoretical 
support, there is still much work to do. The function 
of this article is just throwing a stone to clear the road.
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Exploitation on school-based traditional ethnic sports course in primary and 
middle schools of ethnic region in northwest Guangxi
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ABSTRACT: Study on ethnic sports resources in Hechi, northwest of Guangxi, and exploration of school-
based  P.E. course in primary and middle schools show that exploitation on school-based course can be of assis-
tance to schools to better establish their own special running characteristics. Also, it may upgrade the teacher’s 
proficiency, enhance the development of the student’s personality, realize individualized P.E. education and 
satisfy the plural needs of student; moreover, it will serve to popularize the inheritance and development of 
ethnic sports. The exploitation of text and course should be discussed in aspects of content selection, course 
exploitation, course implementation, and teacher’s training.

KEYWORDS: Northwest Guangxi of China; Primary and middle schools in ethnic region; Traditional ethnic 
sports; Exploitation on school-based course.

1 INTRODUCTION

The new round of course reform has infused new 
vitality to P.E. education in primary and mid-
dle schools in ethnic region. It has altered the 
over-conformed situation of the course manage-
ment by practicing a three-level system of state 
management, regional management and school 
management, which has promoted the course’s 
adaptive capacity to certain region, teacher and 
student as well. It goes along with the international 
trend of course reform and highlights the school-
based course in the project. The exploitation on 
school-based course can fully explore student’s 
potential individual advantages, and enhance the 
all-rounded development of their personality; it 
conforms to the development of modern educa-
tion, and gives expression to the superiority of 
traditional ethnic sports, in favor of giving play 
to teacher’s initiatives and improvement in teach-
ing and researching level; northwest of Guangxi 
is the gregarious dwelling of ethnic peoples, it 
is rich in traditional ethnic sports resources, and 
every project there possesses strong ethnic culture 
characteristics, which boasts infinite potential of 
exploitation. Utilize the traditional ethnic sports 
as school-based course can not only solve the 
problems of insufficient fund, venues and facili-
ties, but also enrich the teaching content in class. 
It will also render systematic inheritance and fur-
ther development of the traditional ethnic sports in 
northwest Guangxi.

2 SUmmARY Of TRADITIONAL ETHNIC 
SPORTS IN NORTHWEST GUANGxI

Northwest Guangxi in China is the gregarious 
dwelling of several ethnic groups with the Zhuang 
people as the body. It consists of 16 cities and coun-
ties and populates seven minority peoples: Zhuang, 
Yao, miao, molao, Dong, monan, and Shui people. 
Among them, molao and maonan Autonomous 
County of Guangxi is the only ones for the people 
in China. The distribution of minority peoples fea-
ture in that” large area inhabited by several national-
ities and small inhabited by their own”. The people 
in northwest Guangxi is industrial, courageous, and 
earthy, and they have created and developed various 
traditional ethnic sports with diverse forms, rich 
contents, strong ethnic characteristics and profound 
appreciation of the people. The traditional ethnic 
sports is a gorgeous pearl in our treasury vault of 
our national culture, and our precious ethnic cultural 
heritage.

There are multiple traditional ethnic sports events 
in northwest Guangxi. According to incomplete sta-
tistics, there are totally 128 traditional ethnic sports 
in Guangxi, of which over 60 has been listed in the 
sports section of the General Annals of Guangxi, and 
28 remains to be listed.

for example, in Zhuang people’s culture, there 
are embroidered ball throwing, shoulder pole beat-
ing, turtledove jumping, Zhuang Kung fu, frog Kung 
fu, knife circle penetrating, fire circle penetrating, 
chair dragon line, wooden wheel rolling, headstand 
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walking race, three-person board shoes race, hunt-
ing, promotion picture, pack basket ball, Liao ball, 
bee drum beating, etc. In Yao’s, there are bronze 
drum beating, dustpan beating, hasten laborer dance, 
wrestling, Spring buffalo dance, broze bell dance, 
Hongmen performance, strap beating, bamboo bar 
pulling, archery race, spinning top, knife mountain 
climbing, trumpet ball, pulling out the Huluxiao 
wine, Bamboo lyre drum beating,etc. In molao’s, 
there are elephant step and dragon dance, grass 
dragon dance, pearl grabbing, phoenix’s egg protec-
tion, zongzi grabbing, fenghuo ball, etc. In maonan’s, 
there are “with the top”,” with the filler”, “with the 
patchwork”,“with the back”, stone lock carrying, and 
wrestling with tied waist, etc. In Shui people’s tradi-
tion, there are horse race, archery race on horseback, 
and Huamei scraping, etc. Performance events are 
also quite abundant in Hechi, there has been 91 per-
formance events exploited and collected since 1984.
[1] In terms of their characteristics, they are rich in 
deep cultural implication, distinguishing in styles, 
and create diverse phenomena. In terms of their con-
tents, some take their roots in agricultural production 
activities, some originated from ethnic cultural spe-
cialties, some evolved from religions and sacrificial 
ceremonies, and some derived from wars. They can 
serve to put forward local ethnic cultures, facili-
tate national coherence, and they boast commercial 
exploitation values.

According to the manifestation and the character-
istics of the traditional ethnic sports, we divide them 
into four categories: the competitive events, the per-
forming events, the fitting and entertaining events, 
and the events of the game.

3 DEfINITION Of THE SCHOOL-BASED 
COURSE AND ITS ExPLOITATION

School-based course is a scheme with teachers as 
its center. In the practical implementation of the 
national Spots and Health Standard and regional 
Implementation Scheme of Sports and Health 
Course, it will assess the students’ demand in the 
school;on the basis of making the bast of sports 
resources in schools and communities, it aims at 
promoting student’s health.[2] School-based course 
exploitation refers to a series of reform activities 
under the guidance of the national Spots and Health 
Standard and regional Implementation Scheme of 
Sports and Health Course, which is intended to 
satisfy students’ need of exercise and enhance their 
healthy growth according to the specific characteris-
tics, conditions and educational resources of certain 
schools. 

4 SIGNIfICANCE Of LAUNCHING  
SCHOOL-BASED COURSE ExPLOITATION 
IN PRImARY AND mIDDLE SCHOOLS IN 
NORTHWEST GUANGxI

4.1 Be assistant to build up sports teaching 
characteristics and establish special running 
styles of schools

The characteristics of a school refers to its own distin-
guishable traits in comparison to those schools in the 
equivalent categories. In other words, schools should 
take full advantage of its own characteristics and mer-
its in its running process, put the education scheme in 
effect creatively, and establish itself special and sta-
ble characteristics and style.[3] At the same time, its 
emphasis on the uniqueness and differences of teach-
ers and students has involved in the schools particular 
running philosophy, which contributes to the creation 
and development of the tradition and running style 
of a school. The economy, culture, and education of 
Northwest Guangxi is relatively undeveloped, which 
cast an influence on the disadvantageous condition of 
the education facilities in local middle and primary 
schools compared with their urban counterparts. The 
schools should thus enhance their advantages and 
avoid theie weaknesses, actively initiate sports teach-
ing characteristics, and establish their special running 
styles, which lies in the utilization of the blessed eth-
nic cultural resources in Northwest Guangxi. In addi-
tion, the exploitation of school-based course will help 
to improve the sports teaching facilities and the estab-
lishment of special sports curriculum system.

4.2 Be assistant to improve the professional 
developing level of P.E. Teacher

The exploitation of the school-based P.E. course focus 
on the teachers, which established the position of pro-
fessional autonomy, entitles them to participate in the 
exploitation and make decisions in it, and confer on 
them the right and responsibility in the process, rein-
forcing their sense of responsibility and obligation. 
However, this exploitation is one of creativeness with 
difficulties of multiple aspects; therefore it requires 
a higher standard of professional consciousness and 
quality. Teachers are supposed to go deeper into the 
exploration of the course, of the students and of the 
society, and be bald to innovate with breakthroughs of 
the out-of-date teaching pattern. The processing and 
integrating of traditional ethnic sports resources is a 
procedure of studying and innovating, which will ele-
vate the individual thinking and innovative ability of 
teachers and promote their professional spirit, knowl-
edge and competence.
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4.3 Be assistant to develop students’ individuality, 
realizing individualized education and 
satisfying the diversified sports needs of 
students.

 One prominent trait of modern society is the principle 
of ” people first”, which highlights the development of 
people’s individuality and creativeness. Sports activ-
ities lies the premise on people’s physical activities. 
People will have various needs due to their differences 
in physical qualities, capacities, health conditions, 
interests, and living environment. As a result, on the 
basis of general unified requirements, the setting of 
P.E. course should consider the specific condition of 
individuals, make the most of the circumstances to 
accomplish individualized education and satisfy the 
diversified sports needs of students. There are plen-
tiful ethnic groups settling in Northwest Guangxi, 
whose interests and customs are different from each 
other more or less. Consequently, the sports activi-
ties are abundant and diverse: some are competitive, 
some fitness-based, some entertaining, others feature 
in customs, or blend various characteristics together. 
These diverse sports activities provide schools with 
numerous available choices and expand the space 
of development, which will absolutely benefit the 
accomplishment of individualized education and sat-
isfaction of students’ diversified needs.

4.4 Be assistance to inheritance and development 
of traditional ethnic sports in Northwest 
Guangxi

The popularization and mass recognition of Chinese 
traditional sports is bound up with the rise and fall of 
traditional ethnic culture and inheritance and devel-
opment of Chinese traditional culture. In the light 
of educational anthropology, education is the major 
way of generating culture. Also, inheritance of cul-
ture is an important part in education. for a long time, 
schools have always been the cradle of culture, the 
carrier of culture, the manufacturing location of cul-
ture, and an essential front of advanced culture. To 
cast our eyes on history, many sports activities started 
their origins, popularization in schools. So to carry 
out the exploitation of school-based P.E. course in 
primary and middle schools in Northwest Guangxi, 
and involve traditional ethnic sports in modern soci-
ety genuinely, and complement the modern sports 
mutually is of great significance. And then, those 
graduating from schools with abundant and excellent 
knowledge of traditional ethnic sports can serve as 
the inheritor and transmitter of ethnic culture, which 
will be conducive to the inheritance and development 
of ethnic culture.

5 THE ADvANTAGES Of LAUNCHING 
SCHOOL-BASED COURSE IN PRImARY 
AND mIDDLE SCHOOLS IN NORTHWEST 
GUANGxI

5.1 Geographical resources advantages

Hechi, city of Northwest Guangxi, populates 8 minor-
ity groups: Zhuang, Yao, molao, maonan, Shui, Dong, 
miao, etc., which adds up to 3 million and 400,000, 
representing over 85% of all in Guangxi. The area is 
one of those dwells most minority groups.[4] In the 
history spreading thousands of years, the minority 
groups integrate and live with each other, together 
they creating and inheriting the traditional ethnic 
sports of distinctive styles, leaving precious cultural 
heritages for human civilization. Events like spinning 
top beating, board shoes race, board shoes dance, 
high-heel horse, embroidered ball throwing, bamboo 
ball, shoulder pole beating, all these iconic events 
of Northwest Guangxi, not only constitute the daily 
exercise activities of local people, but belong to the 
local original ethnic culture dated back to thousands 
of years ago. As a result, infusing these events in the 
school-based exploitation process in primary and 
middle schools in Northwest Guangxi can serve to 
radiate to a full extent the contents, forms, and cul-
tural inheritance to teachers and students in that area, 
and further the integration of traditional ethnic sports 
into primary and middle school classes and establish 
its own characteristics.

5.2 National policies lay a foundation of school-
based course exploitation

In 2001, it was clearly announced in the “Basic Edu
cation Curriculum Reform(trial implementation) “ in 
the National Education Work meeting that” (schools 
are supposed to) alter the over-centralization of the 
curriculum management, and carry forward a three-
level management system of state management, 
regional management, and school management, and 
strengthen the course’s adaptive capacity to different 
locations, schools, and students.” The new outline has 
proposed a curriculum management system that puts 
functions as its core, according to which the division 
of curriculum is conducted. On this background, the 
school-based course exploitation has broken through 
the old centralized management system, and pro-
vide schools, teachers, and students wider space to 
choose and make decisions. School Management 
of Curriculum Guidelines declaimed that schools 
should” explore students diversified sports devel-
oping needs, exploit and select text resources that 
match with their own characteristics and optional for 
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students.” It has also asserted concrete requirements 
of the exploitation process and modes of execution, 
which consolidates a firm guarantee of school-based 
course exploitation of traditional ethnic sports.[5]

6 THE IDEA Of SCHOOL-BASED 
ExPLOITATION IN PRImARY AND mIDDLE 
SCHOOLS Of NORTHWEST GUANGxI

6.1 Selection of contents

The selection of course contents should reflect the 
educational purpose and reality. The traditional eth-
nic sports enjoy a time-honored history, and it mainly 
consists of various sports events and physical exer-
cises. Its materials are abundant and extensive, which 
lead to the broad openness of its unfolding modes, 
and possess unique ethnic characteristics. The birth 
and development of traditional ethnic sports are 
tightly connected with the mass productive labor, cus-
tom, songs and dances of local folks, embedded with 
strong regional and ethnic flavor, which offers exten-
sive space of the school-based course exploitation. 
Consequently, the selection of course contents should 
emphasize its ethnic features: lay a key consideration 
to the beloved traditional ethnic sports, correspond to 
the discipline of students’ mental and physical health 
development as well as school’s characteristics, and 
appropriately select suitable course contents of tradi-
tional ethnic sports. And then schools should take into 
account the local circumstances when selecting the 
course contents, comprehensively regarding the char-
acteristics of different schools and students, available 
sites, faculties, and current situation of P.E. teach-
ing to establish course contents with their regional 
characteristics. for example, firework grabbing, 
embroifered ball throwing, bronze drum beating, bar 
climbing, dancing with lusheng, elephant tug-of-war, 
these are all sports events demonstrating local cus-
toms and practices varied in styles. They mingle with 
the local customs, cultures, folklore, and historical 
evolution, constituting the ethnic characteristics of 
course contents in local schools.

6.2 Course exploitation

In the Course Exploitation and Research Guidelines, 
mr. Steinhaus has come up with the famous “proce-
dure schema”, which states the teacher’s important 
role in course exploitation. Accordingly, we should 
pay heed to the following aspects in the process of 
exploitation: firstly, we should highlight the princi-
ple of “health first”. The various forms of traditional 
ethnic sports in Northwest Guangxi can involve in 
multi-sensory experiences, which will boost the 
students’ capacity of reacting, flexibility, power and 

endurance, stimulate them to think actively, and pro-
mote their healthy development physically and men-
tally. Secondly, we should stick to the philosophy of 
“people first”, adequately concern about the needs of 
students and achieve ideal teaching effects. Thirdly, 
we should respect the law of P.E. teaching. To incor-
porate traditional ethnic sports in the P. E. course 
system should always commit to the precondition of 
students’ capacity, recognition, a strong willingness 
to participate, and the convenience to practice and 
popularize of the events.[6]

6.3 Course implementation

Course implementation is the process of carrying 
out a course plan in reality by teachers,  and it is 
the key to realizing the predetermined course plan. 
It includes: inverting the traditional ethnic sports in 
textbooks, making teaching plans, carrying out P.E. 
Teaching, and recording the teaching results. The first 
one requires P.E. teachers to systematically arrange 
the theoretical, skills, and practice parts of traditional 
ethnic sports, providing text documents for teaching. 
The theoretical part includes traditional ethnic sports 
knowledge, the principle, traits, structure, exercis-
ing values and significance of the events. The part 
of skills include the essentials of skills and teaching 
methods of traditional ethnic sports. The practice part 
includes the practical purpose, significance, methods, 
steps, and requirements of traditional ethnic sports. 
Teaching plan is the direct documents to carry out 
teaching process, which consists of annual plan, term 
plan, unit plan and teaching period plan. It is also 
the embodiment of teaching contents and teaching 
methods. Teachers should choose a feasible teaching 
organizing method and make a scientific distribution 
of the teaching period and the contents, according 
to course standard and the principles of compiling 
teaching plans. P.E. teaching is the practice section 
in course implementation, which should strictly fol-
low the requests of course exploitation. We ought to 
have the foresight of the possible problems emerging 
in the specific teaching process, and solve them on 
time once confronted. The teaching process should be 
innovative, which can properly utilize new teaching 
and organizing methods and accomplish predeter-
mined results.

6.4 Training of the teachers

In the school-based course exploitation, teachers are 
not only the executors of the curriculum, but also the 
master of it. The exploitation requires of theoretical 
supports and professional training. The teachers’ 
level of the relative proficiency will directly exert 
an influence on the quality of school-based course 
exploitation.[7]
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The training of P.E. Teachers in primary and middle 
schools should base on the autonomous reading and 
mutual communication of the teachers by flexible, 
plural, lively and vivid measures. The teachers should 
get handle of the relevant skills, practicing methods, 
and general knowledge about the sports. We encour-
age the teachers to go deeper into the local folk’s life, 
and experience to a full degree the geographic and 
cultural environments, and observe the sports activ-
ities carried out by local people. Only in that way 
will they be able to understand the profound values 
of local culture and the genuine spiritual substance 
of traditional ethnic sports, which will advance the 
inheritance and development of the sports. Schools 
can also employ some exports out of the campus to 
be the guide of the exploitation. The training can 
solve multiple problems: strengthening the course 
consciousness of the body part in the exploitation, 
establishing specific education and course concepts, 
distinguishing some incorrect perceptions and behav-
iors in the implementation; and then understanding 
the true connotations and traits of traditional ethnic 
sports school-based course exploitation, mastering 
the basic theory, basic method and basic character-
istics of teaching and learning, developing lively and 
vivid, excellent and effective teaching activities.

7 SUmmARY

Traditional ethnic sports in Northwest Guangxi of 
China is one of the excellent national cultural treas-
ures, tinted with deep-rooted cultural gene, and shoul-
der the historic responsibility of cultural inheritance. 
They not only bring together the traits of interests, 
competitiveness, fitness, entertaining, and perform-
ing, but also possess the economic values for the local 
materials can be drawn on and the requests of site are 
quite humble. They provide more optional materials 
for the school-based course exploitation in primary 
and middle schools of Northwest Guangxi, and have 
tremendous values and advantages of exploitation. To 
infuse traditional ethnic sports in the P.E. course will 
ease the shortage of fund, facilities, sites, and moreo-
ver, enrich the contents and connotation of P.E. teach-
ing, activate the sports and cultural life on campus, 
and expand the practicability and operability of the 
physical facilities in schools. meanwhile, the imple-
mentation and popularization of traditional ethnic 
sports through schools may dig out and collect more 
valuable and distinctive projects, which in turn will 

accelerate the advancement and standardized devel-
opment of traditional ethnic sports. 
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ABSTRACT: Different from the traditional grammar teaching, in the discourse-based approach, teachers can 
teach target forms together with authentic or simplified discourse, which can supply learners with abundant 
examples of contextualized  usages of the target structure to promote the establishment of form-meaning rela-
tionships, and accelerate students’ master of the items, especially in their use. Thus, this paper, taking functional 
grammar as its framework and the teaching of English passive voice as an example, proposes grammar teaching 
of discourse-oriented approach.
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1 InTRODuCTIOn

Grammatical competence is now considered as 
an integral component of communicative compe-
tence, and is extremely important for learners to 
improve their communicative competence and to 
achieve the desirable proficiency in their language 
learning. However, research shows that Chinese 
college students’ grammatical competence is not 
satisfactory. 

Li Qi’s investigation of English major students in 
the north-eastern normal university revealed that 
although the participants possessed solid grammat-
ical knowledge, they lacked high level of accuracy 
and native-like appropriateness of actual use in given 
contexts (23). Kong Yan’s error analysis of Chinese 
students’ acquisition of English passive voice showed 
that for English learners of intermediate and advanced 
levels, despite lower error rates in passive structure, 
the error rates in use, especially in discourse, are still 
high (43). 

To help develop college students’ grammatical 
competence, a new and effective approach to col-
lege grammar teaching is in urgent need, one which 
should be able to overcome the shortcomings of the 
traditional approach, and should teach the rules of the 
language along with grammatical rules. under this 
circumstance, this paper, taking functional grammar 
as its framework and the teaching of English passive 
voice as an example, proposes grammar teaching of 
discourse-based approach. 

2 LITERATuRE REvIEW

2.1 Different approaches to grammar teaching

1      Traditional sentence-based grammar teaching 
The traditional approach to grammar teaching 
is form-oriented and is restricted at the sentence 
level. When presenting a grammatical item, it 
usually takes no account of its meaning and func-
tional aspects, and isolates the structure from both 
its social and linguistic contexts. Thus, it can leave 
learners with the impression that they know some-
thing, but in fact they have often learned a struc-
tural pattern without  understanding  its  context,  
register,  and  general appropriateness. 

2   Discourse-based grammar teaching  
From the functional perspective, grammar is a gen-
eral description of how language operates, a study 
of how syntax (form), semantics (meaning), and 
pragmatics (use) work together to enable individu-
als to communicate through language. Grammatical 
competence, as an integral component of commu-
nicative competence, should also be the aggrega-
tion of three dimensions, namely, grammatical 
form, semantic meaning and pragmatic use. 
In contrast with the sentence-based traditional gram-

mar teaching, a discourse-oriented approach acknowl-
edges the indissoluble link between structures and 
functions in contexts and takes appropriateness and use 
as the heart of the explanation. In the discourse-based 
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grammar teaching, teachers can teach target forms 
together with authentic or simplified discourse, which 
can supply learners with abundant  examples  of  con-
textualized  usages  of  the  target  structure  to  pro-
mote the establishment of form-meaning relationships 
(Li Qi 36). 

2.2 Different approaches to the passive voice 

The passive voice has attracted a great deal of atten-
tion in the linguistic literature. In the analysis of 
issues concerning the passive, different approaches 
have been adopted and various views about its form, 
meaning, and function has been offered.

1      Structural view of the English passive
Structuralism takes a purely formal approach to the 
passive. It treats passive structures in the frame-
work of subject analysis, which views the passive 
as a structure in which the subject has the mean-
ing of the undergoer of an action and occurs in the 
pattern of auxiliary be plus the past participle of 
the verb. This rigid approach to the passive fails in 
many respects and has received a lot of criticism.

2      Transformational study of the English passive
In dealing with the passive, Chomsky, the founder 
of the well-known transformational-genera-
tive grammar adopts the traditional idea of an 
active-passive correlation in terms of passive 
transformation. He insists that grammar rules can 
produce grammatical sentences and the passive is 
derived directly from the active and is thus ana-
lyzed in light of the passive sentences themselves 
with no consideration of the contexts in which 
they occur.

3      Functional study of the English passive voice
Functional study of the English passive voice 
is based on Halliday’s functional grammar. 
Functional grammarians think that the active and 
the passive have the same ideational and interper-
sonal functions, but they are different in textual 
function since the focus of the speaker varies with 
the voice he selects and that, though the passive 
is not directly generated from the active, there 
exists an indirect systemic relation between them. 
What is more, both linguistic and extralinguistic, 
contextual elements are taken into account in their 
study of the passive with a view to discovering the 
motivation behind each passive that is used in a 
given text or utterance. 
In the following part, English passive voice will be 

introduced from the perspective of functional gram-
mar in terms of its use, to show how to carry out a 
discourse-based teaching of grammar.

3 TEACHInG OF THE pASSIvE vOICE 
unDER FunCTIOnAL GRAmmAR

In functional grammar theory, English voices are 
divided into two categories: the middle and the non-mid-
dle. “A clause with no feature of ‘agency’ is neither 
active nor passive but middle. One with an agency is 
non-middle or effective in voice” (Halliday 168). If the 
clause is non-middle, since either participant of the 
two (medium and Agent) can become Subject, there 
is a choice between active and passive. The reasons for 
choosing passive are as follows: (i) to get the medium 
as subject, and therefore as unmarked Theme; (ii) to 
make the Agent either a) latest news, by putting it last, 
thus achieving the end-focus and prominence; or b) 
implicit, by leaving it out, by which the process itself 
becomes focus information, thus being strengthened.

The above-mentioned reasons are the general 
functions of pv analyzed on its syntactical level. In 
the real discourse, the use of pv may be affected by 
many factors like the discourse producer’s intention, 
the textual factors, and pragmatic factors as well. Its 
functions are briefly summarized as follows:

1      Syntactic function: the stress of the important part 
of a sentence
a. To stress the Agent by using the passive struc-

ture with an explicit Agent. See examples (4.4) 
and (4.5)

b. To stress the process by using the passive struc-
ture with an implicit Agent. See example (4.6).

(3.1)  A: How was the dam damaged? 
B: It // was damaged by the flood.

(3.2)  A: The flowers are all gone. What hap-
pened to them? 
B: They // were destroyed / by the rain. 

       Given       new     Focus
(3.3)  And until recently this hostile attitude 

towards daydreaming was the most 
 common one. Daydreaming // was viewed 
as a waste of time. Or it // was considered 
an unhealthy escape from real life and its 
duties. But now some people are taking a 
fresh look at daydreaming. Some think it 
may be a very healthy thing to do. 

– taken from Daydream a little, para. 2, unit8 (text 
A, Band 3)

2   Textual functions: Keeping the textual topics; 
introducing a new topic or changing topics; textual 
cohesion and coherence.

Firstly, by application of the passive voice, compre-
hension of the semantic entailment of the textual topic 
could be achieved. In developing a text, to achieve 
thematic prominence in the textual layer, the writer 
often, by thematization, reorganizes the elements in 
a clause, and put what is wanted as the textual topic 

9781138027282_Chp_2008.indd   486 4/22/15   5:17 PM

 



487

at the theme position. The passive voice is just such 
a grammatical device for realizing such a function. 

(3.4)  …Mussolini, Hitler’s fellow fascist dictator 
and partner in aggregation, had met his end, 
and it had been shared by his mistress, Clara 
Petacci. (topic: mussolini and his mistress ) 
...They (Theme/topic) // had been caught by 
Italian guerrillas on April 27 while trying 
to escape to Switzerland and executed after 
a brief trial. On the Saturday night of April 
28 the bodies // were brought to milan in a 
truck and dumped on the town square. The 
next day they // were strung up by the heels 
from lampposts and later cut down so that 
throughout the rest of Sunday, they lay in 
the gutter. On may Day Benito Mussolini // 
was buried beside his mistress in the pau-
per’s plot of a milan cemetry. In such a 
horrible climax of degradation Mussolini 
and Fascism (Theme / topic) passed into 
history.— taken from The Death of Hitler, 
para. 2 & 3, unit9 ( text B Band 3)

Secondly, by the alteration of the information 
structure and that of the information focus, the 
introduction or the transformation of the topics 
is achieved.

(3.5)  The Three Gorges Dam, which is the big-
gest construction project in China since the 
building of the GreatWall and the Grand 
Canal, has been built to control flooding 
and provide hydro-electric power for the 
central region of China. The dam is nearly 
200 meters high and 1.5 kilometers wide. 
It is the largest hydroelectric power sta-
tion and dam in the world and has cost 
more than any other construction project 
in history. 

Thirdly the passive voice could play the role of 
combining and linking the text, that is, promot-
ing the continuous development of the topic. 

(3.6)  Concrete is produced by mixing together 
cement, water, and mineral aggregates. 
This mixture is placed into suitable mold, 
compacted, and allowed to harden.

3   pragmatic functions
a. The euphemistic tone of the speaker or writer

The passive may be used as a way of deliber-
ately obscuring who is doing what to whom. 
The passive had better be employed when the 
speaker does not wish to mention the actor and 
when it is inconvenient to mention the actor in 
consideration of certain communicative strat-
egies, interpersonal relationship as well as 
politeness. See the following three examples. 
Compare and make choice under the given sit-
uations (the situations are omitted here).

(3.7)  a. The dishes must be washed up./ b. 
You must wash up the dishes.

(3.8)  a. You are requested to give a perfor-
mance./ b. We request you to give a 
performance.

b. Formal and objective statement of the fact
The passive is resorted to when one wishes to 
use an impersonal style, for instance, in science 
writing and news report, in which the agent is 
left implicit and the process is stressed. See the 
following examples:

(3.9)  Concrete is produced by mixing together 
cement, water and mineral aggregates. This 
mixture is placed into a suitable mold, com-
pacted (impacted) and allowed to harden. 
It is similar to building stone, but has the 
advantage that it can be easily molded into 
any suitable shape, and also that it can be 
conveniently  reinforced with steel rods to 
improve its structural properties.

(3.10)  news Item 
Japan (1) police have arrested the man reported to 
be the second highest leader in the Aum Shinri Kyo 
(Japanese Aum doomsday organization) religious 
group. (2) The man is the fifth leader of the group to 
be arrested on a number of charges (accused of). (3) 
The group’s leader is still missing. The group was sus-
pected of the nerve gas attack in Tokyo’s underground 
train system last month. (4) However, the charges 
against those arrested are not directly linked to the 
attack. (5) The group had denied any link. (6) Also 
in Japan, as many as 300 people became sick after 
smelling a poisonous gas in the main railway station 
in Yokohama. (7) no serious injuries were reported. 
(8) police say they do not believe the incident is con-
nected to the attack in Tokyo
—vOA Special English 

4 COnCLuSIOn 

Discourse-based grammar teaching is an important 
component of recent approaches to grammar teaching 
(nassaji & Fotos 128). Different from the traditional 
teaching method, in the discourse-based approach, 
teachers can teach target forms together with authen-
tic or simplified discourse, which can supply learners 
with abundant  examples  of  contextualized  usages  
of  the  target  structure  to  promote the establishment 
of form-meaning relationships. As is demonstrated in 
the teaching of passive voice in the paper, only pre-
sented in discourse, can the various functions of pv 
be fully explained by the teacher and be deeply and 
really appreciated and understood by the students. 
And only when grammar is used in discourse, the 
appropriateness of the use of pv can be achieved. 
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1 InTRODuCTIOn

The upgrading of safety engineering disciplines effec-
tively promoted the reform of the safety engineering edu-
cation system and the innovative of the personnel training 
mode which is of great importance to broaden the field of 
safety education and directions of student employment  [1].  
With society and economy developing, the need of 
safety engineering professionals has extended from tra-
ditional mining, metallurgy industry to oil, chemicals, 
machinery, construction, transportation, information 
and other fields [2]. Data show that in 2014 there are up 
to 7.27 million of university graduates, the difficulty 
of graduate employment has shown normalization. 
Whether safety engineering can withstand the impact 
of the employment pressure will be key to its survival 
and development [3]. Based on this, the analysis of safety 
engineering discipline development, personnel train-
ing, market demand, graduates employment situation, 
building safety engineering professional training mode, 
which has employment oriented industries to alleviate 
the shortage of safety professional conflicts, to promote 
the realization of the national safety production situation 
fundamental improvement to provide personal support 
and intellectual protection is of very great significance.

2 THE DEvELOpMEnT Of SAfETY 
EnGInEERInG DISCIpLInE AnD TALEnT 
TRAInInG STATuS In CHInA

2.1 The development of the discipline of safety 
engineering

1   Slow development period. The development of safety 
engineering major in China started in the 1950s, from 

57 to 90s development has been slow. Xi ‘an Institute 
of Mining in 1957 in the country opened the “mine 
ventilation and safety”. In 1958, Beijing Institute 
of Labor opened the “industrial safety technology” 
and “industrial hygiene technology” undergraduate 
majors. In 1982, at the university of Hengyang-the 
affiliated school of Hunan university, setting safety 
engineering three-year specialist. In 1983, Shenyang 
Institute of Aviation Industry setting safety engineer-
ing four-year undergraduate programs, China univer-
sity of Mining set up domestic mine ventilation and 
safety undergraduate majors for the first time. During 
this period, safety engineering, while development is 
slow, but still has trained a large number of profes-
sional and technical personnel, laid a solid founda-
tion for the development of safety engineering.

2   Rapid development period. In 1993, the national 
standard “discipline classification and code” began 
to implement, the implementation name the safety 
science and technology as the standard of class disci-
pline, breaking the natural science and social science 
in subject classification, set up “management, safety 
and environmental” comprehensive disciplines [4]. In 
1998, the ministry of education promulgated the his-
tory of our country’s higher education for the fourth 
time to modify the catalog of major of undergradu-
ate course of common colleges and universities, and 
further integration of undergraduate specialties, can-
celled the mine ventilation and safety professional, 
by safety engineering to cover all the safety problems 
of the industry, as a primary secondary under safety 
and environmental science disciplines, a subject of 
science and technology. After ten years fast develop-
ments in the 1990s, the scale of safety engineering 
began to develop fast.
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3   Golden development period. In the 21st century, 
security engineering was in the golden period of 
development. In 2002, with the implementation 
of the production Safety Law of the people’s 
Republic of China, the enterprise demand for 
safety production management has increased 
dramatically, universities set up the number of 
safety engineering and related professionals also 
began to increase significantly. At the same time, 
on a safety engineering specialty in colleges and 
university curriculum reform, in order to adapt 
to the needs of society, more conducive to the 
cultivation of applied talents. In 2011, the state 
council degree committee, the ministry of edu-
cation take “the safety science and engineering” 
as a graduate student discipline education level, 
the development of academic disciplines, which 
is of great significance to further advance secu-
rity optimization security personnel knowledge 
structure, to speed up cultivating high-level secu-
rity talents [5].

2.2 Safety engineering talents cultivation 
conditions

Because safety discipline is a very wide range of 
comprehensive interdisciplinary sciences, a lot of col-
leges and universities set up different types of safety 
engineering, including military industry, chemical 
industry, petroleum, mining, metallurgy, aviation, 
civil engineering, transportation, energy, environ-
ment, economy, etc. [6]. The Table 1 shows that since 
2000, the numbers of new start safety engineering 
specialty in colleges and universities has been rising 
trend, the numbers has reached 153 now.

At present the national recruit safety engineering 
doctoral about 280 per year, about 1000 master’s 
degree students. Safety engineering talents cultiva-
tion had already formed the bachelor, master and 
doctor multi-level, three-dimensional talent cultiva-
tion system. Set up safety engineering colleges and 
universities of safety engineering of the nation’s 
provinces (municipalities) distribution from the 
point of geography, in addition to Hainan, Qinghai, 
Tibet, open safety engineering college of provinces 
and municipalities and autonomous regions of 28; 
from the point of quantity, Shandong, Jiangsu, 
Hubei, and Liaoning colleges and universities set 
up safety engineering quantity is more, it is 10, 11, 
10, and 12.

3 THE MARKET DEMAnD AnALYSIS Of 
SAfETY EnGInEERInG STuDEnTS’ 
EMpLOYMEnT

3.1 The classification of job market demand

1   Government department. At the national level, our 
country has the production Safety Supervision 
Administration and the State Coal Mine Safety 
Supervision Bureau. Meantime, every province 
has Administration of Work Safety which bears 
the supervision and management of safety pro-
duction in different industries. With the growing 
government’s emphasis on safety production and 
gradual standardization of safety supervision and 
regulatory system, the government management 
of security has become a relatively stable indus-
try. nowadays, those people who want to work 
in security management departments mainly go 
through the public recruitment of the national civil 
service examination. This examination requires 
that candidates should have high comprehensive 
qualities and fully grasp the laws, regulations and 
industry standards, technical specifications in the 
security field.

2   Enterprise. The State Safety production Law 
clearly indicates that if production units employ 
more than 300 people, they should set up a secu-
rity management agency or employ professional 
security managers. If under 300 people, they 
should employ full-time or part-time security 
managers. On the one hand, enterprise internal 
security management requires relatively stable 
managers. On the other hand, hidden risks preven-
tion in production processes within the enterprise 
also requires safety production technicians. In 
order to accelerate enterprises’ development and 
enhance the competitiveness of enterprises, com-
panies should attach importance to safety work 
and employ more and more security managers[7]. 
In other words, safety engineering students mainly 
work in enterprises.

3   Intermediary agency. Government departments 
often rely on intermediary agencies (third party) 
to evaluate safety production condition in the 
enterprise. Meantime, the government has strict 
requirements about the qualification and operation 
management of safety assessment intermediary 
agencies. These agencies need employees majoring 
different profession as well as conferred of national 

Table 1. The numbers of safety engineering university in China.

Year 1957 1985 1990 2000 2002 2004 2006 2008 2010 2012 2014

number 1 16 17 30 45 68 85 114 127 139 153
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Safety Appraiser. We can select a number of safety 
appraisers in the engineering field to organize a 
team to appraise enterprises’ safety production con-
dition, thus a relatively stable security assessment 
industry forms.

4   universities, research institutes and etc. These insti-
tutions undertake the analysis and study of key tech-
nologies and theories, including the existing state of 
hidden risks, analysis and research the mechanism of 
the accident, the accident prediction and control, and 
accident damage assessment. Select a project from 
the practical production, after in-depth study, the 
obtained results are applied in practical production, 
to solve various problems in safety production. With 
the party and government attaching great impor-
tance to safety production work, constant evolving of 
safe disciplinary and economic society, universities, 
research institutes and other organizations will need 
more specialized superior safety professionals.

3.2 The number of the market demand

1   Statistical analysis of working field of graduates. 
The field of safety engineering professionals is very 
broad. With the level of social development and the 
needs of different levels of safety professionals 
varying, the main areas of employment are also 
subject to change. As a result of the different col-
leges possess different safety engineering features, 
its field of employment is also different. Take 118 
graduates who graduate from Wuhan university of 
Science and Technology from 2009~2011 employ-
ment data for example, from the employment indus-
try distribution,72 graduates went to construction 
enterprises (China State Construction Engineering 
Corporation, China Railway Engineering 
Corporation, China Communication Construction 
Corporation, China national nuclear Corporation, 
etc.), accounting for 61%; 15 chose Corporation 
Mining companies (China national petroleum 
Corporation, Wuhan Iron and Steel Mining, Henan 
Coal, Jiangxi Jin shan gold deposit, etc.), account-
ing for 13%;19 went to other companies (China 
Construction Bank, Gree, Kai bang Motor, China 
Resources Gas, etc.), accounting for 16%;12 to 
Administrative institutions (ningbo Municipal 
Group, the Second Artillery Corps, Hubei tobacco, 
Three Gorges navigation Authority), accounting 
for 10%.properties of employment units are mainly 
state-owned enterprises, accounting for a higher 
proportion. The number of graduates into the min-
ing business and Administrative institutions shows a 
declining trend, the number of graduates employed 
in other business units increase yearly. from the 
geographical point of view of employment, gradu-
ates mainly work in Hubei, Guangdong and Jiangsu 
and Zhejiang. Among them, 40 graduates in Hubei 

(Wuhan, Yi chang, Shi yan, Xiang yang, etc.), 
accounting for 34%;20 in Guang dong (Guang 
zhou, Shen zhen, Zhu hai, etc.), accounting for 
17%;14 in Jiangsu (nanjing, Lianyungang, Zhen 
jiang, etc.), accounting for 12 percent, Zhejiang 
(Hang zhou, ning bo, Zhou shan, etc.) 9, account-
ing for 8%.visible,enrollment base and economi-
cally developed areas and urban centers are still the 
priorities of graduates.

2   Statistical Analysis about employing unit’s posi-
tion for demand .According to China’s largest 
search engine’s statistical information, alumni set 
in August 2014, the position of safety engineer-
ing requirements of the top 10 cities, nine cities 
position requirements are more than 100, Beijing, 
Shanghai, Shenzhen ranking top three. Beijing has 
the biggest demand for 516, as shown in figure 1.

using Wuhan city as an example, according to 
a 2013 yearbook data in Wuhan city, according to 
the regulations of the state, there are a total of 1001 
enterprises which are staffed with full-time security 
personnel. In addition there are all kinds of big com-
panies a total of more than 40000 which don’t need 
to has to be stuffed with full-time security personnel. 
According to the regulations of the state, enterprises 
above designated size must equipped with full-time 
safety-tech-management personnel, the safety engi-
neering professional talent gap of up to 3000 people. 
The output of graduates of the safety engineering 
specialty which has been set up in Hubei’s colleges 
and universities is less than 1000 people a year. 
Apparently, the gap of demand for the safety engi-
neering professionals will not change in short term.

4 THE EMpLOYMEnT GuIDAnCE Of 
SAfETY EnGInEERInG pERSOnnEL 
TRAInInG MODE’S COnSTRuCTIOn

Based on the above analysis, this paper tries to build 
the “Guide” to the talent training goal, the theory of 
the “interactive” and the system of practice teaching, 

figure 1. Safety engineering requirements of professional 
position chart.
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“collaborative” talents training mode as the main 
content of “safety engineering personnel training 
mode based on employment guidance”, as shown in 
figure 2.

4.1 Set up the “guide” as talents training goal

Talent training objective is the aim and key of per-
sonnel training, which plays an affecting role in 
talent cultivation system, belonging to the first link 
Multidisciplinary cross and blend of industries are 
the features of the safety engineering. for different 
industry, different social and economic development 
stage, different environment’s conditions, the require-
ments of safety and conditions of guarantee are very 
different. Safety engineering professionals must have 
a unique professional quality and engineering ability, 
in order to meet the needs of social and economic 
development [8].

Oriented talents training goal is to regard gradu-
ate’s employment as guidance, realize the docking 
with unit, to meet the needs of market and society, 
improve safety engineering students’ employment 
ability, to strengthen the pertinence of talent train-
ing. In training scheme, curriculum setting, disci-
pline direction, focus, platform construction, etc., 
with the employment as the guidance, training the 
persons who can satisfy the needs of the develop-
ment of regional economy and senior engineer-
ing and management. In particular, some schools 
which open safety engineering professional recently 

determine the scale of personnel training on the 
basis of characteristics and teaching conditions and 
the location factors, not blindly following the trend, 
going with the flow.

4.2 Build the theory of “interactive” and the 
practice teaching system

Theory and practice teaching system construction, 
which should be on the basis of the labor market 
demand for safety professional ability, unit of choose 
and employ persons (basic abilities and operation 
skills, professional skills, comprehensive ability and 
practice ability and application) to highlight the char-
acteristics of “interactive”. By making feasible theory 
and practice of teaching evaluation system, rely on 
the industry to identify the core competence of pro-
fessional requirements and various abilities and skills 
of the inspection standards, being strict on appraisal 
system, to ensure the quality of teaching.

“Interactive” teaching theory and practice, is to 
build the “public basic curriculum & professional 
foundation courses and professional courses& pro-
fessional curriculum” to be the main course of the-
ory teaching and “metalworking practice & cogni-
tion practice & production practice & graduation 
practice” as the main content of practice teaching 
system of interactive teaching, promoting the inter-
action between the students’ knowledge and skills of 
ascension, the interaction between intelligence and 
ability. The theory of “Interactive” and the practice 

figure 2. personnel training mode of safety engineering major based on employment orientation.
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teaching system will be the focus of teaching reform 
to improve the current theory and the practice teach-
ing link, improving students systematically using 
knowledge, the skills to solve problems and the abil-
ity to adapt, to avoid cultivating the students who are 
unfit for a higher post but unwilling to take a lower 
one and have difficulty living well in society. Through 
interactive teaching, making the effects to cultivate 
the students’ core competitiveness of employment.

4.3 Use “collaborative” talent training mode

Collaborative talent training mode, is the strength of 
talent training, method and platform effectively inte-
grate and full of the resource elements such as polym-
erization, advantageous to realize the superposition 
effect of talent training, to improve the quality of per-
sonnel training. To implement security engineering 
students “collaborative” talent training mode, explore 
the in-class and after-class collaborative, schools and 
enterprises. Classroom is given priority to with the-
oretical teaching, extracurricular is given priority to 
with practical teaching, the school focuses on basic 
ability training, enterprise focusing on development 
and improve the comprehensive ability. 

formed by the subject knowledge contests, extra-
curricular activities of science and technology, the 
innovation training program of innovation ability cul-
tivation system together. fully grasp the “earthquake 
disaster reduction day”, “national safety production 
month”, “11, 9” on fire, and other important time 
node, through academic lectures, social practices, 
safety classes of the community, such as form, let 
the students take an active part in these activities, 
guides the student to walk into society, understanding 
of production safety, cultivate their consciousness of 
security responsibility. Through professional charac-
teristic laboratories, engineering training center, the 
teaching practice base and so on the synergy of sub-
ject platform and make the students in the process 
of practice gradually form a good professional habit, 
cultivate the students’ professional quality, asked the 
students to the standard requirement of enterprise 
employees themselves, train the ability of effective 
engineering.

5 COnCLuSIOn

1   The development of the discipline of safety engi-
neering major has entered into the golden stage of 
development, professional set up in colleges and 
universities showed a trend of increasing year by 
year, the number of personnel training and quality 
continuously strengthen.

2   The government departments, enterprises, inter-
mediary organizations, universities and research 

institutes is the main safety engineering gradu-
ates employment direction, the enterprise is the 
main body of safety engineering professionals 
demand. Safety engineering talents cultivation 
quantity cannot meet the demand of market supply 
and demand contradiction ease and still I need to 
ensure the quality of talent cultivation under the 
condition of further safety engineering personnel 
training scale.

3   This article constructed in the talents training goal 
of “guide”, “interactive” theory and the practice 
teaching system, “collaborative” talent training 
mode as the main content of the training mode, to 
set up safety engineering specialty in colleges and 
universities education teaching reform has provided 
the  beneficial reference and exploration, to relieve 
the contradictions of industry security talent short-
age, in order to promote the national production 
safety situation to achieve a fundamental improve-
ment in the talent support and intellectual protec-
tion is of great significance.
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For a long time, China followed the traditional sports 
teaching mode that was dominated by teachers: the 
teaching method is single, the teaching effect is poor. 
It damages the enthusiasm and initiative of students 
learning, and causes students to “prefer sports to 
physical education classes”. 

1 aNaLYsIs OF THE aMERICaN MODERN 
MODEL OF TEaCHING

In 1910, Clark Hetherington earned the title of 
“father if modern physical education” with his land-
mark paper “Fundamental Education.” Hetherington 
described both the scope and the categories of the 
new physical education. Hetherington’s four phases 
became the four primary objectives of the new physi-
cal education: physical development objective; motor 
development objective; mental development; social 
development objective. Lesson plans and the model 
of teaching organized around the four objectives 
quickly became the standard in the physical educa-
tion curriculum in schools. Typically, the Health-
Optimizing Physical Education Mode and the sports 
Education Mode.

1.1 The health-optimizing physical 
education mode

Health-Optimizing Physical Education (HOPE) has 
as its primary goal that children and youths develop 
and value a physically active lifestyle. In HOPE 
mode, physical educators typically have an expanded 
role that goes beyond their responsibilities to plan and 
teach the physical education classes. HOPE mode 
typically aims to help students learn ways of manag-
ing their physical-activity behavior through planning, 

goal setting, self-monitoring, self-reinforcement, and 
resisting negative influences that prevent engagement 
in physical activity. It makes students not only in 
physical education classes, but also at the rest time, 
which student in the school will engage in physical 
activity. 

1.2 The sport education mode 

Recently, the sports Education mode has already 
entry into the united physical, educational curric-
ulum and instruction literature (siedentop, 1994; 
siedentop et al., 2011. The sport Education mode 
is based on the assumption that good competition is 
both fun and educationally useful. It has five defining 
characteristics that distinguish it from more tradi-
tional forms of physical education: sport Education 
is divided into seasons that are longer than typ-
ical education units in a multi-activity program; 
students are organized immediately into teams, and 
they retain that affiliation throughout the season; 
seasons are built around a series of competitions 
that grow increasingly complex as students master 
the techniques and tactics involved in the activity 
for that season; accommodations are experiences 
by employing graded competition and contests pit 
teams of similar skill levels; The season ends with a 
culminating event that not only determines the sea-
sonal champion but also provides a festive way to 
conclude the experience; Records are kept through-
out the season so that students and teams can mark 
their progress. 

In sport Education, teams are organized so that 
each team has a mixture of more and less-skilled stu-
dents. Each team member has a role to play in ensur-
ing that the team performs well and that the season 
is a success. In addition to employing a smaller team 
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sized, the mode also encourages teachers to modify 
the conditions of play to help students acquire tech-
niques and tactics. 

2 aNaLYsIs OF THE CHINEsE “THREE 
BasICs” TEaCHING MODE

2.1 “Three basics” teaching mode

“Three Basics” teaching mode is the most common 
mode that used in Chinese sports teaching. “Three 
Basics” teaching mode is central in learning basic 
sports knowledge, technology and skills, and follow 
the law of students’ cognition and skill forming, 
divided the teaching course into perception, under-
stand, consolidate, application and so on. Teaching 
process follows the educational thought of the 
former soviet union educator Kelof. The Chinese 
sports education aim is pass on the Basic knowl-
edge, basic technology and basic skill, that is “Three 
Basics”. 

after the teacher raising the teaching content, 
object and task, the teacher using some teaching 
methods to promote students’ perceptual knowl-
edge of learning content, form the visual imagery. 
students will establish action kinesthetic representa-
tion, the correct muscles’ feeling and skill formation 
through the imitation and representation practice. 
Then, teacher summarizes the content of the learn-
ing, evaluation and points out the problems and 
teaching feedback effect. “Three basic” teaching 
mode emphasizes the teacher’s dominant and control 
function, teacher is the soul of the teaching and the 
main power source. Teacher arranging the teaching 
aim, task, requirements, practice time, speed and 
rate, and evaluation, students will successfully com-
plete the study task as long as take the teacher’s com-
mand and requirement.

2.2 Comprehend teaching mode

Comprehend teaching mode by trying to start learn-
ing (understand) movement technology, changing the 
defect of pursues skills, but ignore students’ aware-
ness of the whole sports and grasp of the characteris-
tics of the movement to improve the teaching quality. 
Comprehend teaching mode arises the idea of that the 
students try to understand the importance of learn-
ing sports skills, using integrity teaching before use 
decompose teaching mode, then organize the teach-
ing activities in the form of competition in order to 
improve the students’ learning enthusiasm. The oper-
ating procedures are: introduce project—tentative 
competition—find the problem—technology teach-
ing focus on the problem one by one—integrity 

practice—practice again. Comprehend teaching 
mode is suitable for all kinds of ball games.

3 aNaLYsIs OF THE MODERN TEaCHING 
MODE IN THE usa aND CHINa 

3.1 The analysis of the teaching aim and guiding 
ideology

Chinese ministry of education promulgated by the 
national general school sports working guiding 
points out that: school physical education cur-
riculum is to promote the healthy development 
of students, using the physical exercises as the 
main means, enhancing the students’ constitution, 
improve their health, promote the harmonious 
development of students’ body and mind through 
the reasonable physical education and scientific 
physical training process.

The guiding ideology of the united states school 
physical education emphasis on the education—
through—the physical mode started with optimal 
individual development within a democratic social 
framework as its primary value orientation. Chinese 
guiding ideology focuses on the students’ individual 
wellness while the united states see the students’ 
development as the center of physical education.

3.2 The analysis of the operation process

Wu Jian analyzed nearly 100 cases of physical lessons 
over Chinese country. He comes to the conclusion that 
the order of Chinese physical teaching course is that: 
Preparation part —the main teach and exercise —  
relax. We can deduce that the teaching process is 
designed as the main line of the forming the move-
ment and the exercise load. Preparation part encloses 
the introduce, warming activity, game and so on. 
Basic part is the core of the teaching, teacher arrang-
ing different teaching content according to the task, 
choosing the teaching method, and guide students get 
the movement skill. Ending part usually have physical 
fitness exercise, relax and conclusion.

The united states physical class is starting from 
the teacher introducing the class’s content. From the 
warming up, the teacher will arrange warm up exer-
cise around the teaching content or directly into the 
main content without a warm up. They think that 
some teaching content doesn’t warm up because the 
tension of the activity won’t injure the student and 
some activities have the effect of warm up itself. We 
hardly find the preparation, basic and ending struc-
ture in the united state physical class, but the teach-
ing purpose and content consistently throughout the 
whole class.
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3.3 The analysis of teacher and student 
relationship

Chinese physical teaching mode emphasizes the class 
is the basic organizational form of teaching, it fully 
affirmed teacher play a leading role in the teaching 
course. They decided the teaching content, teaching 
method and evaluate students. The student will get the 
exercise knowledge and skill as quickly as possible 
and little detours. However, student in the teaching 
process is subordinate position, they passively accept-
ing knowledge is badly to cultivate their personality, 
ability and interest. There are bigger difference com-
paring with the american student participate in the 
teaching design and planning. The students have 
higher enthusiasm and creativity into the course of 
learning.

In the united state physical teaching, teachers 
pay more attention to training students’ potential, 
self-learning and self-design ability, they also give 
priority to the learning and emphasize “ taking stu-
dents as the center” and “interesting center”. Teacher 
arranging suitable activity for students who made the 
learning aim and program by themselves and freely 
seek and create the activity apply to their style, and 
self-assessment of learning effects. students are both 
the learner and the policymaker, they are completing 
the teaching task through their autonomous learning 
activities such as exploration, discovery, and com-
municate with each other. Teachers are guiding the 
process, but mainly inspire and encourage the student 
learning. 

4 EPILOGuE

In conclusion, the difference between China and the 
united states is dramatic. although Chinese sports, 
education has some significant changes after reform 
and development in recent years, but we still need to 
learn some advanced experience in teaching philoso-
phy, teaching content setting, teaching subject, teach-
ing methods and operating procedures to make the 
physical education apply to the rule of students’ body 
and mental development. We should take the student 
as the teaching body, fully arouse the students’ enthu-
siasm, creativity and social intercourse ability, at the 
same time of trains the student to have a healthy body, 
give full play to the sports teaching in shaping the stu-
dents form a complete personality of an irreplaceable 
role in the process, make sports become an indispen-
sable part of the students’ life.
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1 INTRODUCTION 

Information is an important resource element which 
the virtual scientific research team requires. To a 
great extent, the acquisition time, cost, and obsta-
cles of useful information affect the users’ will-
ingness and satisfaction. When mankind entered 
the network-centric world, they had been drowned 
by the huge amount of information they created. 
“Information explosion” or even “information over-
load”, which make users encounter more difficulties 
and challenges when they seeking and utilizing infor-
mation. Although information can be transformed 
into knowledge, and then it can be into behavior, 
decision-making ability, whereas in the chain of infor-
mation to knowledge to capabilities, information is the 
starting point, our primary task is to obtain informa-
tion on the behavioral decision. Because of the com-
plexity of the network information environment, we 
must take appropriate information foraging strategies 
to obtain information. One purpose of researching 
information foraging is to explain and predict how 
people taking the most optimal information foraging 
strategies to change their behavior to adapt the chang-
ing of information environment.

2 INfORmATION fORAgINg ThEORY

The discussed model is given as follows:
In the 1970s optimal foraging theory was first devel-

oped by anthropologists and ecologists to explain how 
animals hunting for food. It suggested that the eating 
habits of animals revolve around maximizing energy 
intake over a given amount of time. for every preda-
tor, certain prey is worth pursuing, while others would 
result in a net loss of energy. In the foraging process, 

animals need to constantly evaluate the predation food 
contained energy and their consumption energy, by 
selecting different environment and different food to 
optimize profit, the assessment results determine the 
animals remain to pray there or to find another one.

In the early 1990s, Peter Pirolli and Stuart Card 
from PARC noticed the similarities between users’ 
information searching patterns and animal food for-
aging strategies. Working together with psychologists 
they analyzed users’ actions and information land-
scape that they navigated (links, descriptions, and 
other data), they showed that information seekers use 
the same strategies as food foragers. People also need 
to achieve optimal balance between time, money, 
energy and the required information during searching 
for information. Therefore, they first proposed the 
information foraging theory [1], and pointed out that 
in the process of searching and absorbing information, 
people often need to constantly adjust their informa-
tion foraging strategy according to their information 
environment to maximize information earnings.

Information foraging theory consists of three 
major components: information patches, information 
scent, and diet information.

Information foraging is the process of people 
seeking, acquiring, and absorbing information. 
Information foraging strategy refers to various meth-
ods and measures which people adapt to obtain max-
imum information foraging efficiency. Information 
patches are an aggregate with a rich information 
resource as a physical metaphor in the information 
environment, it can be a website, a paper, a book, 
a web and a collection of documents people seek-
ing information through them. Information scent is 
a conceptual extension of search scent; it is a sub-
jective evaluation between the information and 
the information correlation during the information 
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seeking process, with a navigation action determin-
ing the information seeking methods. In short, the 
role of information scent helps people step closer to 
the information they require. In the process of search-
ing for Internet information, people use information 
related marker to find the best information patches. 
Information diet refers to the kind of foraging infor-
mation. Because of the regularity of network infor-
mation resource distribution, and time, money and 
energy, etc. scarce resources people spending in for-
aging information, people face how to select infor-
mation in seeking information. If they seek scope is 
too narrow, it will make people spend more time to 
build a seek mode and increase the seeking results 
one-sidedness; if the selected range is too wide, peo-
ple could be flooded with the retrieved information 
again. Thus, it’s important that people select the 
appropriate information diet to search information 
under the networked information environment.

So in seeking information, we evaluate the strength 
of the scent (determined by relevancy), the index of 
patch richness (how much relevant information are 
we likely to find) and the distance of the patch (how 
difficult is it to get).

Information foraging theory is a theory which 
applied the animal optimal foraging theory to how 
people searching for information under the network 
environment. Its assumptions are: (1) Before seeking 
information, there was a “built-in” information forag-
ing mechanism, which people judged the information 
(resources) by information classification based on the 
existing contents in their mind, then make different 
information foraging strategies on the basis of the 
specific tasks required information. By revealing, 
mastering and using this mechanism, it can be bet-
ter to understand people’s searching behavior in the 
network, and guide technical personnel to improve 
design quality and usability of a website and search-
ing engines for any other users. (2) People’s browsing 
behavior is guided by the information scent on the 
Webpage. Since Peter Pirolli and Stuart Card put for-
ward the information foraging theory, PARC research-
ers developed detailed and systematic on information 
foraging theory [2–4], and researched the SNIf-ACT 
information foraging model (models of information 
foraging). At present, the research on information 
foraging countermeasures are developing rapidly and 
deeply, it has become one of the hotspots of informa-
tion behavior and information retrieval theory.

3 INfORmATION fORAgINg STRATEgIES

3.1 Increasing the net value of the information

According to the information foraging theory, there 
are a variety of information resources in a network 
environment, and different information resources’ 

quality, enrichment and distribution pattern are not 
identical. Because of the time, money and energy lim-
itation, people choose information resources will play 
an important role in the gain information efficiency. 
Then, how people search for and digest the informa-
tion in the network environment?

During the process of seeking and absorbing infor-
mation, people need to consume time, money and 
energy obtain the necessary information, but also get 
some net value of information, the formula is: 

Net value of information = total energy information- 
seeking energy dissipation-processing and absorbing 
energy dissipation

The ratio between the net value of information 
and information processing time is a measure of 
information resources advantage, in which the infor-
mation processing refers to the time from seeking to 
absorbing [4]. The information behavior study found, 
people always choose the more advantageous infor-
mation resources in the information foraging activi-
ties. According to the research of gursoy and Umbreit 
[5], people try to choose the maximum net revenue of 
information resources in the network information for-
aging. for information seekers, they will spend more 
money on collecting information from the higher cost 
information resources, so the information net income 
is higher in unit search time; though low cost infor-
mation resources will spend less money, the useful 
information resources are too little, so the informa-
tion net income provided will be smaller. Therefore, 
people should choose middle cost information 
resources in the information foraging, its net income 
in unit searching time is almost the highest, and the 
advantage is also great.

3.2 Enhancing the information density

In people’s information foraging activities, if the most 
advantageous information density in the information 
resources is small, information acquisition efficiency 
is low; on the contrary, the advantageous information 
density is large, the acquisition efficiency is higher, 
so people would choose some smaller advantageous 
information resources. It is because that if the most 
favorable information density and acquisition effi-
ciency is low, the recognition time of people choose the 
most favorable information will be longer, acquired 
information net income of unit total processing time 
(total processing time, including recognition time and 
processing time) will be small; if the people have no 
strict selection on the information types, the recogni-
tion time will shorten and the information net income 
will increase. Under the network environment, peo-
ple’s information spectrum should include how much 
smaller advantageous types of information resources? 
Sandatrom, Agata and Spink have conducted in-depth 
investigation and discussion about this [6–8], they put 
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forward the optimal information spectrum elements, 
respectively, the main points are as follows: ① if the 
advantageous information availability increases, the 
information category in the optimal information 
spectrum will decrease; ②during people’s information 
foraging, recognition time and information average 
benefit will decrease with the expansion of informa-
tion spectrum range; ③according to the information 
advantage and recognition time, the types in the opti-
mal spectrum information could be presumed. Due to 
the need of information efficiency, people’s unit time 
in taking information energy should be maintained 
at a certain level [9]. It can be speculated that: ① if 
there is enough favorable information opportunity to 
meet to ignore the poor information, then no matter 
the number of poor information will not affect the 
information foragers’ specific selection of favorable 
information; ② if the favorable information number 
increases, information foragers will immediately 
transform various types information foraging into 
a single, favorable information; ③ the assumption 
that people have been foraging optimal information 
spectrum range of types of information resources, 
there are two kinds of new information resources 
of X and Y, when forage X, the intake information 
energy in unit total processing time more than meet 
the information value people demand; when forage 
Y, the intake information energy in unit total process-
ing time below information numerical which people’s 
information needs, people always forage information 
resource X, and refuse to Y.

Under the networked information environment, 
the optimal information spectrum should also include 
specific information or information elements (such 
as some data information, factual information and 
picture information etc.), which fulfills people’s nec-
essary information needs. foraging this kind of infor-
mation, cannot target information net income energy, 
but fulfill to increase people’s knowledge or change 
the knowledge structure. In addition, the optimal 
information spectrum is usually with the change of 
information requirements and the networked infor-
mation environment.

3.3 Reducing the information foraging investment 
behavior adaptation

Information patches is an important theory in infor-
mation foraging. Information foraging theory con-
siders [10], the network information environment 
presents patches structure and information patches 
is a spatial and temporal characteristics of cluster 
information. Like selecting the most favorable infor-
mation resources, under the network environment, 
people will seek the most favorable information 
patches to forage, namely people prefer to foraging 
in big amount and good quality information.

People’s information foraging activities usually 
cause the “reduction” of information patches’ valua-
ble information, or need more cost to obtain valuable 
information which make information patches availa-
bility “lower” by time [3]. Therefore, people should 
choose the appropriate time to stop information 
foraging behavior, or transfer another information 
patches to search for information in the condition of 
less expense or overcoming the low technical. What 
mechanism makes people transfer one information 
patch to another at the right time? In 2005 Ingwerson 
and Jarvrvo [11] from the cognitive view, pointed 
out: “like animal foraging behavior in nature, patches 
structure in network information environment has 
great influence on people’s information foraging 
behavior, even a decisive role on. In the uncertain net-
work information environment, people need to con-
stantly assess the information seeking expected cost 
and information expected value to determine their 
information foraging behavior.” Therefore, people 
stay or leave the information patches is determined 
by giving up time (Which is the longest time between 
obtaining useful information first time to the next 
time?). In the information patches with large enough 
information density, two information foraging time 
interval is short, no more than the giving up time, so 
people will not transfer; but with a reducing value 
of information density, the interval time gets useful 
information is gradually extended, once more than 
the giving up time, people will give up this informa-
tion patches and transfer to another. giving up time 
is related to the seeking time, information transfer 
costs and the difficulty degree of information for-
aging, it equals the time from the last obtaining the 
useful information to leave the information patches. 
In the “built-in” information foraging mechanisms, 
people may have a relatively fixed giving up time, 
as if there is an alarm clock after each information 
foraging, people will leave when they cannot forage 
information.

3.4 Information sampling foraging behavior

from the economics view, when people choice the 
most favorable information patches, they will reduce 
investment and improve efficiency of information for-
aging with the help of information behavior. So, how 
people learn the relative advantages of information 
patches? When people enter a new information envi-
ronment for information foraging, they usually obtain 
information patches status in information environ-
ment by information sampling foraging (test retrieval) 
behavior, and make the most favorable information 
foraging decisions according to these information. 
generally speaking, people focus on the maximum 
information density of information patches, when the 
most favorable information patches quality decline, 

9781138027282_Chp_2011.indd   501 4/22/15   12:06 PM

 



502

people will transfer to the second favorable infor-
mation patches to continue foraging information. In 
addition, people usually depend on the previous web 
or one time information seek behavior accumulating 
all kinds of information resource abundance on the 
network, and store relative advantageous of every 
information patches for use.

4 CONCLUSIONS

The information foraging theory development is very 
fast although it appeared not long. At present, China has 
begun to study the theory [12–13].After some general 
overview of the information foraging theory, this paper 
discussed the network information foraging strategy of 
virtual scientific research team by investment-benefit 
analysis method to cause the attention of people.
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ABSTRACT: University life is  a new world  for high school students. Teachers should  fully understand 
the characteristics of freshmen, and based on these, develop effective adaptability education for freshmen from 
the psychology, learning, environment and economy, and get students into roles as soon as possible to shorten 
the  period of adaptation  to the new  learning environment and start to study and live in the university in 
good mind.
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1 INTRODUCTION

Entrance education for freshman is the foundation of 
the ideological and political work in the whole work 
of institutions of higher learning. Whether this work 
is successful or not, it directly determines  whether 
the students adapt to university life and future devel-
opment as soon as possible and the ideological and 
political work is smoothly carried out in institutions 
of higher learning.

Therefore, it has practical significance to fully 
understand the characteristics of freshmen, develop 
adaptability education on this fruitful basis, shorten 
the adaptation period to the new learning environ-
ment, promote the healthy growth of college stu-
dents, guide students to establish a right outlook on 
life and the right outlook on the world, make a right 
self-evaluation and develop all aspects of their ability 
positively. 

Li, Hui 2010. analyzed situation change at the 
beginning of the college life, the freshmen who 
have just passed the college entrance examination 
have to face a new world, bidding farewell to the 
familiar environment and being away from their 
parents, they start the collective campus life and 
tackle all to affairs in life independently in an unfa-
miliar environment, if lacking of care and warm, 
they may have a sense of loneliness naturally. 
Therefore, adaptability education on Freshman 
should pay attention to lead the students to adjust 
their mentality, adapt to the new environment, have 
a further understanding of themselves, adopt into 
the new collective as soon as possible, find their 
own position and finish the “four adaptations” as 
soon as possible.

2 ADApTABILITY EDUCATION METHOD

2.1 Adaptation to the psychology 

One is to accurate self positioning, and complete 
role transformation successfully. The students who 
can enter university are the outstanding ones in the 
high school stage usually win the attention from the 
parents, teachers and students,   and usually are the 
central figure in life. After entering the university, 
all kinds of talents get together, almost everyone 
here has a glorious past, and everyone is talent in the 
study and the master wizards, if rescheduled for seat-
ing, only a few people can keep the original center 
position and role.

In contrast, most of the students will change from 
a central role to the general role, superiority of many 
students suddenly will disappear, as well as the confi-
dence in their own ability, even they will have a strong 
sense of inferiority and lose power and enterprising, 
which will make many students fail in finding their 
positions. Therefore, it is necessary to teach students 
to adjust their own state of mind, learn to find their 
own strengths, accept the “not perfect” yourself, relax 
the ropes binding their spirit and adopt into university 
life in a cheerful mood.

2.2 Adjust expectations

Establish and maintain a good attitude. Most fresh-
men have higher expectations of the university that 
have admitted them, and make a tentative plan and 
outline about the future of alma mater in their mind 
preschool. While after entering university, they find 
there is a large gap between the reality and expecta-
tion, including school hardware facilities, as well as 
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the school’s various rules and regulations, some may 
be disappointed, frustrated and even rebellious.

In Lin, Lixia & Ru, Zhengkai, it is necessary to 
guide the students to face the reality and their own, 
lower their expectations, accept the “not perfect” envi-
ronment, learn to self build good, optimistic, healthy, 
upward attitude, for university life, actively adapt into 
college life, and actively seek their own development 
under the existing conditions rather than blindly com-
plain. Otherwise, the pessimistic disappointed mood 
will only contain the normal development and growth 
of themselves.

2.3 Adaptation to the study

Zou, Changhua & Han, Jiantao (2011) pointed out 
that college students’ learning is a professional learn-
ing in a domain, adapting to a professional is one 
of the objectives of learning adaptation for college 
students. College students’ professional adaptation 
levels directly affect the achievements of professional 
learning and the future employment for college 
students.

On the one hand, the university class site is “hit a 
shot for a place” which is different from the “a car-
rot a pit” in high school. And the library, Internet 
bar, dormitory, study room also has a big difference 
in the status of students in the study. Therefore, the 
Freshman adaptation education must help the stu-
dents understand how to use the library, how to make 
use of the network, how to through various channels 
to obtain more information and how to use modern 
means of science and technology to master the use of 
their knowledge and improve their ability.

On the other hand, after entering the University, 
the teaching mode has changed from the teacher-cen-
tered mode to the student-centered self-study mode. 
The knowledge the teacher taught in the classroom 
teaching are just outline and framework, students 
not only have to digest classroom learning content, 
but also read a lot of related books and documents 
related, achieve mastery through a comprehensive 
study of the subject finally.

Effects of learning method for the learning results 
are self-evident, while the learning method in the 
University is different from that in primary and middle 
schools, self-learning ability has become an impor-
tant factor affecting academic achievement, many 
students find it difficult to adapt to it. Therefore, it 
is necessary to carry on a series of learning methods 
introduction and learning experience exchange. With 
the help of the planned introduction and explanation 
of The characteristics of the University and the gen-
eral method; the constantly exploring and learning 
in the actual study, active observation and think-
ing; learning experience introduction and exchange 

between the new and the old, these can enable stu-
dents to gradually adapt to the learning form and 
characteristics in university to learn the form and 
characteristics of learning and pass learning adapta-
tion period smoothly.

2.4 Adaptation to the environment

Tian, Jiaqi (2013) analyzed the economic interaction 
between the university and the surrounding area is 
strong, which has a very strong correlation function. 
Because of the “school economic effect”, the enter-
tainment places around the colleges and universities 
attract students’ consumption and hit on their likes. 
The students, who have been depressed by the col-
lege entrance examination students for a long time, 
once excessively relax themselves, various problems 
will occur. Some students indulge in surfing the inter-
net and playing computer games all night, chatting 
and watching movies, which abandon their studies. 
Therefore, we need to carry out “self control, self 
education and self management” education among 
freshmen, teach students to deal with the relationship 
between learning and entertainment, learn how to be 
webmasters and carry out a number of preventive 
education.

2.5 Adaptation to the economy

In Zhang Yuanhong & Kong Qingna (2013) for the 
vast majority of students, entering the University is 
the first step for them to begin independent living in 
the true sense. After the University, the living envi-
ronment has changed a lot, without the daily care of 
the parents and the elders, many things need to handle 
alone. From the family life that cannot live without 
parents to university life that everything needed to be 
handled independently, everything should be learned 
from the very beginning. Therefore, learning how to 
manage money is the first lessons to students learn to 
live independently for students.

With the national college recruitment of stu-
dents, paying for university has been accepted by 
the students and parents. But as the increase of 
tuition fees and living consumption level, the eco-
nomic capacity can bear by more and more families 
is very limited.

Therefore, the adaptability education in fresh-
men should involve in teaching students to consider, 
which costs in your life is a must, which is not. At the 
same time, they should learn to make their own con-
sumption plan according to family economic ability, 
develop the habit of thrift rather than following the 
fashion or love ostentation.

In order to make the students adapt to the univer-
sity life as soon as possible, it should require every 
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freshmen to adjust attitude actively, and make com-
prehensive understanding and relocation of them-
selves; do not have the psychological fear because of 
not adoption; do not have a sense of loss because of 
the disappear of the learning advantage; do not have a 
sense of disappointment because of the not adaption 
to the living environment; do not have a sense of infe-
riority because of temporary economic difficulties. 
To do this work well will play an effective role in the 
whole educational process.
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ABSTRACT: In recent years the economy grows rapidly in Guizhou, and foreign trade has developed fast. 
This paper reveals an index of comparative advantage and trade competitiveness through the share index of the 
 international market, and evaluates the status of the competitiveness of foreign trade from many angles, which 
will promote the reasonable and healthy development of the foreign trade in the province.
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1 ThE STATuS OF FOREIGn TRADE In 
GuIzhOu pROvInCE 

Guizhou province is located in China’s southwest, it 
has a pleasant climate, nationalities, resources, tre-
mendous development potential. however, due to 
historical reasons, the province’s lags of economic 
development is behind and low degree of opening to 
the outside world, foreign trade and the utilization of 
foreign capital started too late. In 30 years of reform 
and opening up, foreign trade enters the stage of rapid 
growth, and it has made a positive contribution to 
the healthy and stable development of the economy. 
Especially since it joining in WTO, foreign trade in 
Guizhou presents the following features: 

1.1 The total of foreign trade has grown steadily

Since 2002, the total volume of foreign trade has 
increased by 9.6 times, the absolute surplus rose 
by $5.94 billion. Along with exports rising from 
440 million in 2002 to 4.95 billion in 2012, 12 times, 
the absolute surplus rose by $4.51 billion. Imports 
rose from 250 million in 2002 to 1.68 billion in 2012. 
This figure was 6.7 times bigger than before, while 
the absolute surplus rose by $1.43 billion. Surplus of 
foreign trade increased from 190 million in 2002 to 
3.28 billion in 2012. Increasing the scale of foreign 
trade has given a strong push to foreign economy, and 
improved the upgrading of industrial structure and 
export-oriented economy.

1.2 The growth fast and huge potential

From 2002 to 2012, the average growth rate of the 
total amount of foreign trade in Guizhou annually 
has reached 29%. Export has grown by an average of 

30.5% in a year, and import has grown by an average 
of 27% in a year. In 2003–2011, the average annual 
growth rate of import and export in China was 21.7% 
and export was an average of 21.6%, and import was 
an average of 21.8%. It is obvious that the growth 
speed of foreign trade in Guizhou is higher than 
the national average. Especially in the severe finan-
cial crisis of 2008, the export of Guizhou province 
remained 30% growth, higher than the 24.8% growth 
of the whole country. Rapid development of foreign 
trade gives a drive to GDp, and it is an important 
source of leapfrog development in the province.

1.3 Structure optimization of export commodity

Structure of export commodity is the important basis 
to measure a foreign trade’s situation of the structure, 
and the change of structure reflects a large extent the 
change of industrial structure. Export continued to 
maintain growth in 2011, of which the export of pri-
mary products stood for $331 million, accounting for 
11.07% of the total amount of export in the province, 
decreased by 5.2% than last year. Export of manu-
factured goods was $2.65 billion, accounting for 
88.9% of the total amount of export in the province, 
increased by 4.8% than last year. The decline of the 
primary products and the proportion of manufactured 
goods suggest that structure has been optimized, and 
Guizhou is in the rising stage of industrialization.

1.4 Foreign trade gives priority to Asia, more 
diversified import and export market 
distribution

According to the statistics in 2000–2010, the propor-
tion of trade that Guizhou with Asian partners is 57% 
or more every year. The nations within the association 
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of Southeast Asia is the largest trading partner and 
the largest export market for Guizhou. In 2011 the 
export trade in Guizhou was $507 million, account-
ing for 26.7% of the whole exports. Export trade with 
hong Kong, Japan and South Korea are respectively 
$228 million, $107 million and $067 million. This 
suggests that these countries have done an interna-
tional trade with Guizhou very often because of the 
Asian geographical advantages. By 2010, export of 
Guizhou has spread to 139 countries and regions, and 
the top 10 are the united States, Indonesia, Australia, 
Japan, vietnam, India, Taiwan, Korea, hong Kong 
and Thailand, which suggest that Guizhou has gradu-
ally formed a key and full range of diversified pattern 
of foreign trade market.

2 An InDEx AnALYSIS On COmpETITIvEnESS 
OF FOREIGn TRADE In GuIzhOu pROvInCE 

Foreign trade competitiveness refers to the ability that 
gets marketed and profit from a country or region. 
The country with the competitiveness can trade their 
products, industry. We generally selected indicators 
visually that can indicate the result of the interna-
tional competitiveness when analysis and evaluating 
the international competitiveness of foreign trade. 
here we choose RCA and TC to make analysis on 
the situation of competitiveness of foreign trade of 
Guizhou province in recent years.

2.1 The share analysis of the international market

The share index of the international market is the 
most simple and important index to reflect the com-
petitiveness of a country’s foreign trade. It refers to 
the products export of a country or region accounted 
for the proportion of the total amount of the world. 
The greater the proportion is that the stronger the 
international competitiveness of the export commod-
ities is; the smaller the proportion is that the weaker 
the international competitiveness of the export com-
modities is. In 2006–2011, the scale of export trade 
expands unceasingly in Guizhou province, account-
ing for the proportion of China’s export rising from 
0.009% to 0.016%, while the proportion comparing 
with other provinces is in a large gap. But this figure 
presents a rising trend overall, which suggests that the 
trade competitiveness of Guizhou export commodi-
ties is enhanced.

2.2 Analysis of revealed comparative advantage 
index

The revealed comparative advantage index refers to 
the size that the proportion of a certain type of the 
products in export of one country or region relative 

to the product in total world. In general, the RCA 
value is greater than 1, and it is said this product has 
a comparative advantage in the international market 
and a certain international competitiveness; the RCA 
values are less than 1,  and it is said this product didn’t 
have a comparative advantage in the international 
market, and the international competitive power is 
relatively weak. Due to the limit statistical data, this 
article divides the products into two major categories 
of primary products and manufactured goods, from 
2006 to 2011. The RCA index analyzes the general 
situation of export trade in Guizhou.  We know that 
the RCA index of primary products and manufac-
tured goods in Guizhou less than 1 from table 1, but 
the RCA index is slightly higher than agricultural 
manufactured goods, which shows Guizhou is in a 
comparative disadvantage in foreign trade. It should 
be done to improve the added value of manufactured 
goods, while increasing the export volume at the 
same time and the international competitiveness of 
primary products.

2.3 Analysis of trade competitiveness index

TC refers to the proportion of a region’s difference 
between the import and export trade for which 
accounts the total amount of import and export trade, 
namely the TC index = (exports – imports)/(exports 
plus imports). The indexes as a relative value are 
always between −1~1, eliminating the economic 
expansion and fluctuation. Its value is close to −1 
indicates the competitiveness is weak, −1 is said the 
industry is only import without any export; the more 
close to 1 indicates the greater competitiveness, 1 is 
said the industry is only exported without any import. 
In 2006–2010, the TC indexes of Guizhou in the 
aspect of food, chemical industry and related indus-
trial products, machinery and electronic products are 
greater than zero, and in which the competitiveness of 
food export is very strong with the TC index remained 
steady at 0.98 above. This figure shows that the food 
industry is at specialization level. Chemical industry 
and related industrial products, during 2006–2010, 
the TC index were 0.925, 0.954, 0.929, 0.936, 0.929; 
mechanical and electrical products had kept rising, 

Table 1. 2006–2011 RCA index of the export product in 
Guizhou.

year primary manufactured

2006 0.01063 0.02287
2007 0.01081 0.02855
2008 0.02067 0.02569
2009 0.01401 0.02404
2010 0.01437 0.02681
2011 0.01318 0.03519
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grew steadily from 0.104 in 2006 to 0.327 in 2010. 
The TC index of minerals had been negative, which 
showed this industry was at imported professional 
level.

3 COnCLuSIOn

We can get the following conclusions from the 
multi-angle analysis of foreign trade competitiveness 
in Guizhou province that the foreign trade has been 
growing at a speed, while the share of international 
market increasing. But because of a lower base, 
smaller scale, the overall competitiveness of foreign 
trade is still relatively backward. In view of the sit-
uation of foreign trade competitiveness, in order to 
realize the development of foreign trade faster and 
better, it is urgent to need us to adjust the optimi-
zation structure of export commodity and develop 
the advantage industry; to encourage and guide all 

relative enterprises to participate actively in inter-
national competition and achieve the scale of econ-
omies; to increase the intensity of investment and 
capital introduction and expand the international 
market share of foreign trade in Guizhou; to strive to 
improve the soft environment for investment in order 
to improve the  export competitiveness of  foreign 
trade.
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ABSTRACT: In order to survey its utility, we evaluated an educational game which was popular in China 
mainland. The research method was questionnaire survey. According to the statistical analysis of the survey, the 
effect of education is far below than expected. The users are not satisfied with the educational function of the 
game. The game designer is supposed to improve game to help users developing positive emotions and attitudes 
and correct living values.
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1 InTRODuCTIOn

Game-based learning is a process which makes stu-
dents acquiring knowledge, skill and attitude with 
pleasant studying experience through using educa-
tional games in classroom or self-study1. In a broad-
est sense, educational game includes all games owing 
educational values. In a narrow sense, educational 
game is a computer game designed for certain teach-
ing objects. As a new teaching and learning tool, 
educational game is getting so popular that the uS 
government holds a national STEM Game Design 
Challenge every year2. In china, more and more 
games companies occupy educational game markets 
and invest more and more in developing educational 
games.

2 ThE nECESSITY Of EvAluATInG 
ThE EDuCATIOnAl funCTIOn Of 
EDuCATIOnAl GAME

In recent years, many educational games have been 
put published, such as Mole manor, Roco Kingdom, 
Disney Club Penguin, webkinz, and poptropica etc.

By means of attracting many users, these games 
became popular quickly. however, the weak edu-
cational function leaves a negative impression on 
users’ mind. Meanwhile, a lot of people worried 
about the violent images arising from the game. 
Even some people doubted the aim of the designer’s 
objective on education. They also have questions 
on whether this product suits, children’s cognitive 
ability.3

So it is necessary to evaluate the function of these 
games. We chose a popular educational game called 
umfun in china to evaluate. This game declares that 

its users are the students at the age of 12 to 16. The 
game aims at creating a happy learning environment, 
making knowledge learning through games.

3 ThE METhOD Of EvAluATInG

In order to evaluate the function of the umfun game 
on education, A scale was designed. Based on the 
scale, a survey was made by the online system. After 
a statistical analysis of the survey’s result, a conclu-
sion has been drawn. In the survey, six hundred and 
forty-six students from 4 schools were being invited 
to complete this survey online. Among them, 534 are 
valid. Among the 534 students in case, 48.7% are 
boys, 51.3% are girls; 58.9% are 13 years old, 41.1% 
are 14 years old.

4 DESIGn Of ThE SCAlE

There are 35 items in this scale, divided into 
3   dimensions: accessible  uI, entertainment, educa-
tion respectively.

Dimension one, the accessible uI can be seen 
from three aspects: rational layout, beautiful inter-
face, convenience. Dimension two, the entertainment 
elements can be measured from the following five 
points: easy and comfortable hand control, authentic 
scenario experience, happy role players experience, 
wonderful success experience, pleasant communi-
cating experience.4 The third Dimension, the educa-
tional function is indicated in three parts: skills and 
knowledge, emotion , attitude and values.5

Answers and Score of each item:
for each item, there are five different answers. for 

each answer, different score is given.
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Table 1. Answer and score of each answer.

answer
A. 

excellent
B. 

good
C. 
fair

D. 
poor

E. 
disappointing

score 5 4 3 2 1

5 ThE STATISTIC AnAlYSIS Of ThE SCAlE

5.1 The average score and standard deviation of 
each dimension

Table 2. The average score and standard deviation of each 
dimension.

Dimension Average Standard deviation

Accessible uI 3.562 .78359
entertainment 3.361 .45736
education 3.038 .28154

Table 2 shows the average score of each  dimension 
and its standard deviation of each dimension. In 
this table, the average score of all dimensions is 
above “fair” and less than “good”. however, the 
average score of educational dimension is the lowest 
among the three dimensions while the entertainment 
dimension is in the middle and the uI is highest, 
which indicates the design of the game’s interface 
is best and the players like its accessibility and 
convenience.

Table 3. The average score and standard deviation of uI’s 
three factors.

Dimension Average Standard deviation

rational layout 3.394 .35434
beautiful interface 4.221 .58764
convenience 3.073 .36879

The above table shows the average score and 
standard deviation of the three aspects of uI 
dimension. All of these average scores are above 
“fair”. Especially, the average score of beautiful 
interface is high than 4, which indicates users thought 
the game’s uI is beautiful.

Table 4 shows the average score and standard 
deviation of the five points of entertainment. Most 
of these average scores are higher than three, which 
indicates the entertainment of this game is in the mid-
dle level. however, the average score of authentic sce-
nario experience is “poor”. It is probably due to the 

effect of the 2-D image of the game, which the users 
are not satisfied.

Table 4. The average score and Standard deviation of 
entertainment’s five points.

Dimension Average Standard 
deviation

Easy and comfortable hand control 3.116 .82334
Authentic scenario experience 2.814 .38728
happy role players experience 3.535 .56322
Wonderful success experience 3.976 .67323
Pleasant communicating experience 3.669 .48729

Table 5. The average score of and Standard deviation 
from the three parts of educational function.

Dimension Average Standard deviation

emotion and attitude 2.911 .37657
skills and knowledge 3.383 .42325
value 2.821 .47845

Table 5 shows the average score and Standard 
deviation of the three parts of educational function. 
Among them the average score of skill and knowledge 
is higher than 3 while the other two are lower than 3. 
It indicates that the users can gain some knowledge 
and skills, while they don’t think the game is helpful 
for developing proper attitude and value.

5.2 Influence of age and gender on the result

Table 6. The influencing factors of age.

Dimension age n average Standard 
deviation

T value

Accessible uI
13 289 3.573 0.3755

0.478
14 245 3.549 0.4128

entertainment
13 289 3.401 0.7233

1.373
14 245 3.313 0.8761

education
13 289 3.031 0.3564

0.52814 245 3.046 0.3126

Table 6 shows the influence of age of students in 
case on the survey result. Through T value, we know 
there is not distinctive  difference in accessible uI 
and education, while there is a distinctive difference 
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in entertainment, which indicates different age users 
have different evaluations. The younger users prefer 
to play this game.

Table 7. The influencing factors of gender.

Dimension Gender n Average Standard 
deviation

T value

Accessible uI
Boy 253 3.573 0.4768

0.981
Girl 281 3.552 0.3656

Entertainment
Boy 253 3.454 0.8433

2.35
Girl 281 3.251 0.7876

Education
Boy 253 3.051 0.2541

0.967
Girl 281 3.026 0.2178

Table 7 shows the influence of gender of students 
in case on the survey result. Through T value, there 
is distinctive difference in entertainment, which 
indicates that the boys prefer to play this game, 
while the girls are not satisfied with the game’s 
entertainment.

6 COnCluSIOn

Through the analysis of the above data, one conclu-
sion can be drawn that the overall level of the game is 
good because the most average scores of the dimen-
sions are higher than the average level. however, 
taking the game’s original object into consideration 
(creating a happy learning environment, making 

knowledge learning through games), the effect is far 
below. In the meanwhile, the average score of “emo-
tion and attitude” and “value” is much lower than 
expected. This shows that the users are not satisfied 
with the educational function of the game. The game 
designer is supposed to improve the effect of educa-
tion as well as eliciting users’ positive “emotion and 
attitude” and “value”.

The purpose of the educational game is to pro-
mote learning. however, the educational function of 
deficient. Thus, if the educational game only attracts 
users playing games without helping users to achieve 
the educational object, it is a failure. So the finding of 
this article is to remind the game designer putting more 
energy into developing new process and method to 
improve the educational efficiency in the future. new 
games are expected to produce for users to form a good 
habit of learning, to help users developing positive 
emotions and attitudes, to build correct  living values.
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ABSTRACT: The current situation of the English major in China shows that humanistic qualities are 
indispensable factors in the cultivation of English majors. An experimental study is adopted to compare 
 academic achievement and humanistic qualities of the experimental class with those of the control class both 
before and after the teaching experiment, aiming to explore the validity of the implementation of humanistic 
quality-based education in Integrated English teaching. The results indicate that humanistic quality-based 
education is helpful to enhance the students’ overall qualities, improve academic achievement and reform 
the  teaching mode.

KEYWORDS: Integrated English; Humanistic Qualities; Validity; Academic Achievement.

1 InTRODuCTIOn

1.1 Background

Since 1970s, the concept of humanism, as well as 
humanistic approach, has gained attention from 
people at home and abroad. Hamachek (1977: 149) 
believes that “humanistic education starts with the 
idea that students are different, and it strives to help 
students become more like themselves and less like 
each other.” Williams and Burden (1991: 38) sum-
marize a number of humanistic messages for the 
language teacher, like creating a sense of belonging, 
involving the whole person, developing personal 
identity, encouraging creativity, developing knowl-
edge of the process of learning, allowing for choice, 
etc. In China, some scholars emphasize the impor-
tance of humanistic quality in the English major. He 
(2004) holds that the features of English major lie 
in the fact that students majoring in English should 
not only have a higher proficiency in language than 
non-English major students, but also have stronger 
humanistic qualities than common English learners. 
Hu and Sun (2006) analyze the disadvantages in for-
eign education: just because humanistic education 
only makes up a lower percentage in the whole edu-
cation, foreign language major students are weak in 
humanistic foundation and critical thinking, and have 
a superficial understanding of western culture and 
Chinese culture. Therefore, English education should 
revert to humanistic education, focusing on the train-
ing of talents by general humanistic quality-based 
education.

1.2 Objective

The present research aims to research the validity of 
the implementation of humanistic quality-based edu-
cation in Integrated English teaching, focusing on 
three issues: whether humanistic education is help-
ful to the enhancement of students’ overall qualities, 
whether humanistic education is conducive to the 
improvement of academic achievement, and whether 
humanistic education is advantageous to the reform 
of teaching mode.

2 COnnOTATIOn Of HumAnISTIC 
QuAlITIES

many scholars believe that humanistic qualities are 
comparatively stable internal qualities, but they differ 
in the understanding of the components of human-
istic qualities (Shi 2008:12). Hu (1998: 29) argues 
that humanistic qualities are composed of knowl-
edge, ability, concept, emotion, willpower, etc. Qian 
(2001:184) asserts that humanistic qualities cover 
humanistic scientific knowledge, social psychology, 
cultural cultivation, and humanistic spirit, and so on.

According to the practical teaching situation, 
research purpose, and the definition of humanistic 
qualities given by Baidupedia, human qualities can 
be defined as the integration of three aspects, includ-
ing humanistic knowledge, humanistic competence 
and humanistic spirit. Humanistic knowledge is the 
basic knowledge about humanistic fields, like history, 
literature, politics, law, arts, philosophy, morality, 

9781138027282_Chp_2015.indd   515 21/04/15   6:30 PM



516

language, etc. Humanistic competence refers to the 
ability to apply humanistic knowledge to practice, 
including practical ability, interpersonal ability, cre-
ation ability, organizational ability, communication 
ability, and aesthetic ability. Humanistic spirit con-
stitutes the base of world view and value stemming 
from humanistic thoughts and humanistic methods, 
represented in the concern for current affairs, crea-
tive spirit, morality, psychological qualities and legal 
awareness, etc.

3 RESEARCH pROjECT

3.1 Research plan

for English major in China, the course of integrated
English lasts two academic years. Approaching 

the end of the first academic year, a survey is con-
ducted to examine the situation of humanistic qual-
ities of the English major. Then two classes are 
selected as the experimental class and the control 
class respectively. During the second academic year, 
the experiment on implementation of humanistic 
quality-based education is carried out at the teach-
ing of Integrated English. In order to control the 
influence of other factors on teaching effects, the 
same teacher adopts two different teaching methods 
to teach the two classes.

In the control class, the teacher plays the role of a 
lecturer, spoon-feeding students with language points 
and humanistic knowledge in each unit; students fol-
low the rote-learning pattern; interaction between 
teacher and students is lacking in the classroom.

On the contrary, the teacher informs the students 
in the experimental class of the teaching method, and 
classifies the whole class into 6 small learning groups 
according to sex, academic achievement, learning 
style, etc. Each group leader organizes group mem-
bers to learn the assigned task. The teachers’ role 
transfers from a sole lecturer to a guider, advisor and 
supporter.

At the end of the fourth semester, the experiment is 
over. Then another questionnaire is used to compare 
the two classes from the perspectives of academic 
achievement, humanistic quality, and teaching effect.

3.2 Research subjects

The research takes the students in the parallel two 
classes as subjects, with 23 students in each class.

3.3 Research tools

Before and after the experiment, a questionnaire with 
the same structure but different contents is used to 
examine students’ present humanistic qualities. The 

first part includes 12 questions, covering politics, 
economy, culture, literature, etc., aiming to inves-
tigate students’ humanistic knowledge. The second 
part and the third part are presented in the form of 
likert Scale, with five options, i.e. “Completely 
Agree.”(5 points), “Agree”(4 points), “neither Agree 
nor Disagree”(3 points), “Disagree”(2 points), and 
“Completely Disagree”(1 point). In the second part, 
there are 12 questions of multiple choices, helping 
students reflect on their humanistic competence, 
including practical ability, interpersonal ability, cre-
ation ability, organizational ability, communication 
ability and aesthetic ability. The third part contains 
10 questions of multiple choices, exploring students’ 
humanistic spirit, like the concern for current affairs, 
creative spirit, morality, psychological qualities and 
legal awareness.

4 RESulTS

4.1 Pre-test result

Before the experiment, the first questionnaire is 
used to examine the students in the two classes, 
aiming to collect their humanistic quality data. The 
academic achievement of the second semester is 
taken as the pre-test score. SpSS 13.0 is adopted to 
do Independent-Samples T Test, thus obtaining the 
results of academic achievement and humanistic 
qualities.

In the tables through the article, Class 1 is the con-
trol class while Class 2 is the experimental class. A 
conclusion can be drawn from Table 1 that the two 
classes do not differ very much in academic achieve-
ment and humanistic qualities, for the difference of 
the mean is less than 1.

Table 1. pre-test result of academic achievement and 
humanistic qualities of the students.

Items Class mean
Std. 

deviation
Std. error 

mean

pre-test 1 81.3043 5.68439 1.18528
Score 2 80.9565 6.63653 1.38381

Humanistic 1 29.13 5.354 1.116
Quality 2 29.61 6.900 1.439

Humanistic 1 3.09 1.676 0.350
Knowledge 2 3.17 1.267 0.264

Humanistic 1 14.26 3.583 0.747
Competence 2 14.22 4.348 0.907

Humanistic 1 11.78 2.522 0.526
Spirit 2 12.22 2.999 0.625
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from Table 2, it can be seen that significance level 
of equal variances > 0.05, indicating that equal vari-
ances is assumed. Besides, a significant level of pre-
test score is 0.849 > 0.05, and significance level of 
humanistic qualities is 0.794 > 0.05. Therefore, under 
the condition of 95% confidence interval of the differ-
ence, there is no significant difference in students’ aca-
demic achievement and humanistic qualities. This fact 
proves that the precondition of the teaching experiment 
is valid.

4.2 Post-test result

After a school year’s teaching experiment, the second 
questionnaire is used to examine students’ humanistic 
qualities. In addition, the final examination result is 
taken as post-test score. Independent-Samples T Test 
is conducted again.

Table 3 shows that the students in the two classes 
differ in academic achievement and humanistic qual-
ities. Compared with the control class, the students in 
the experimental class have higher numerical value in 
post-test scores (>3.26), humanistic quality (> 3.65), 
the three components of humanistic quality ( > 0.92, 
1.35, and 1.44 respectively).

Table 4 shows that significance level of the post-
test score, humanistic quality and its three com-
ponents of the two classes < 0.05, so under the 
 condition of 95% confidence interval of the dif-
ference, there is a significant difference in the two 
teaching  methods. The result proves that the stu-
dents in the experimental class have improved their 

academic achievement and humanistic quality after 
one school year’s experiment.

4.3 Interview

Interview with the students from the two classes 
reveals the following information. The students in 
the experimental class are satisfied with the teaching 
method, for they have improved their learning habit 
and take initiative to gain knowledge and practice 
skills. By contrast, the students are accustomed to 
indoctrination by means of spoon-feeding method. 
They feel they lack practical ability, but they do not 
know how to improve themselves.

Table 2. pre-test result of independent test samples.

Table 3. post-test result of academic achievement and 
humanistic qualities of the students.

Items Class mean
Std. 

deviation
Std. error 

mean

post-test 1 80.7826 5.96929 1.24468
Score 2 84.0435 4.65616 0.97088

Humanistic 1 83.35 2.534 0.528
Quality 2 87.00 3.943 0.822

Humanistic 1 4.43 0.992 0.207
Knowledge 2 5.35 1.774 0.370

Humanistic 1 40.52 2.150 0.448
Competence 2 41.87 2.160 0.450

Humanistic 1 38.39 2.426 0.506
Spirit 2 39.83 2.348 0.490
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5 DISCuSSIOn

5.1 Influence of humanistic quality-based 
education on individual overall quality

After one-year experiment, the students in the exper-
imental class have improved themselves in the three 
aspects of humanistic qualities. The reasons for the stu-
dents’ progress can be analyzed in the following points.

first, proper learning tasks guide students to take 
the initiative in gaining humanistic knowledge. The 
teaching course book contains all kinds of human-
istic knowledge points. The teacher designs some 
learning tasks centering around the knowledge 
points related to the theme of the text, and assigns 
them to smaller learning groups who are responsi-
ble for searching relevant information and sharing 
the knowledge with the whole class. The group 
work enables students to play an active role in the 
learning process and grasp the knowledge through 
practice.

Second, effective group work offers students the 
opportunity to improve humanistic competence. 
Each small group consists of 4 or 5 students with 
diversified learning abilities and learning styles. 
The group leader organizes each member to finish 
the assignment. Someone is responsible for search-
ing useful materials from websites or library, others 
for writing down a coherent article, and still others 
for presentation. In the cooperative activity, students 

improve interpersonal ability and an organization’s 
ability from cooperation, cultivate practical ability, 
creation ability and aesthetic ability from preparing 
the presentation material, and enhance communi-
cation abilities from presentation and oral defense. 
After experiencing various learning tasks, naturally, 
students heighten their humanistic competence.

Third, the fair encouragement mechanism pro-
motes humanistic spirits. The teacher helps students 
make the fair and equal regulations concerning the 
encouragement and punishment. So every student 
is motivated to make progress and develop the 
honor of collectivism in the atmosphere of cooper-
ation and competition. While doing learning tasks, 
students heighten morality, temper psychological 
quality, and cultivate the awareness of observing 
regulations.

fourth, extracurricular practice guarantees the 
internalization of humanistic knowledge and human-
istic competence into humanistic quality. Humanistic 
knowledge can be gained from teaching and learning, 
while humanistic quality cannot be acquired from 
teaching. Because the cultivation of humanistic qual-
ity follows a certain rule: it is only during practice 
that a person can improve his humanistic quality by 
drawing on human knowledge and humanistic com-
petence to solve the problems or meet the challenges. 
As a result, humanistic quality-based education 
requires the integration of classroom teaching and 

Table 4. post-test result of independent samples test.
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extracurricular  practice. The teacher should encour-
age students to participate in all kinds of activities, 
like English competition, English speech contest, 
translation competition, social practice, volunteer 
service, etc. Students may enhance the humanistic 
quality of these useful activities.

5.2 Influence of humanistic quality-based 
education on academic achievement

Implementation of humanistic quality-based edu-
cation in teaching helps students make progress 
in human knowledge, humanistic competence and 
humanistic spirit. Humanistic knowledge and human-
istic competence guide students to develop overall 
quality in all-round, while humanistic spirit imbues 
students with healthy personality. All these qualities 
stimulate the students’ learning ability from both IQ 
and EQ, and further exert a positive influence on aca-
demic achievement.

5.3 Influence of humanistic quality-based 
education on teaching mode

During the process of implementation of humanistic 
quality-based education in teaching, the teacher does 
not need spoon-feed students with language knowl-
edge, but guides students to accomplish learning 
tasks by means of task-based teaching or cooperative 
learning. While students are taking initiative in gain-
ing language knowledge and humanistic knowledge, 
they practice humanistic competence and acquire 
humanistic spirit.

6 COnCluSIOn

Implementation of humanistic quality-based educa-
tion in integrated English teaching reveals the follow-
ing three conclusions.

first, implementation of humanistic quality-based 
education is conducive to the heightening of students’ 
overall quality. It is the whole-person education that 
plays a subtle impact on students’ healthy growth. 
Accordingly, students perfect their overall quality 
while accomplishing learning tasks.

Second, implementation of humanistic quali-
ty-based education is advantageous to the improve-
ment of academic achievement. Students may 
experience humanistic love in the harmonious yet 
competitive atmosphere, and take full advantage of 
subject awareness to form sustained inner driven 
power, thus helping individual self-learning, self-de-
velopment and self-actualization.

Third, humanistic quality-based education is ben-
eficial to the reform of teaching mode. It is different 
from the spoon-feeding teaching mode, for it can real-
ize the teacher’s guiding role and students’ initiative.
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ABSTRACT: The ancient great history recorder Sima Guang said “the one who is intelligent is the one who 
has morality, but the one who already has morality may not be intelligent”. College- and university students 
are our nation’s precious resources, and they are the hope of our people and the future of our country. At the 
same time, they are the treasures in our people’s eyes. Moreover, history makes them take the responsibilities 
to revive our nation. So, it appears that it is very necessary to give our students an education on morality. In 
order to achieve this point, many colleges and universities have already put efforts into it, but it appears to have 
little effect. This text will talk about the method of building a harmonious mind by teaching them “forgiveness” 
“benevolence” “bravery” and “independence”.
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As far as I’m concerned, many colleges and univer-
sities have already put efforts into it. And to that end, 
the colleges start a new course named <<Ideology 
with Morality & Basic Law Items>>. What’s more, 
colleges also equipped with specialists and psycho-
logical counseling rooms. That indicates colleges 
take ideological education very seriously. But it 
appears to have little effect. So I think Whether we 
can educate our students with a harmonious mind, we 
can start with teaching them “forgiveness” “benevo-
lence” “bravery” “independence”, and that means, if 
you have the ability to forgive others, you will find 
peace; if you are kind enough, you will have nothing 
to worry about; if you are brave, you will be fearless; 
if you are independent, you live on your own.

“Forgiveness”, put it in a simply way, means for-
give people, don’t hurt anyone, and don’t force any-
one to do anything, even if someone had already hurt 
you, you should try your best to forgive him, and here 
I want to quote Confucious’ well-known saying “If 
you don’t want something, then you should not throw 
that to others”. This is the basic attitude towards the 
things and the surrounding people.

Well, when facing the person who has hurt you 
before, the person who cheated on your friends, you 
should use your big heart to forgive him, to let it go. 
Should we forgive the people who show no respect 
for you? The answer is yes, we professors ought to 
make students be aware of that forgiveness is a kind 
of let it go, shake off the pain which you don’t have 
to take, and don’t over thinking about the pain. If 
you still have the pain inside, you will lose in great 
depression, I once met a student, abused by another 
one for no reason, as time goes by, he cannot let it go, 

always thinking about the dark side, and wondering 
why should a man insulted him like that,
He just buried that bitter story in his deepest heart, 
which makes him act abnormal in campus. From this 
example, what I tasted is the pain, that the student 
can never forget about it, he just let the pain grow-
ing inside, take the heart completely, and make it be 
numb, What I suggest for this kid is to look forward, 
let it go, he has a bright life waiting for him, give 
the student who abused him a chance and give him 
a chance.

Sometimes, we should not only teach students 
how to deal with people, but also teach them how to 
help people, and we professors should set a sample 
of “benevolence”, give them a hint that we human 
beings always need each other, when somebody needs 
help, we must try our best to help them out. As the 
Holy Bible says “It is more blessed to give than to 
receive”, to be a man with a kind heart, like I said 
before, you will have nothing to worry about.

We professors, are the people to give directions to 
students, to teach them that “ If you have a mind of 
kindheartedness, you have nothing to worry about”. 
In brief, don’t let the small things take the place of 
your heart, with a positive attitude towards everything, 
for example, you will have disagreements with your 
friends, you will have an argument with your lover, 
inevitably, you will have problems with strangers. All 
the things are have ways to deal with, we don’t have 
a standard to judge it right or wrong. Just have a big 
heart, and accept what it is, don’t haggle over trifles. 
Our professors also should let them be aware of the 
true meaning of benevolence and what will make a 
person have a mind of kindheartedness. In fact, it is 
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actually teaching them how to deal with people how 
to make a stand in society.

Furthermore, there still have a question about how 
to help with our students have a kind heart. Confucius 
once said “If you want to make a stand in society, then 
you should help others first; If you want your dreams 
to come true, then you should help others dreams to 
come true first”. “Do something within your ability 
to help others, feel the feelings in other mind, that 
is the way to be a kind man” <<The Anatects of 
Confucious*what is harmony>>

Judged by these rebellion cases, we professors 
must send a right message to our students, tell them 
what is the true brave. Here I quote Confucious words 
“There is nothing wrong for a person who is brave, but 
bravery should be limited by righteousness, if your 
bravery carried by your righteousness, then you have 
the true bravery”<< The Anatects of Confucious>>

First of all, to envisage the regrets of your life, you 
should use your bravery to dissolve it. The king of 
Yue has suffered a lot, then have the power to retake 
his kingdom back, Han xin was insulted greatly, but 
he is one of the great men to build the empire of Han. 
Everybody knows that not every day is a sunny day, 
we just should be energetic and have a brave heart to 
the obstacles. Only brave people can find a light in 
the dark tunnel, finally get to the destination.

Secondly, to enhance the cultivation, self-examine 
yourself and have the courage to correct the bad. If 
you can do this every day, you can get everything 
under control, even if you made big mistakes. Briefly 
speaking, shake off your bad habits. There is a story 
about Confucious and his son. Confucius told his son 
to do something, his son just listened with an open 
mind, and correct his behaviors immediately. What 
about our students? Whether our students could 
take the good instructions and correct their bad acts 
or not? Did they just eager to find excuses for their 
mistakes?

Thirdly, college students should be brave enough 
to correct others bad behaviors. And have the courage 
to build a harmonious environment.

The emperor Taizong of Tang was known as the 
great man. The man who is not only good at warfare, 
but also good at culture. More importantly, he has 
the ability to feel others feelings and he always self- 
examines himself. As an emperor, it is not easy to act 
like that. It is also tough for his servant WeiZheng to 
survive around him. The old saying goes “serve the 
emperor is just like serve the tiger”. What I respect 
him is that he has the courage to say something that 
others can’t say, and he can do something that others 
can’t do. This courage just like an arrow, straight and 
sharp, not afraid of nobilities. And from that example, 
we can draw a conclusion that there exist two kinds 
of courage. One is that you have the courage to admit 
your faults and correct them spite of your status. The 

other one is you have the courage to point our others 
mistakes with a brave heart.

We often hear that a man should be independent 
when he is thirty. To be independent is that you can 
make a living on your own. Last but not the least, I 
want to say something about what is independent. And 
how can our students to be a man with self-reliance.

From the beginning, I want to talk the faith. Roman 
Roland once said “the most terrible enemy is the lack 
of strong faith” And I was always wondering how the 
faith plays a significant role in building a person’s 
character? What makes me have an open mind is 
because I read an article named<<faith>>, I thought 
it was really enlightening. And now I want to share 
my own views with you. The faith is just like your 
backbone, once you have faith in your mind, you’re 
one step closer to your success, once you have faith 
in your mind, you have the courage to pursuit your 
dreams, once you have the courage, you will have the 
strength to build your own life. SiMagang was sen-
tenced to death by cruel way, but he didn’t suicide, 
because he had the faith to finish his <<historical 
records>>. Zuchongzhi was insulted by his enemy, 
but he didn’t panic, because he had the faith to carry 
out his policy. Luxun suffered a lot, but his faith 
makes him stand up and be a critic, to use his words 
to wake up the whole nation.

If you want to cultivate an attic faith in yourself, 
you need work with perseverance and have the spirit 
to strive to be stronger, be patient and do everything 
you have to do and trained yourself with basic skills.

Then I want to talk about the honesty. Almost every 
college has the problems about the students cheating 
in exams. As for another group of people, they didn’t 
pay their tuition on purpose. These situations reflect 
a very serious issue. Now in this era, students at col-
leges are lack of attic faith. To improve their abilities 
to have good faith, we should grab the root, and teach 
them to be honest with people. The honesty is that 
if you say you would do something them you do it. 
Of course, our actions cannot break the law. For that, 
I propose several points to follow.

No.1: To strengthen the basic function of your 
league. And carry out more meaningful activities to 
help students build an attic faith.

No.2: To put more efforts to broadcast our will, 
And make our will be popular by recommending 
students with great movies, published books, radio 
broadcasting, fancy posters, press crops, and newspa-
pers. And let the students grow a mind in their deep 
heart that being honest with people is how the society 
asking for Let the college press to report the dishonest 
behaviors to make students be aware of them

No.3: Establish and improve the students credit 
archives, and strengthen the supervision, broaden the 
students’ feedback channels and take every feedback 
seriously.
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I think it is better to put “forgiveness” “ benevolence” 
“bravery” and “Independence” together to use it as 
a direction, to point out the way for our schools in 
ideological education. In order to build a harmoni-
ous campus, and educate our students ready to build 
a harmonious society. I always hold a belief, that with 
all the help of our school faculties, the experiences 
accumulated before, and the meaningful experiments, 
our professors would make more effective methods to 
educate our students, to send a fresh flood to build our 
harmonious to society.

CONCLuSIONS

Above all, in my view, it is better to put “ forgiveness” 
‘‘benevolence” ‘‘bravery” and ‘‘Independence” together 
to use it as a direction, to point out the way for our 
schools in ideological education. In order to build a 
harmonious campus, and educate our students ready 
to build a harmonious society. I always hold a belief, 
that with all the help of our school faculties, the 
experiences accumulated before, and the meaningful 
experiments, our professors would make more effec-
tive methods to educate our students, to send a fresh 
flood to build our harmonious to society.
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ABSTRACT: This thesis analyzes that in our country, presently, hysteresis of engineering educational con-
cept, the curriculum is mainly theory-centered while weak in practice; the teaching staff structure is unreason-
able and low in practice level and so forth. It proposes the establishment of an innovative cultivation mode under 
the CDIO engineering educational concept which includes building engineering educational concept of “major 
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with integration, and improve students’ knowledge structure, establishing new-type teaching staff to draw les-
sons from for engineering educational reform in our country.
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The development of society and economy and the 
innovation of technology require that higher educa-
tion should provide talents that adapt to social and 
economic development. In Occident, engineering 
education has attracted much attention, and the key 
point in reform is under the prerequisite of continuing 
to keep the scientific basis to strengthen engineering 
practice training, and enhance to cultivate the com-
prehensive ability of students. How to qualify stu-
dents with favorable moral integrity and with certain 
innovation ability teamwork ability and management 
ability within a limited educational system is the key 
point to reform and explore the higher engineering 
education.

1 THE DEfInITIOnS Of CDIO EngInEERIng 
EDuCATIOnAL COnCEpT AnD 
InnOvATIvE TALEnTS

CDIO engineering educational mode is the latest 
achievement of internal engineering educational 
reform in recent years. In 2000, MIT and RSIT and 
two other universities from the transnational research 
organization, and probe into and carry out a new mode 
of engineering education. After four years’ intensive 
research, it puts forward the CDIO engineering edu-
cational concept. CDIO applies engineering projects 
(including products, production process and system), 
product development and life cycle of a product run-
ning as a carrier, and stresses that learning the theory 
and practice of engineering through the process of 
conceive-design-implement-operate the system and 
product of the real world. The educational mode of 

CDIO requires that the engineering talents from col-
leges and universities be proficient in these four links. 
CDIO requires the engineering educational graduates 
have four knowledge capabilities: engineering basic 
knowledge, personal ability, interpersonal teamwork 
ability and engineering system ability. CDIO educa-
tional concept advocates “learning through practice”, 
encourages students to obtain engineering ability 
actively and practically and arouses students’ learn-
ing interests. The engineering educational concept of 
CDIO is the inheritance and development of the long-
term engineering educational reform of Occident and 
it covers the certain shortages of engineering profes-
sionals through many teaching methods and aims at 
fostering innovative engineering technological talents 
of with full development.

Innovative talents refer to the creative talents with 
innovative spirits and innovative consciousness and 
innovative passion and with questing spirits of critical 
and inquisitive, i.e, top talents with innovative con-
sciousness, innovative thoughts and innovative ability 
who can have new inventions, new discoveries, new 
ideas and new explorations constantly in economy, 
scientific research, military and culture and can have 
innovative achievements.

2 THE pROBLEMS THAT EXIST In THE 
pRESEnT COLLEgES AnD unIvERSITIES 
EngInEERIng EDuCATIOn

There exists the problem of engineering education dis-
jointing engineering practice in the traditional engi-
neering educational cultivating mode in our country. 
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That is, the cultivation of engineering technology tal-
ents is mainly completed by colleges and universities, 
and the enterprises and employers seldom participate 
in the cultivating activities of students and the alleged 
practical teaching, many colleges and universities are 
simply the practice designed according to a certain 
course and lack of the specific requirements of the 
talents actively, making practical teaching a mere 
formality. Therefore, the apparent shortcoming of 
the traditional engineering education is to foster the 
uniqueness of the subject and to foster the unicity 
of the fostering approach. This not only leads to the 
waste of social resources, but also restricts the devel-
opment of engineering education and it is mainly 
reflected in three aspects:

2.1 Hysteresis of the engineering educational 
concept

Engineering educational concept lags behind the 
demand of talent cultivation of colleges and uni-
versities. Teachers working on engineering educa-
tion do well in theoretical teaching, but lacking of 
comprehensive knowledge of practical ability, they 
can only teach directing at a certain subject and the 
comprehensive quality cannot be enhanced. under 
the engineering educational concept of CDIO, to 
become prominent professional ability, innova-
tive spirits, strong practical ability, Comprehensive 
applied talents mastering basic laws and regulations 
and industry regulations, colleges and universities 
and teachers, as educational subjects, should trans-
form the educational concepts and explore innova-
tive talent cultivating modes appropriate to social 
demands.

2.2 The curriculum focuses on theory teaching, 
and practical teaching is weak

Developed countries in the Occident, the fostering of 
engineers centers on the fostering of practical abil-
ity and the present engineering educational mode has 
still stayed in the educational mode of rich theoretical 
knowledge but scanty practical ability. Weak practical 
ability is the bottleneck restricting the employment of 
graduates of colleges and universities. The fundamen-
tal problem lies in that on one hand, the teaching staff 
of engineering education lacking structural diversity, 
and most teachers conform to the college-college 
schema, and master and doctor graduates can get 
teaching posts with little practical experience. Lack 
of systematic, practical experience in engineering 
scheme, project approval, design, implementation 
and operation, resulting in teachers’ repeating what 
the book says and lack of perceptual cognizance of 
practice. On the other hand, short of communication 

between colleges and universities and enterprises, 
enterprises scarcely take part in the talents cultiva-
tion of colleges and universities, and do not attach 
due importance to the engineering practical joints of 
students.

2.3 The structure of teaching staff is unreasonable, 
and the practical level is low

At present, there exist the phenomena of seeking high 
academic qualifications of undergraduate colleges 
and universities, making the teachers recruited mostly 
fresh graduates, lack of related academic, practical 
experience and a few of them have job qualifica-
tion certificates whereas those with ample practical 
experience and professional skills but without high 
academic qualifications are rejected from colleges 
and universities. The lack of practical experience of 
professional teachers has directly led to the teaching 
mode of theory-based, more than practice-based dur-
ing the teaching process. furthermore, many colleges 
and universities focus their attention on the academic 
achievements of teachers while paying no attention to 
the practical ability during assessment and evaluation 
of professional titles. Thus, teachers put their energy 
mainly into scientific research, publishing papers and 
apply for projects, but do not attach due importance 
to the practical ability of students. The students many 
colleges and universities fostered have poor practical 
ability, have weak innovative ability, and have low 
comprehensive quality, so they do not gain recog-
nition from enterprises and society. It is the lack of 
engineering practical background of the teaching staff 
of colleges and universities seriously that causes such 
a situation.

3 ESTABLISH THE InnOvATIvE TALEnT 
CuLTIvATIOn MODE unDER CDIO 
EngInEERIng EDuCATIOnAL COnCEpT

3.1 Setting up the engineering educational concept 
of “major project”

Innovating engineering educational concept is the 
nuclear and soul of the innovative engineering educa-
tional system and is the forerunner of building inno-
vative engineering talent cultivation mode of colleges 
and universities. Only by the guidance of advanced 
and scientific engineering educational concept for the 
educational practice can realize the prospective goal, 
and cultivate large numbers of prominent engineering 
technology talents with innovative ability. Innovating 
engineering educational concept should first stick to 
the educational system of student-centered with many 
innovative talents showing up. To change the traditional 
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educational concept of imparting knowledge, based 
on the new concept of knowledge-transference and 
 cultivating innovative ability as the core; to change the 
traditional educational concept of teacher-centered 
and establish the new concept of teacher-directed, 
and highlight the dominant position and function of 
students.

3.2 Establish the cultivation mode of “coalition 
of college and enterprise” and strengthen 
students’ practical ability

The cultivation mode of coalition of college and 
enterprise is to divide students’ learning time into 
two stages of which three years is to receive sys-
tematic professional knowledge education, and one 
year is to practice in enterprises. During the stage 
of learning on campus, colleges reestablish the cur-
riculum and teaching contents and strengthen the 
cultivation of qualified versatile talents according 
to the practical need of enterprises and the accurate 
orientation of talent cultivation of colleges centering 
on engineering practical ability, engineering design 
ability and engineering innovative ability. During 
the year, practice in enterprises can be divided into 
different periods and also practice in enterprises 
throughout the year. If practicing in different peri-
ods, students are distributed to different enterprises 
to practice according to the degree of teaching con-
tents. If practicing in enterprises for a whole year, 
students go to enterprises to practice after nearly 
finishing the teaching task. The cultivation mode 
of coalition of college and enterprise puts double- 
tutor system into effect. That is, colleges designate 
intramural teachers while enterprises appoint tutors 
with professional engineers with rich experience to 
instruct students learn and practice in enterprises. 
The students receive preliminary training of engi-
neers through learning and practice to enhance 
engineering consciousness, engineering quality and 
engineering innovative ability to cultivate the ability 
to analyze and solve problems applying professional 
knowledge and participate in the design, research 
and development, debugging and operation manage-
ment to promote their own engineering technologi-
cal ability.

3.3 Establish curriculum system with integration, 
and improve students’ knowledge structure

Based on the CDIO curriculum system and its ability 
system, the engineering knowledge structure includes 
four graduations of knowledge: one is the base layer, 
including science of mathematics needed to estab-
lish engineering science, natural science reflecting 
the laws of cognition of man to the objective world, 

humanities and social sciences needed by cultivating 
humanistic quality of engineers and scientific engi-
neering outlook; the second is tool-approach layer, 
including the foreign language ability needed for 
engineers to refer to document literature and engi-
neering softwares on the platform of internet and 
philosophy methodology instructing engineers to 
contemplate; the third is theory-experiment layer, 
including the professional theory knowledge needed 
for engineers to work, basic technological skills 
gained from experiment and disciplinary history con-
taining historical engineering case experience and 
engineering scientific thinking essence; the fourth 
is experience-scientific research layer, including the 
empirical special knowledge for engineers accu-
mulated from practice and exploration in different 
engineering circumstances, the frontier knowledge 
obtained from scientific thinking about the new engi-
neering questions, and that is the nuclear knowledge 
for engineers to innovate.

Establishing the engineering education system 
with integration is to establish the interdisciplinary 
curriculum and break through the restrictions of tra-
ditional unitary discipline and specialty. According to 
the need of students’ professional development and 
the practical need of enterprises, integrating the latest 
achievements of modern engineering science into it 
and the curriculum content reflects the intersectional-
ity, comprehensiveness and forwardness of subjects, 
and combine the unitary and repetitive curriculum 
content, increases the proportion of comprehensive 
curriculum on the premise of mastering basic knowl-
edge of the subject

3.4 Enhance teachers’ practical ability, and build 
new teaching staff

To cultivate excellent engineers, it is needed to 
have innovative teaching staff with the high engi-
neering practical ability. Colleges should perfect 
the training system of teachers, and let teachers 
take part in the teaching experiment and practice. 
Creating such chances for teachers to improve their 
teaching ability in key universities, to have titular 
positions in  enterprises, participate in technologi-
cal reform, technological innovation and techno-
logical research and development promote their 
theoretical competence.

In addition, having more ways to recruit teachers 
and implementing the appointment system of full-
time and part-time teachers. On one hand, inviting 
famous professors domestic and overseas and experts 
in first-tier affair departments to give lectures to 
widen information range of teachers and students. 
On the other hand, it is feasible to invite profes-
sionals with ample practical experience and high 
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technological operation ability and with a certain 
education background to work as part-time teach-
ers. These part-time teachers bring about the latest 
technology of the industry, narrowing the distance 
between colleges and society, and it integrates theo-
retical courses closely with practical teaching which 
not only intensifies students’ theoretical knowledge 
but also enhances students’ practical operational 
capacity.
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ABSTRACT: The significance of learning and application of specialized English is presented by character-
istics of the international trade specialty. It is undoubted that the listening and speaking course is the critical 
step to the application of professional knowledge. Currently, some predicaments such as scarcity of faculty, 
old-fashioned instruction and lack of textbook make the course difficult both to teach and to acquire. All teach-
ing staff need to explore the innovative and scientific teaching and assessment methods, to prepare in-depth 
teaching materials and pre-courses by specialty, to create a good professional English training environment in 
listening and speaking.
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1 INTRODUCTION

The demand for professional communication in 
English by enterprise and society sees increasing, 
according to the characteristics of the international 
trade specialty and the inclination of graduate career-
taken. All the teachers and the tutors face an arduous 
task that how to encourage students to read and com-
prehend English data related to specialty and speak 
it out fluently without any tongue slip. Because of 
the very reason, all colleges, universities and insti-
tutes energetically advocate instruction, specialty 
English bilingually and attaching great importance 
to cultivate the application skill to learn professional 
English. They also spare no efforts to reform and 
make some nucleus courses bilingual-based exquisite 
and high-end courses at all levels. There is no excep-
tion in our university, that is, we have also made a 
stride in syllabus design of the international business 
specialty courses in an all-round, from big class of 
over 100 students to about 40, from college teachers 
to professional teachers, from unilateral listening 
in class to various activities such as regular foreign 
trade English corner, from trial bilingual instruction 
to the success of applying for national project for spe-
cial high-quality course, international trade special 
English bilingual teaching has gradually evolved into 
a teaching system with distinctive characteristics and 
played a crucial role in the curriculum construction 
and development.

Currently, we have set many courses in the way of 
bilingual instruction of all types and levels, such as 
Foreign Trade Practice English Reading Textbook of 

professional-driven optional course, Excerpts from 
English Newspaper of professional main course, and 
International Trade Documentation Practice, Foreign 
Trade Talk in English, Foreign Trade Contract and 
International Business Correspondence of both the 
main professional courses and the practice round. 
We still have a long and uphill journey to finish in 
enhancing student’s market tapping and business 
negotiation skills although we have made stride to 
integrate the in-class learning with extracurricular 
activities and synchronize the teaching practice with 
the theory study.

2 EXISTING PREDICAMENTS

2.1 Scarcity of eligible teachers

The subject, professional English listening and 
speaking, is designed for senior students majored in 
international business and trade, who has laid a good 
foundation for English learning some knowledge in 
the field and grasped the terminology in the whole 
course of business transactions. The majors are gen-
erally showing interest in listening and speaking and 
strong desire to overcome the barriers of communica-
tion with business partners. So the demand for teach-
ing staff keeps upward increasing because of the high 
expectation placed by his teaching objects. On the 
one hand, it is requested that teachers should master 
knowledge in all dimensions, including language lis-
tening and speaking instruction method and academic 
theoretic knowledge. Spoken English is expected as 
fluently and correctly as the natives. Teachers who 
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are eligible should learn the knowledge in the field 
of foreign trade systematically. On the other, tech-
nical handling is among others a must for teachers, 
who should be familiar with various advanced tech-
nologies with the popularity of multimedia. Teaching 
staff face more challenges when they change from 
the traditional grammar-translation method to sit-
uational one as they should study methodology. All 
these make teaching staff spend much more time and 
energy in preparing courseware. The hard job cools 
teachers’ passion for they feel exhausted to be up to 
expectation. In a word, the resource for the eligible 
faculty sees scarce and can not meet the demand from 
society, university and knowledge recipients in the 
near future.

2.2 Lack of innovative instruction

It is not advisable to copycat traditional audio-lingual 
method or oral approach or both for their shortcom-
ing could be brought out in teaching. Teachers have 
the inclination to use all-English teaching language 
in order to build up student’s vocabulary and exercise 
their English practice ability. Students fail to practi-
cally use English deal with the problems arising from 
business negotiation or other difficulties in a transac-
tion if the field terminology is unintelligible to them. 
Further, students who are used to normal English 
courses tend to be tired and get a sense of tedious-
ness if the teacher pays most part of his attention to 
academic impartation or explanation. As a result, stu-
dents by no means can get something from  economic 
lectures, let alone sitting over the table as the trading 
specialist. What is more, multimedia-aided instruc-
tion may lead to a pure intensifying listening class 
because the technology which becomes a means of 
learning has almost replaced the teacher-student 
 communication. Currently, language lab cannot facilitate 
students well for they find difficult to access to useful 
academic data, which make autonomous exploitative 
learning unrealistic.

2.3 Lack of in-depth and systematic textbook

At present, In addition to the international trade 
course teaching, China has published many  versions 
of  textbooks dealing with English listening and speak-
ing in international trade, such as Foreign Trade Talk 
in English (by Chuan Qin), Listening and Speaking 
for International Business (by Jizhi Ruan), A 
Speaking Course of Foreign Trade English (by GeLin 
Zhu, Chun Jiang), A New Spoken English Course 
for International Business (by Ying Liao), English 
for Business Communication (by Baoguo Zhou) 
and International Business English Conversation (by 
MeiRong Teng), etc. These function-or-subject-centered 

textbooks have their own limitations although these 
textbooks do good to students communicative skills 
to some extent. Some focus on building up vocab-
ulary, some put emphasize on syntax practicing, 
others just list several dialogues and fall shortage 
of in-depth content, still others quite substantial in 
content, but as old as Adam, which means that they 
need to update or follow up so that can keep pace 
with the times. Just as mentioned above, our depart-
ment has come across the predicament in continuity 
of textbook or teaching material selection. We had 
planned to offer the course of professional listening 
and speaking, as long as 3 terms but later on we had 
to reluctantly cut it down to only one semester. The 
very deep-rooted reason lies in the lack of interna-
tional trade professional English textbook written in 
a systematic and continuous way.

2.4 Difficult to integrate professional knowledge 
with language acquisition

The teaching objects have acquired an English 
learning ability, especially the listening and speak-
ing ability significantly in the year of freshman and 
sophomore. They will be coming into a plateau and 
experience temporarily fossilized state. Senior stu-
dents begin to learn professional English listening 
course and actually they have just begun to put their 
book learning into academic practice. Here comes 
a contradiction, whether language acquisition and 
professional knowledge gaining can develop side 
by side. As such, for foreign trade, negotiations in 
English, business development and formal occasions 
for negotiation must follow the rule of Language 
appropriateness. Teachers guide students in com-
bination with accuracy and fluency. Students are 
supposed to master the cultural background and 
the natives’ texture of life. Students should not only 
master professional knowledge in a foreign lan-
guage, but also develop cross-cultural communica-
tion skills. The fact that students must face pressures 
from a backlog of subject learning tasks and knowl-
edge digesting makes difficult for them to focus on 
language acquisition. They may not distinguish the 
simplest terminology with a certain tone of voice, let 
alone to dialogue and exchange ideas. Many learners 
can’t listen and practice speaking activities in spite of 
their better understanding in the language grammar 
and vocabulary. Learners interviewed by author said 
that they have no idea about the listening materials 
and retell or paraphrase it out, although the vocab-
ulary is among the least difficulty and the speed 
the least quickly. That is to say, words appear indi-
vidually could be intelligible before they being put 
together with some proper words or special terms. 
This phenomenon highlights that students have not 
yet built a framework of language acquisition during 
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the activities and neither internalized received data 
as the language cognitive structure. It’s hard for them 
to enhance ability to intake language learning in 
the real sense. Some basic courses and professional 
backbone courses have not been taught in bilingual 
way, so it’s common for students that they accumu-
late less special words and lower reading intelligi-
bility. Therefore, students are likely to be frustrated 
by the psychological barriers. This tends to lead to 
a vicious circle that, according to human psychol-
ogy, disadvantage of receipt of information may in 
turn hinder professional knowledge learning and 
transformation.

3 PROBE THE WAY OUT

3.1 To meet the demand for faculty

In the first place, school authorities should attach 
importance to the training of bilingual teachers, stay 
focused on the communication-oriented bilingual 
talents and build a platform for English teachers to 
learn international trade professional knowledge. 
Only in doing so, can we improve academic level and 
teaching method of newcomers and to improve pro-
fessional competence by the way of on-job training, 
self-taught, applying for further study, participating 
scientific research project, going abroad to equip 
teachers with strong ability of specialized subject 
(professional knowledge and their own literacy) 
and the technical ability (design and organization of 
classroom activity ability), at the same time avoid-
ing too professional but little general knowledge 
staff. Teachers should not only probe into language 
knowledge and advanced teaching theory, but aptly 
explore teaching content involving the other knowl-
edge. Secondly, university can import some talents 
abroad who are really aspired in teaching if the con-
ditions permit and invite foreign trade experts, schol-
ars and specialists to make professional knowledge 
of the full English lecture. Thirdly, it’s highly recom-
mended that universities employ some staff engaged 
with practical work experience or foreign interna-
tional business personnel to present and participate 
in professional English teaching. The most practical 
way is to choose some from the economic teacher 
team who have got undergraduate courses in English 
major and then gets a master’s or doctor’s degrees 
in the economy, or the quality international English 
teacher who has got the further education experience 
abroad because they have solid English speaking 
skills with a wide range of professional knowledge. 
Their English, economic and trade experience in the 
field together will make the professional English 
teaching, especially in the listening and speaking 
teaching a new breakthrough.

3.2 To innovate teaching and assessing methods

The faculties are supposed to comprehensively use 
various teaching methods and absorb the essence of 
situational teaching method and audio teaching while 
putting aside limitations. Direct teaching method 
should be cast away and neither should the grammar 
translation teaching method be copycatted. Teachers 
cannot completely apply American structuralism 
theory, which emphasizes on grammar and neglects 
the context. Grammar is instructed in an inductive or 
deducing way. Teacher, in his initiatives to innovate 
teaching method such as dictation training method, 
interactive listening and discussion methods with 
academic data to boldly challenge old-fashioned and 
stereotype teaching approaches. To put the students 
in the central place can stimulate their creativity for 
knowledge exploration, founding probing, and work 
cooperation to realize the meaningful construction 
of language acquisition. To adopt different listening 
strategies according to learners’ language level can 
make the teaching efficient and develop students’ 
ability to cope with all kinds of difficulties in listen-
ing and speaking. The challenging questions designed 
during teaching can exercise students’ thinking over 
some complicated problems and professional knowl-
edge outside the class. Teachers as a guide should 
not only excel in organizing activities in class, but be 
equipped with comprehensive knowledge in addition 
to teaching materials, especially cultural background 
knowledge to deal with the problem of information 
surfacing and deep-processing. Teachers guide learn-
ing tasks timely and effectively and organize the class 
activities closely based on the topic so that giving full 
play to teacher’s professional knowledge and teach-
ing skills. To make full use of modern multimedia in 
teaching is a good way to arouse student’s passion for 
independent learning, so the early fossilization in lis-
tening could be avoided. In practice, teachers should 
be well aware of the auxiliary role multimedia facility 
played and write suitable and applicable courseware 
for students of this specialty. In addition, teachers are 
encouraged to come up with some new methods of 
assessments such as setting up an archive for each 
student’s performance and to adopt the combination 
of process evaluation and goal assessment.

3.3 To select teaching materials carefully

institutes can introduce original edition of teaching 
materials related to economy and trade from Hong 
Kong or America to solve the problem of continuity 
and gradation of the teaching materials. The selection 
should pay attention to professional characteristics 
and highlight international trade rules and prac-
tice in transaction. The contents should be arranged 
intensively and extensively and helpful for learners 
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further exploration. For example, the books may have 
bearing on how to solve the foreign trade disputes, 
especially resulted from the terms of the contracts 
and documents, how to do well preparing for busi-
ness negotiations, how to maximize the profit while 
concluding a deal pleasantly as well as how to iden-
tify the authenticity of L/C, how to use the red clause 
of L/C and so forth. All these require learners’ oral 
expression. Therefore, to select practical professional 
materials is one of the ways leading the predicaments 
out. It can be supplemented by articles or excerpts 
from foreign newspapers and network, which collect 
the latest international trade practice and application. 
There may not be perfectly customized materials for 
such kind of teaching system because of the com-
plexity of international trade. So teachers can write 
teaching materials according to the actual situation 
and have learners help to errata every edition of the 
materials, list the work of follow-up in the long-term 
research planning, and download search the relevant 
international video conference as auxiliary materials.

3.4 To offer fundamental pre courses

Use Talents of international trade should grasp mod-
ern economics and the basic theories of management, 
master international business operation theory, prac-
tice, and professional techniques, be familiar with 
different cultures and economic and social status in 
the world. Their knowledge can meet requirements 
of economic globalization and regional development 
and can independently conduct multinational man-
agement and business planning. Therefore, major 
in international trade need to improve the language 
acquisition and application ability on the basis of 
accurate understanding and proficiency of language 
step-by-step. It’s important to open some basic pro-
fessional courses in bilingual teaching, international 
economics, International trade theory, International 
trade practice and international payment are among 
the list. The curricula can facilitate bilingual teach-
ers with updating knowledge on the one hand and, on 
the other, learners can naturally realize perceptible 
internalization of professional knowledge by uniting 
theory digestion and language acquisition into case 
study. This job can get done better when teachers 
keep pace with the trend of world economy and have 
a keen eye in the world’s latest economic dynamics 

and share the field frontier research with students 
and reading a piece of economic news every day and 
study economists’ achievements. Students can learn 
more from a prepared speech and improvisational 
economic reports.

To boil down, if teachers want to create an eco-
logical learning environment in professional English 
listening and speaking through both inside class-
room and extracurricular activities, it is desirable to 
adopt the small group of classroom like the earliest 
army teaching to maintain students’ concentration 
inside classroom or grade the classes according to 
the level of listening ability. Meaningful classroom 
activities will turn superficial learning to under-
skin learning and improve the proficiency of the 
listening. Constructivism holds that the learner is 
not a passive knowledge receiver, but the knowl-
edge structure builder. The best way is to make them 
experienced in the real surroundings with the view 
to achieving the goal of cognitive meaning building. 
Students can improve the application skills in actual 
or quasi-professional simulation. Organizing students 
to pay a visit to enterprises or to take in professional 
post to get situational experience can compensate for 
the shortcoming of the in-class practice and develop 
three-dimensional practicing environment.
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1 InTRODuCTIOn

E-learning is one of the ways to effectively use infor-
mation and communication technologies in educa-
tion. Elements of e-learning began to be used initially 
in high schools and aimed to improve the quality of 
the educational process. Information and communi-
cation technologies are used to support the cognitive 
processes and social and psychological aspects of 
education. The teacher training is an indispensable 
factor, but his role is changing now. At the same time, 
the design of learning materials is changing too. As 
we already know, suitability of technology can not be 
assessed separately from the basic strategy approach 
to their use in the educational process. E-learning 
technology, we can use as a component of the edu-
cational process itself, as an administrative tool and 
also as a development tool for creating multimedia 
learning materials. On the market today there are 
several LMS systems in various price categories that 
provide these features. Many universities in the Czech 
Republic and the world have developed their own 
tools and systems. Some of these systems are also 
available for free, under some kind of open source 
license. E-learning has gradually expanded to high 
school and begin to use it as primary school many 
years ago. (Hansen, 2000)

2 THEORETICAL BACKgROunD

2.1 LMS moodle

The system Moodle is designed to support teaching 
and his name was originally an acronym for Modular 
Object-Oriented Dynamic Learning Enviroment. The 
first creator software was Martin Dougiamas and 

the first version was published in 2002. Moodle is 
developed as a tool to support social constructivist 
approach to learning. Moodle can be used to support 
full-time, combined forms of education and distance 
education. It is provided free of charge as a free 
and open source software licensed under the gnu 
general Public License. To work with this software, 
user just need ordinary computer, tablet or smart-
phone with a web browser connected to the internet. 
(Moodle, 2014)

Moodle was designed to promote constructivist 
pedagogical approach to education. The advantage is 
that the courses can be developed within the system, 
resulting in considerable savings. The system can be 
used both for distance study, as a supplement to tra-
ditional teaching.

user interface is intuitive and easy for every user, 
which is at least minimally computer literate. Moodle 
is now extended with so-called repositories, which 
are used for data storage. All users can download or 
upload information into the repository and are not 
limited only to their own computer. Appearance of the 
system can be modified to match the original web site 
of school or organization.

The course is built from components called mod-
ules. Each module is characterized by its specific 
properties that can be set differently, according to 
user’s needs. The standard Moodle package contains 
several modules, which can be used in any course, but 
it is also possible to install external modules. One type 
of modules represents study materials and the second 
type represents the activities of students. These two 
types of modules differ in level of interactivity of stu-
dent. Study material is a unidirectional flow of infor-
mation and creates a kind of basis. Moodle is based 
on the fact that the most important in the learning 
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process is the active involvement of students in vari-
ous educational activities, and based on this, students 
acquire new knowledge. On the one hand, it is possi-
ble to use Moodle only as a system that enables the 
presentation of the study material on the Internet, on 
the other hand, it is possible and advantageous to use 
all his potential, which offers us, and to emphasize the 
student activity modules.

Standard modules of activities can be included in 
various sections of the course or in a block on side 
of the course. Part of the course can be arranged the-
matically or by week. Each week or topic is graph-
ically separated. Modules can represent activities 
below:

• Poll. Teachers create a poll with multiple choice. 
The aim is to inspire students to arouse interest in 
the topic, think about it, etc.

• Chat. It enables each participant to send text mes-
sages to other in real-time discussion.

• Database. Allow students and teachers to create 
and view files of records that relate to any topic.

• Forum. This is the most common form of dis-
cussions among all participants of the courses. 
Participants have the opportunity to comment at 
any time on the topic. It is also possible to adjust 
the assessment of individual contributions by oth-
ers. users can also take advantage subscribe posts 
by email.

• Survey. A module that contains several question-
naires that are used to collect information about 
students, about teaching, etc.

• Lecture. Programming-based learning. It consists 
of several pages. On each page there is a ques-
tion that has several choices. Student answers the 
question on the basis of the answers get farther 
or returns. The program may be either linear or 
branched.

• Dictionary. A module that provides students and 
teachers to create and edit a list of definitions.

• Test. Very often used module that allows teachers 
to build different kinds of tests. It is the choice 
of several types of tasks. For example matching, 
fill in blank, multiple choice, short text answer, 
numerical answer, true/false.

• Test Hot Potatoes. Tests are created in software 
Hot Potatoes and then are imported into Moodle.

• Assignment. The module, in which the teacher 
arranges tasks (may be an essay, papers, projects, 
etc.) and the student is responsible for its contents 
saved in the system. The teacher can enter the date 
of submission, if that expires, students no longer 
have the option to submit.

• Wiki. With this module, students can work 
together on web pages.

In addition to these basic modules that are included 
in each Moodle package, there are also external 

modules that are constantly growing and are regularly 
updated.

Study materials form one of the cornerstones of the 
course. Moodle gives you the opportunity to choose 
from several different types of learning materials:

• Poll. Teachers create a poll with multiple choice. 
The aim is to inspire students to arouse interest in 
the topic, think about it, etc.

• Label. Text, which can be supplemented by pic-
tures, which is located directly on the course page 
the links between different activities.

• Page. Content that is written as a text, klterý may 
contain images and other multimedia elements.

• Link to file or web. The teacher inserts a link to a 
file or web page.

• Folder. This is the option of opening a specific 
folder. A teacher can insert into a folder multiple 
files at once.

The philosophy of the system is based on a social 
constructivist theory of learning. Instructional tasks, 
activities or projects can be designed to allow for 
cooperation between teacher and students or between 
students. Students can be divided into groups to com-
municate with each other via chat synchronously or 
asynchronously in the forum. The wiki tool (module) 
allows students to write text together. Discussion 
forums can be set so that only the teacher or a student 
can start a new discussion topic (thread).

2.2 LMS claroline

It is a case of representative of opensource of LMS 
systém, which started to develop at the université 
catholique de Louvain in 2000. Followingly Claroline 
Consortium originated in 2007, which is formed by 
15 universities at present time (e.g. from Belgium, 
France, Canada, Spain, Chile) and Belgian and French 
universities are predominating. This is the reason why 
the starting language of system is French, English is 
in the second place. Basic feature of LMS Claroline is 
simplicity of user’s dividing line and at the same well 
though-out implementation of the separate functions. 
(Šín, 2013)

Administration of the users is easy. Claroline dis-
tinguishes three types of users – student, teacher, 
administrator. Courses could be incorporated in dif-
ferent categories (defined by user).

In Caroline learning curriculum consists of sep-
arate topics, which affiliate educational materials 
(HML, pages, sets, references, tests, etc.). This the-
matical arrangement plays here an important role and 
to each of the topics is added its statistics with he 
survey of students’ progress. Problematic seems to be 
possibility to record of one set only. In case of record-
ing more sets it is necessary to zipp them.
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Test is formed in the offer of the same name 
Training. Each test must have certain title and 
description. It is possible to select, if all tasks should 
be depicted together, or one question on one page. 
Self-evident are even “extended choices” concern-
ing the possibility to set data and time of starting and 
closing of test, time limit and test behviour after its 
completing (imagination or not imagination of cor-
rect answers, etc.) Tests could be used both for eval-
uation of students e.g. by setting of “one permitted 
attempt” and for training, by means of unlimited 
number of atempts. We can summarize generally that 
to the positives of the system could be placed easy 
installation and administration, administration of 
classes, limiting of students number in course, side 
menu and its understandability, statistics and their 
clear arrangement. As a problematic fact is consid-
ered insufficient localization in Czech language, less 
topics and extending modules than in Moodle, less 
extending setting.

3 THE PROjECT

3.1 Project aim

The goal of our research project was to compare the 
options open source learning management systems. 
At the same time, we aimed to determine which LMS 
are used in secondary schools in selected locations.

3.2 Methodology

Based on the goals we set as a basic research method, 
we chose comparative analysis. We used descriptive 
statistics to determine the type of LMS in secondary 
schools in selected locations. In this investigation, we 
analyzed websites of secondary schools, or contacted 
the school management. In total, our survey con-
tained data from 89 high schools in region and 202 
secondary schools in the capital city of Prague. For 
mutual comparison of LMS, we identified the follow-
ing criteria:

• Tools intended for generating contents.
• Communication tools.
• Tools for collecting and evaluating activities.
• Tools for cooperation.
• Price.

Each of the selected LMS system was evaluated by 
four independent assessors - teachers who work with 
the system in the classroom.

3.3 Research results

From a total of 291 schools, 64 were using e-learning 
(31.7%). Moodle was used in the 69 % of schools and 

31% used a different system. There were versions of 
Claroline 1.10.7, Moodle 2.3–2.5.

First we compared basic functions of both 
e-learning systems. Moodle has more features, but 
Claroline’s features are enough for needs of primary 
and secondary schools.

Moodle has more communication tools than 
Claroline, but most of users prefer chat and discus-
sion forum. Both of these tools are in Claroline and 
Moodle.

Both systems have equal tools for evaluation and 
self-evaluation.

Table 1. Basic tools of selected LMS – generating content 
of study.

Claroline Moodle

uRL + +
File + +
Folder + +
Legend − +
Book − +
Lecture − +
Syllabus − −
Lesson plan + −
Integration with study contents of 
other LMS

− +

Table 2. Basic tools of selected LMS – communication 
tools.

Claroline Moodle

Discussion forum + +
Chat + +
Reports + +
Inquiry − +
Comments + +
Blogs − +
Survey (question-form) − +
Quickmail + +

Table 3. Basic tools of selected LMS – collection and 
 evaluation of activities.

Claroline Moodle

Assignment (on-line text, set, off-
line activity)

+ +

Workshop (Self and Peer 
Assessment)

+ +
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Moodle has more tools for cooperative learning. 
Both systems have wiki, which is in many cases the 
most preferable tool for collaborative learning.

generaly speaking, Moodle has more and 
advanced features compared to Claroline. Buth both 
systems can be used very well on primary and sec-
ondary school. Moodle’s advanced features are suita-
ble for higher education, but can be used on primary 
school as well.

4 COnCLuSIOn

We can say that the LMS Moodle is a sophisticated 
system for creating e-learning courses. It offers a 
fairly wide range of applications. We would like to 
emphasize in particular tools for collaborative teach-
ing. The Claroline is simpler than Moodle, but may 
well serve the needs of schools.
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Table 5. Basic tools of selected LMS – additional features.

Claroline Moodle

Tests + +
Tracking + +
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gradual loosening − +
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Internal mail − +
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Virtual classroom + −
Price − −

Table 4. Basic tools of selected LMS – tools for 
cooperation.

Claroline Moodle

Dictionary (index) − +
Database − +
Wiki + +

9781138027282_Chp_2020.indd   536 21/04/15   6:51 PM

 

http://www.linuxexpres.cz/software/lms-claroline-e-learningovy-system-ocima-uzivatele-moodlu
http://www.linuxexpres.cz/software/lms-claroline-e-learningovy-system-ocima-uzivatele-moodlu
http://www.linuxexpres.cz/software/lms-claroline-e-learningovy-system-ocima-uzivatele-moodlu


537

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

Transformation of higher vocational education in the context of economic 
transition

Hui Qing Li & Ping Li
Shenzhen Polytechnic, Shenzhen, China

ABSTRACT: The economic transition drives and forces the transformation of higher vocational education, 
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China’s economy has made remarkable achievements 
through 30 years of fast development, but at the same 
time it is confronted with a series of problems like 
growing environmental pollution, resource deple-
tion and aging of population. The development mode 
characterized by low labor growth and high resource 
and energy consumption that has long been observed 
by China has been difficult to continue and entails 
economic transition imperatively. Any transforma-
tion ultimately involves the transformation of people. 
As higher vocational education features simultane-
ous development with the economy, it is particularly 
important to explore the transformation of higher 
vocational education in the context of economic 
transition.

1 TRAnSfORmATiOn Of SCHOOL-Running 
SYSTEm AnD mECHAniSm fOR HigHER 
vOCATiOnAL EDuCATiOn

Like the economic transition of China, the transfor-
mation of higher vocational education also has its 
intrinsic motivation and external pressure. first of 
all, the higher vocational education is separated from 
higher education system. it achieves rapid devel-
opment by innovating major setting, curriculum 
system and talent training mode, but the operation 
system continues to follow that of higher education 
which is featured by low management efficiency 
and simple school-running mode, thus restricting 

the development of higher vocational development. 
Therefore, the system and mechanism must be trans-
formed if the higher vocational education wants to get 
thoroughly reborn. next, the economic development 
is the foundation for higher vocational education 
development. The economic structure restricts the 
structure of higher vocational education, and the eco-
nomic transition includes system and mechanism and 
economic restructuring. Thus, the effect of economic 
transition in driving and forcing the transformation of 
higher vocational education is quite apparent. Thirdly, 
the economic transition strives for the transformation 
from manufacturing to innovation as one of its goals, 
so it poses higher requirements for the overall higher 
education. in this context, the transformation of sys-
tem and mechanism for higher vocational education 
plays the role of a pilot.

most of the current higher vocational colleges 
are transformed from previous secondary technical 
schools and institutions of higher education. They 
contribute to the formation of vocational educa-
tion system together with the training institutions 
from the society and enterprises. in fact, the system 
remains quite imperfect, such as unreasonable struc-
ture, poor school-running conditions, etc. in short, 
the system is far from powerful, so it fails to adapt 
to the requirements of economic and social develop-
ment. The transformation of higher vocational educa-
tion should divide universities into research-oriented 
type and applied technology type at first, of which 
the latter are only allowed to engage in higher 
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vocational education. in this way, the higher voca-
tional education can be developed into a large-scale 
and multi-level system that adapts to or even leads 
the economic and industrial development.

At present, the higher vocational education col-
leges are mostly public institutions, characterized by 
unbalanced development between the east and the 
west and between public colleges and private colleges, 
simple subjects of school-running and monotonous 
school-running mode. The current economic transi-
tion promotes the development of mixed ownership 
economy, open to the domestic market in order to 
stimulate domestic demand and endow Chinese econ-
omy with endogenous vitality. The transformation of 
higher vocational education also applies the form of 
mixed ownership. That is to say, governments, indus-
tries, enterprises and individuals all can become the 
subjects of school-running by resorting to resources or 
technology, thus forming a diversified school-running 
pattern. in this way, it will help to expand the partici-
pation of the whole society in higher vocational edu-
cation and improve school-running conditions.

The resource allocation for higher vocational 
education is also unreasonable because govern-
ments often allocate physical or monetary resources 
directly or indirectly as per the number of enrollment. 
The resource allocation varies greatly depending on 
school-running conditions and regions, so the prac-
tice is contrary to educational fairness. The process 
of resources is not targeted and fails to highlight 
the benefit-based principle, and resources often 
become school’s “private property” once allocated, 
with low utilization rate. Therefore, the transforma-
tion of resource allocation must be made for higher 
vocational education as the economic transition pro-
gresses in order to realize market-oriented allocation 
of resources. The marketization of resource allocation 
is reflected in two aspects: marketization of resource 
source and sharing of resource utilization. As the sub-
jects of school-running are diversifying, the market-
ization of resource allocation is the inevitable result 
of higher vocational education development. The 
governments may set up education funds and partic-
ipate in the resource allocation for higher vocational 
education through such funds. As a result, the govern-
ments change to the subject of supervising resource 
allocation and utilization from the subject of educa-
tional resource allocation.

With the diversification of school-running subjects 
and modes, the role the governments play in higher 
vocational education is also changing accordingly. 
Specifically, the governments should perfect the edu-
cation legislation and the school-running and access 
system for higher vocational education, establish 
the supervision system for higher vocational educa-
tion quality, improve the assessment mechanism on 
the operation of higher vocational education system, 

and identify the elimination mechanism for unqual-
ified colleges or majors and the withdrawal system 
for school-running subjects, so as to provide insti-
tutional guarantee for the transformation of higher 
vocational education and its positive operation after 
transformation.

The diversified school-running pattern of higher 
vocational education has actually introduced the 
market mechanism, so the assessment on education 
quality is bound to socialization. The teaching assess-
ment features inspection function and guiding func-
tion. The latter often exerts a greater social influence, 
for example, the university rankings arising from 
social assessment directly influence the enrollment, 
employment and recognition of universities. The 
assessment on teaching quality in higher vocational 
education should be carried out by third parties, and 
the results should be reported timely to governments, 
schools, industries and enterprises. The index system 
of quality assessment should seek for public opinions 
and feature openness and foresight, so as establish 
unique higher vocational education in combination 
with economic transition.

2 ADjuSTmEnT Of TALEnT TRAining 
mODE DRivEn BY ECOnOmiC 
RESTRuCTuRing

for the past many years, the higher vocational edu-
cation in China has been exploring a higher voca-
tional education mode suitable for China all the time 
according to the psychological and mental factors of 
students by drawing on advanced foreign experience, 
such as “dual system” from germany and “teaching 
factory” from Singapore. The project teaching, case 
teaching and other teaching methods based on work-
ing process have enjoyed great popularity through 
teaching practice. However, the economic transition 
denotes changing national conditions, so the talent 
training mode for higher vocational education should 
also be adjusted accordingly.

in the past, the fast economic development of 
China was achieved at the cost of huge consumption 
of material resources, energy and labor forces, while 
the economic transition exactly aims to improve the 
quality of economic operation and enhance the com-
prehensive competitiveness by relying on technolog-
ical progress and independent innovation. Therefore, 
higher vocational education must serve as the distri-
bution and processing center of new technologies. 
The governments should consider vocational educa-
tion planning while making economic planning, or 
even incorporate it into economic planning. After 
that, schools, industries and enterprises should refine 
their own vocational education planning according 
to government planning and in combination with 
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school characteristics, so that the higher vocational 
education can develop simultaneously with economy. 
The higher vocational education should not only 
adapt to economic transition, but also participate in 
technological innovation and play a leading role in 
new technology, new processes and new products. 
An assessment and adjustment mechanism should 
be established for major setting and curriculum sys-
tem of schools. The majors should be classified by 
categories as far as possible, the specialized courses 
should be determined based on market demands, and 
the curriculum development should be completed by 
schools, industries and enterprises and should not be 
put into implementation before approval by relevant 
governmental authorities.

The higher vocational education should strengthen 
practical teaching and insist on teaching activities 
which combine learning with working, manual labor-
ing with thinking and study with practice. According 
to constructivism, if learners want to complete mean-
ing construction for the knowledge learned, that is, 
to have a profound understanding of the nature and 
rules of the things reflected by such knowledge and 
the connection between these things and other things, 
the best way is to feel and experience in real world 
instead of merely listening to other’s description and 
explanation of such experience. Here the best way 
to feel and experience is practice and training. To 
improve the process of practical training, the first is 
to strengthen the cooperation between schools and 
enterprises. The governments can transfer partial 
stock rights of state-owned enterprises to schools 
and the stock rights of higher vocational education 
colleges to enterprises, thus laying a solid foundation 
for school-enterprise cooperation. next, in addition 
to strengthening the construction of training rooms, 
schools may also operate factories to serve as the 
experimental base of technological innovation.

The faculty is a key point in the transformation of 
higher vocational education. To strengthen the con-
struction of double-qualified faculty, teachers must 
be familiar with industry developments and have 
international vision, and must be experts in both 
teaching and subject matters. The faculty training 
should be provided on a regular basis and integrate 
production and teaching.

The aging of population which influences labor 
supply is an important factor in economic transition 
from labor-intensive to technology-intensive. in addi-
tion to serving as the distribution center of technolo-
gies, the higher vocational education should also be 
adjusted structurally and provided at multiple levels 
for different objects. The first level is provided for 
students graduating from junior high schools, adher-
ing to 3 + 2 educational system. The students graduate 
from secondary technical schools in the first three 
years and then graduate from junior colleges during 

employment if they can pass the examination in the 
last two years. in this way, the students have the free-
dom to decide whether to graduate from secondary 
technical schools or junior colleges. They can choose 
to work for some time after graduating from second-
ary technical schools and then continue to finish the 
courses of junior colleges in the last two years. The 
second level is provided for students graduating from 
senior high schools, also adhering to 3 + 2 educational 
system. The students graduate from junior colleges 
in the first three years and then graduate from under-
graduate colleges during employment if they pass the 
examination in the last two years, with equal freedom 
to choose. The third level is undergraduate and grad-
uate education, and the fourth level is just-in-time 
training for re-employment and pre-job training for 
other people.

3 TRAnSfORmATiOn Of HigHER 
vOCATiOnAL EDuCATiOn PHiLOSOPHY 
DRivEn BY ECOnOmiC TRAnSiTiOn

The economic transition is bound to drive cultural 
transformation, but the fact is, new culture has often 
waken up when the original economy remains rush-
ing forward with inertia. from the time perspective, 
economic transition and cultural transformation are 
like twin brothers. During pregnancy, the economic 
transition is the elder brother and drives the younger 
one, but during delivery, the roles are changed and the 
cultural transformation awakens the economic transi-
tion. from the relationship between the two, the eco-
nomic transition decides the cultural transformation 
which then drives the economic transition again. The 
sensitivity of culture to economy is the characteristic 
of higher education, and the cultural transformation 
determines the transformation of higher vocational 
education philosophy.

firstly, transformation of higher vocational edu-
cation philosophy. The vocational education is often 
inevitably misunderstood, because people tend to 
think that it aims to teach students professional skills 
and make them useful for the society, and that the 
vocational education should base teaching on work-
ing process and combine learning with working as it 
is anyway for creating employment for students. in 
fact, this understanding is not accurate. The nature of 
education is to make learners perfect and transcend 
themselves, but not to serve as the tool of training 
for employment. The vocational education is a path, 
a grip and an environment for learners to constructed 
by themselves. making the learners useful is indeed 
the result of vocational education, but not the overall 
objective. The teaching method that bases learning on 
working process and combines learning with work-
ing should focus on learning rather than working. The 
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vocational education is based on vocation, but also 
goes beyond it. it aims to foster a mind of seeking 
perfection and nourish humanistic reflection and crit-
ical spirit, which, if absent, would make use hard to 
imagine the transformation of China’s economy from 
manufacturing to creation.

Secondly, transformation of learning philosophy. 
Currently, the new enrollments for higher vocational 
colleges remain junior or senior high school stu-
dents, and the social training institutions continue 
to set up such positions to the society as cook and 
barber. Our vocational education remains in its pri-
mary stage. The economic transition leads to changes 
in employment, and re-employment training will 
strengthen the concept of life-long learning. The eco-
nomic transition promotes social transformation to a 
learning-oriented society, so the education should not 
be limited to children or the undereducated nor for get-
ting a job. The higher vocational education should play 
a leading role in the formation of a learning-oriented 
society and step into advanced stage.

Thirdly, transformation of scientific research phi-
losophy. The pyramid structure of scientific research 
in China has its historical and practical reasons. 
The top-down research habits make us doubt how 
higher vocational college students engage in scien-
tific research. People with such doubt often focus 
more on the results of scientific research, but ignore 
its target, viz. innovation. for higher vocational 
education, innovation can be cultivated as a kind of 
consciousness. Through vocational education, voca-
tional scientific research can be made and innova-
tion and entrepreneurship can be deeply rooted in 
the mind of learners and get popular in the society. 
for example, when Li Ka-shing asked his son of sev-
eral years old to attend Board meetings, it is just like 
the students of vocational institutions engaging in 
scientific research. Therefore, vocational scientific 
research projects should be established and become 
the compulsory course of vocational colleges.

fourthly, transformation of success philosophy. The 
success philosophy is actually the concrete representa-
tion of values, and the core of cultural transformation 
is the adjustment of values. The economic transition of 
human society is mostly established due to economic 

crisis which is usually caused by violation of economic 
ethics due to wrong economic values. This is the indi-
rect result arising from the humanity philosophy that 
success is understood as behaving more excellent and 
getting wealthier than counterparts. Therefore, higher 
vocational education should incorporate social sense 
of accomplishment, sense of social responsibilities 
and the spirit of unity, cooperation and mutual benefit. 
in this way, the pursuit of materials by human can be 
restricted by humanity.

4 COnCLuSiOn

China’s economy which is restricted by labor, 
resources and environment starts to transform. The 
subsequent transformation of higher vocational edu-
cation should embark on systems and mechanisms. 
The transformation of systems and mechanisms will 
naturally lead to the change of talent training mode 
and the update of education philosophy. The transfor-
mation of higher vocational education will embrace 
the great development of vocational education and 
make due contribution to the high-quality compre-
hensive transformation of China’s economy.
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1 tHe CUrrent sitUAtion oF jApAnese 
lAngUAge teACHing in institUtions 
oF HigHer leArning

in recent years, the vigorous development of japanese 
major based on meeting the market demand for 
japanese talents is closely inseparable with the high 
importance attached by the japanese language 
subcommittee of the Ministry of education. At pres-
ent, the contents of the courses offered for japanese 
language students are diversified; the tests for veri-
fying the ability of students in japanese language 
include not only jlpt (the japanese-language 
proficiency test), j. test, but also College japanese 
test brand 4 and College japanese test brand 8. 
therefore, the learning of japanese language stu-
dents is tested through all sorts of japanese language 
proficiency tests in terms of listening comprehen-
sion, grammar, reading comprehension, and com-
position, etc. However, a great number of students 
learn japanese language only for passing the tests or 
obtaining certificates because they have no enthusi-
asm for japanese language learning and also think 
lightly of the practice, so that they only acquire 
all kinds of certificates during the period of the 
upcoming graduation, but know little about japan’s 
economy, politics, and culture. Worse, the commu-
nication with japanese people is beset with difficul-
ties. Finally, they are incapable of making authentic 

japanese daily communication with japanese people 
although they can apply the learned grammars and 
sentence structures to answering sheets. Considering 
this existing phenomenon, the problems in japanese 
language teaching are analyzed as follows according 
to the actual teaching conditions.

1.1 The divorced closeness between the japanese 
language teaching and the practical 
application

According to student’s employment directions, 
japanese language courses such as business 
japanese, japanese economy, tourism japanese, and 
science and technology japanese are offered in the 
curriculum provision; in order to let students gain a 
better understanding of japan’s history and culture, 
the courses such as an introduction to japan, japanese 
literature, and japanese linguistics are offered 
for students; in order to let students practice oral 
japanese better, japanese conversation courses taught 
mainly by japanese language teachers are offered; in 
order to improve the students’ listening ability, listen-
ing comprehension courses are offered for students. 
in the setting of these courses, the requirements in 
the accumulation of students’ listening, speaking, 
reading, writing, and translating are considered. in 
the primary japanese courses, top priority is given 
to comprehensive japanese, japanese listening, and 
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japanese conversation courses. When students begin 
to learn japanese language in institutions of higher 
learning, their problems are slow adaptation and poor 
pronunciation; the time for reciting pseudonym and 
practicing pronunciation will occupy students’ a lot 
of time, making the time of the students too longer 
to learn basic japanese language. in the teaching 
process, teachers often provide students with expla-
nations according to the teaching materials. in this 
way, the designed teaching contents in each semester 
can be completed, but the teaching time is limited and 
there is no enough time for the teachers to let students 
practice in the classroom when many text contents 
are completed. the students in non-key institutions of 
higher learning are poor in self-study, memory, and 
ability in induction, comprehension, and practical 
application, so that they cannot make a connection 
between what they have learned.

1.2 Fuzzy training objective

At present, the institutions of higher learning usually 
set up japanese major orientations such as business 
japanese orientation, japanese translation orienta-
tion, and it japanese when japanese major is offered, 
in order to meet the needs of social development and 
market demand for the talented personnel. in the 
learning process, students are required to learn other 
professional knowledge in addition to japanese pro-
fessional knowledge. in terms of curriculum provi-
sion, the teaching materials marked with business and 
it are basically chosen; the teachers only repeat what 
the book says, but do not get a good understanding 
of the essence in the major orientation, so that the 
interest of the students in learning is not stimulated or 
most students cannot understand the teaching materi-
als once the contents are a little bit difficult. For the 
students in the ordinary institutions of higher learn-
ing, their initiative to self-study is very poor, and also 
the sheer japanese knowledge has made them over-
whelmed, making them feel unable to do what they 
hope to do plus the study of other professional knowl-
edge; they can only scrape through the final exam of 
each semester by relying on the answers from teach-
ers. during the period of the upcoming graduation, 
they cannot speak native japanese at all or cannot 
basically speak japanese without grammatical mis-
takes. this is a problem to emerge as schools only 
pursue the sources of students and make an expansion 
of enrollment, because enrollment expansion makes 
the major segmented and the originally unsound sub-
ject system is further into chaos, and the students do 
not obtain a solid foundation for the sheer language 
learning, and also their overall proficiency in japanese 
is not improved plus the incomplete understanding of 
the professional knowledge. thus, they only know a 
little but are not proficient in the related fields.

1.3 Necessary to strengthen the faculty

the development of japanese major is restricted by 
the teaching methods. At present, an expository teach-
ing method is commonly applied to japanese educa-
tion in China’s ordinary colleges and universities, in 
which teachers are responsible for providing explana-
tions and students only need to learn. However, it is 
not suitable for students to learn a foreign language, 
because students only receive the knowledge mechan-
ically and passively, and the training in the language 
application ability of students is ignored by the teach-
ers in the teaching process. in addition, the education 
will only be a mechanical copy and no top students 
will be trained if the teachers are not regularly 
engaged in advanced studies, keep divorced from the 
social environment, or do not possess practical expe-
rience in the business, along with the upgrading of the 
knowledge and the frequent change of the cultures. 
therefore, it is necessary to improve the teaching 
methods in schools.

2 tHe MeAsUre For iMproving tHe 
jApAnese lAngUAge teACHing in 
institUtions oF HigHer leArning

2.1 Improving the construction of the japanese 
language subject system

in the construction of the japanese language sub-
ject system, the training objective must be placed on 
how to train the students’ ability to meet japanese 
comprehensive practice, and also it can be geared 
to the different levels of college students for further 
highlighting the combination of college students’ 
universality and individuality. the teaching guiding 
ideology and teaching objective of japanese educa-
tion decide that japanese language teaching should 
closely keep pace with the advanced development of 
the times, reform and innovation must be constantly 
implemented in the teaching process, and then a 
teaching system to integrate theory with practice and 
the teaching with scientific research can be estab-
lished. on the subject design, the basic education 
centered on the subject must be tightly implemented, 
and attention can be paid to offering both japanese 
public courses and elective courses on the basis of 
the well-done basic education. in the public courses, 
attention must be paid to improving the comprehen-
sive quality and knowledge structure of students. in 
the elective courses, the characteristic of japanese 
society and culture should be stressed.

besides, the special characteristics of japanese 
major must be specifically introduced in the con-
struction of the japanese language subject system, 
and then the japanese personnel training objective 
and a japanese personal training plan must be further 

9781138027282_Chp_2022.indd   542 21/04/15   6:53 PM

 



543

defined. Also, a subject system must be constructed 
according to the difference of the major.

2.2 Updating the teaching contents and 
strengthening the characteristics of the 
practicality and the times

the teaching contents must be updated from the fol-
lowing points.

1      teaching contents about Chinese and japanese 
cultures can meet the requirements of the times 
change and the students

2   the spread of Chinese and japanese cultures must 
be focused and also helps must be produced to 
train the ability of the students in comprehending 
and appreciating the japanese culture

3   teaching contents must be diversified and high-
light the practicability and targets

4   teaching contents can fit with the modern teach-
ing means such as computer, multimedia, and net-
work and facilitate the application of the modern 
technologies to teaching

5   teaching contents must be interesting and ide-
ological, which are conductive to improving 
the students’ interest in learning Chinese and 
japanese cultures and their ability in intercultural 
communication.

2.3 Paying attention to the input of Japanese 
culture in teaching

to infiltrate japanese social and cultural knowledge 
in japanese language teaching, the teachers must first 
get an understanding the social and cultural differ-
ences between China and japan to let students feel 
aware of cross-culture as soon as possible. through 
the following channels, japanese social and cultural 
knowledge can be input into japanese language 
teaching.

First, the selected teaching materials must be orig-
inally edited. in the primary stage of teaching, a per-
centage of the original japanese textbooks must be 
chosen, in which many japanese cultural backgrounds 
and customs are involved. in the easy-to-understand 
dialogues, all aspects of the japanese culture may be 
involved.

second, the cultural knowledge-related materials 
in the japanese cultural background, social customs, 
and social relations must be intentionally accumu-
lated by reading literary works, newspapers, and 
magazines, or surfing the internet. the students must 
be encouraged to read many materials at the extracur-
ricular time and especially in the reading days.

reading the famous japanese literary works is 
also an important method to learn japanese culture, 
because the literary works of any nation should be 

the essential part of its national culture, the accumula-
tion of the traditional culture, and the most vivid and 
abundant material to know well its national character, 
inner world, cultural background, customs and habits, 
and social communication and so on.

in addition, japan’s latest information can be 
accessed through online reading. Also, online reading 
is the most direct, the most efficient way to know well, 
japan’s current social dynamics, social problems, and 
social relations. the information is not involved in the 
teaching materials.

third, electronic and audio-visual teaching meth-
ods can be applied. All aspects of japanese culture 
can be reflected by letting the students viewing 
pictures, videos, or films, so that japanese society, 
interpersonal relationship, way of thinking, and other 
social culture are visually known well by the students. 
At the same time, the ability of the students to speak 
and listen to japanese and accurately communicate in 
japanese can be improved.

Fourth, the role of native japanese teachers must 
be fully played. native japanese teachers can vividly 
introduce japan’s social situation, cultural life, and 
local conditions and customs to the students according 
to their personal experience, so the knowledge in social 
culture unavailable in the teaching materials are avail-
able for students. Moreover, the students, who learn 
japanese at home, are in shortage of native japanese 
social culture and language environment and have a 
few chances to make face-to-face communication 
with japanese, so the first japanese to communicate 
with them are the native japanese teachers. thus, the 
students must be encouraged to boldly communicate 
and frequently talk with the native japanese teachers, 
aiming at speaking a fluent, native japanese language.
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1 IntroductIon

with the development of society, things people 
pursue are constantly changing, especially today’s 
next-generation successor of the new century natu-
rally have a lot of curiosity to new things and courage 
to face them. therefore, the use of multimedia teach-
ing has become extremely popular. but at the same 
time, the widely use of multimedia teaching gives us 
a bigger challenge from which aspects of the matter. 
From multimedia teaching to traditional teaching and 
from traditional teaching to multimedia teaching, 
through analysis of their similarities and differences, 
profound observations are obtained about multimedia 
applications in language teaching.

2 MuLtIMedIA soFtwAre technoLogy 
IntroductIon

2.1 PPT software

currently PPt software is the most common soft-
ware technology in multimedia teaching application. 
People can use it to design and create any slides in 
accordance with their own ideas and slide whatever 
they want to lay the foundation for the further devel-
opment of multimedia teaching of a foundation to 
make a teaching model richer and more interesting.

2.2 D studio MAX dimensional animation software

In order to make multimedia software more dynamic 
can give people a lifelike effect, 3d studio MAX 
dimensional animation software came into being, 
which gives the appearance of vitality and realistic 
effects we want. It is composed of windows9x or 
nt operating system three-dimensional animation 
software.

2.3 Director multimedia authoring software

this is a different technique from the first two ones, 
which specializes in mapping. If you need to map, it 
is the best choice, a multimedia authoring software 
based on the timeline. through it, the producer can 
make various graphical effects through different pro-
duction processes and procedures, if necessary, can 
produce different effects picture.

2.4 Flash web animation software

Flash is suitable for making small capacity animation 
files, in this regard it has a great advantage over the 
director. secondly. since Flash is small director, nat-
urally it is animation is relatively easy, so it is very 
popular in current animation software.

3 AdvAntAges oF MuLtIMedIA teAchIng

with the development of information society, espe-
cially today’s fast development of science and technol-
ogy provides a convenient condition for multimedia 
teaching to step ahead. now people’s lives are becom-
ing more beautiful for the assistance of multimedia. 
Advanced multimedia technology has far exceeded 
the traditional teaching and demonstrated its unique 
advantages.

3.1 Visual novel multimedia teaching methods to 
improve the reproducibility of the scene

the practice has proved that various components of 
multimedia teaching methods make most students 
concentrate on learning something of interest, result-
ing in higher learning efficiency. Multimedia teach-
ing has the features of a large amount of informa-
tion and strong inclusion and its efficiency is quite 
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impressive. Learn more teaching knowledge through 
computer platform and network channels. during the 
process of teaching, the teacher only shows course 
contents to the students by sending the program, in 
this way completely change the teaching methods and 
teachers’ resources are constantly expanding. now 
there is a big difference between knowledge acqui-
sition channels and traditional way of knowledge 
sources, multimedia teaching methods for teachers 
reduce handwritten costs, enhance teaching capacity 
and more effectively improve teaching quality and 
enhance the rhythm of classroom teaching and also 
students’ awareness of hard work to promote students 
to have more information in a short time. teachers 
can more easily achieve their educational objectives.

3.2 The script show of new generation of 
calligraphic

In modern multimedia teaching, ppt software pro-
duction can effectively help us to understand the 
process about the course and the overall summary 
of the whole class. thus, we can make all the class 
knowledge by different slides, and then through the 
appropriate adjustments and decor, complete the full 
integration of all information to demonstrate the stu-
dents a simple analog calligraphy style of teaching. I 
believe this has a great necessity and enforceability.

3.3 A combination of static and dynamic beauty show

Multimedia teaching combines static and dynamic 
enough to make students feel the beauty, of course, 
and this unique animated teaching method must be 
consistent with the teacher’s teaching requirements in 
order to obtain extraordinary teaching achievements. 
In other words, in multimedia teaching, we can pur-
posely have different information member organically 
combined together to achieve this unique mode of 
teaching and make students feel the animated beauty 
anywhere.

3.4 The beauty of making a courseware 
background picture

the use of multimedia teaching needs different steps 
to produce a good effect slide to highlight the unique-
ness of multi-media teaching, from which making 
the screen will have a great impact on the multime-
dia courseware teaching, because no matter where 
the class is, which the teacher is in the class will 
not present knowledge to the students for a whole 
class. sometimes for students to better absorb and 
understand knowledge what they have learned, it is 
necessary for everyone to leave enough time alone 
to digest and deepen knowledge. In this process, 

the courseware help students to integrate knowledge 
atmosphere through different background images. 
Adding in some pictures to courseware will make the 
effect change dramatically.

4  counterMeAsures And suggestIons 
oF MuLtIMedIA teAchIng In 
MuLtIMedIA APPLIcAtIons

4.1 Application multimedia teaching should grasp 
the degree

As the saying goes: everything should have a 
degree. that for multimedia teaching is no excep-
tion. Although it has a lot of unique advantages, it 
will never allow us to use anytime, anywhere with 
impunity, or it would only be a departure from its 
advantage and make it had a negative side. Maybe 
some people think that any problem in teaching will 
be solved by the use of multimedia teaching. If only 
so I will warn you that you will go into the abyss. 
At any time, we do not forget what the purposes are 
we using multimedia education, if you ascribed to the 
degree that the negative impact is likely to harm you, 
for example, so that we gradually lose their ability to 
deal with things and passion.

4.2 Misunderstandings of multimedia teaching

the development of multimedia technology really 
alleviates a lot of the burden for contemporary teach-
ers and save a lot of time. but technology advance-
ment does not mean that the teacher in class using 
multimedia software alone is sufficient but not nec-
essary to practice the behavior of some operations. 
whether, to what extent technologically developed, 
the most fundamental principle that we still can 
not lose is the so-called teacher behavior. If so, the 
teacher is a dereliction of duty; emergence of mul-
timedia technologies and applications is a mistake. 
For the better applications of multimedia education. 
Multimedia technology must be closely combined 
together with the practice acts of teachers, and then 
give students a better education.
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ABSTRACT: This paper analyzes the work characteristics and the basic situation of transportation industry 
employees. Based on the requirements for quality it also researches the employee’s needs in job training, law 
enforcement training, vocational skills training, continuing education of professional personnel and academic 
education of in-service personnel. The analysis shows developing modern distance education by the applica-
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It is the most effective way to realize large-scale training of practitioners and building high-quality team of 
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1 InTRODuCTIOn

Transportation industry changing patterns of devel-
opment have brought new challenges and opportuni-
ties to all levels of education and training of cadres’ 
transportation. Distance education is a new form of 
education using the Internet and multimedia. Teachers 
and students are separated and teaching and learning 
through a variety of actions to achieve contact with 
educational technology and media resources. Distance 
education can make interaction and integration of var-
ious educational and training resources. This open and 
convenient feature is an effective way of educating. 
Situation industry professionals will be analyzed in 
this paper. It also explores industry practitioners to 
the demand for distance education in various fields.

2 SITuATIOn AnAlYSIS Of ThE TRAnSPORT 
SECTOR EMPlOYEES

2.1 Transportation industry employees work 
characteristics

1      Service: Transportation industries are a modern 
service industry in providing services for social 
and public needs, and provide society with products 
mainly transportation. In the process of manage-
ment and service it reflects its social value through 

social recognition and reputation. The most basic 
responsibility of the transport sector is to improve 
the management level and easy line to protect peo-
ple and achieve a smooth flow of goods. Transport 
sector employees should have a good sense of ser-
vice and high level of service. It is necessary to 
receive regular continuing education and training.

2   Security: With the improvement of the level of 
China’s economic development, road transport 
safety is increasingly being everyone’s attention. 
The primary purpose is to ensure transport safety 
during construction and operation of construction 
safety. As the transportation industry employees 
should have a good safety awareness.

3   Differences in the working environment: Due to 
the wide distribution of traffic, road maintenance 
workers working and living environment is not the 
same. Workers at the bustling traffic on the work-
ing and living environment is relatively better. 
Workers in remote mountainous areas, working 
and living environment conditions are difficult. 
Regional differences in the transport sector have 
also led to uneven distribution of human resources.

Due to the transportation industry employees’ 
work in the field and remote areas they cannot accept 
the long-term academic education. Open and flexi-
ble distance education become the most economical 
and convenient way of education. features of distance 
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education are a two-way, real-time, interactive and 
controllable. Its significant advantage is: any person 
at any time and any place to start learning from any 
section of any course. Online Education convenient 
and flexible learning model directly reflects the learn-
ing and active learning features. It fully reflects the 
development of the basic requirements of modern 
education and lifelong education.

2.2 Analysis on the basic situation of employees in 
the transport sector

Source transportation industry employees are very 
extensive. Including national fixed staff, national con-
tract workers; there is a considerable part of the tem-
porary workers. This group of people is generally low 
cultural quality and greater disparity. Type the num-
ber of high-tech talents is small. This situation cannot 
meet the needs of China’s rapidly growing transpor-
tation industry.

Transportation employees are infrastructure-based 
conservation and transportation and production per-
sonnel. “Continuing Education transportation industry 
comprehensive study report” for industry practitioners’ 
qualifications, titles, and skill levels were analyzed.

Table 1. Transportation industry practitioners’  qualifications 
constitute.

Education
(%)

Graduate 
and above undergraduate College

Road 
infrastructure  0.2  6.1 12.2

Transportation 
and production 
areas

 0.2  3.8 11.8

Education
(%)

high 
School

Junior high 
school and 

below
Road 
infrastructure 27.9 53.5

Transportation 
and production 
areas

39.4 44.7

Table 2. Transportation industry practitioners and  technical 
titles constitute.

Quality Structure
 (%) Advanced Intermediate Primary

Road infrastructure 1.5 7.0 12.2
Transportation and 
production areas 0.8 4.4  7.6

Data show that the transportation industry employ-
ees degree or above accounted for only a small part. 
high school education accounted for about 80%. 
Primary education accounts for about 50%. The 
number has the highest proportion of junior titles, 
the lowest proportion of senior titles. Most of which 
are junior titles below that constitute a technical level 
ratio cannot meet the needs of the industry.

3 ThE DEvElOPMEnT Of ThE 
TRAnSPORTATIOn InDuSTRY 
REQuIREMEnTS fOR QuAlITY Of 
EMPlOYEES

national Cadre Education and Training conference 
emphasized the need for reform and innovation to do 
a large-scale training of new cadres. “Implementation 
Opinions 2008–2012 large-scale training of cadres” 
a new round of large-scale training of cadres for 
the Organization Department of the CPC Central 
Committee General Office issued the direction. It puts 
forward new requirements under the new situation of 
cadres training. This new requirement is to enhance 
the ability to focus on scientific development, improve 
the quality and efficiency of education and training of 
cadres and cadres to actively promote education and 
training reform and innovation. learn what is neces-
sary to insist on doing. Through the implementation 
of full coverage, multi-tools, high-quality training, 
promote learning party and learning society. Cadre 
education and training is in order to make work bet-
ter for the scientific development of services and ser-
vices for the healthy growth of cadres.

China will strive to achieve transportation “three 
changes.” first, by relying on infrastructure invest-
ment and construction changes to the conservation, 
management and transportation services; Second, by 
relying heavily on increased consumption of material 
resources to science and technology, industry, inno-
vation, resource-saving and environment-friendly 
changes; third change is by a single mode of transport 
to the development of an integrated transport system. 
This requires integrated management of the transport 
sector departments and leading cadres at all levels. 
They should be familiar with the highway and water-
way transportation, but also master the aviation postal 
aspects of the business. They should also understand 
the knowledge of rail transport and integrated trans-
port. In recent years a number of new situations 
often encountered snow disasters, earthquakes, and 
events such as the taxi industry groups. These events 
have on traffic cadres to improve crisis management 
capabilities and solve practical problems raised new 
demands. This also means that the industry needs a 
new management cadre system to support its knowl-
edge management capabilities.
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4 DEMAnD fOR DISTAnCE EDuCATIOn 
Of TRAnSPORTATIOn InDuSTRY 
PRACTITIOnERS

4.1 Vocational qualification training needs analysis 
of the transport sector

With the economic and social development and 
technological progress the industry demands on the 
quality of employees increases. Employees need to 
be trained in all aspects including basic vocational 
knowledge, skills and professional ethics, rules and 
regulations, knowledge and technology updates and 
posts adaptability. first is job training such as regis-
tered civil engineer and highway engineer supervising 
practitioners In the report of “vocational Education 
Development Strategy” number of vocational qual-
ification training needs of the transport sector were 
predicted.

Table 3. future industry professionals predict the over-
all size (unit: million persons).

Category
Year: 
2010

Year: 
2020

Trading of road passenger and 
freight transport and ancillary 
services

3256 5228

Motor vehicle maintenance and 
inspection  288  368

Transportation infrastructure 
construction and maintenance

1218 1345

Waterway transport  230  253
Port  106  123
Industry Administration   36   36
Total 5134 7354

Table 4. future industry professional qualification training 
needs (unit: million persons).

Strategy session Year: 2011~2020

Total vocational qualification 
training needs 2200

Annual training requirement  220

Data shows that from 2020 the industry is 
expected to reach more than 73 million employees. 
2010–2020 total transport sector vocational qual-
ification training needs will increase by nearly 22 
million people. Annual training needs of about 200 
million people. Thus, the demand for vocational 

qualification training for industry professionals 
is very large. Training task is very heavy we can 
remotely implement a variety of training to meet the 
demand.

4.2 Analysis of transport sector law enforcement 
training needs

Transportation Management Institute in the “About 
our hospital professional and technical personnel to 
update their knowledge engineering training situation 
report” is mentioned as of October 2012, the national 
Transportation law enforcement officers a total of 
41 million people. Where the number of secondary 
school education or below accounted for about 21% 
of the total number of tertiary education accounted 
for 53 percent; bachelor’s degree accounted for 23%; 
master’s degree or above accounted for 3%. In all 
law enforcement officers, the legal profession and 
the professional for 19 million people the number 
of traffic, accounting for 46%; other professional 
persons for 22 million people, accounting for 54%. 
Transportation employees in administrative law 
enforcement professionals are seldom especially 
legal type and technical talents. In some remote 
areas, units of graduate law enforcement officer are 
less. Most law enforcement officers had not received 
the knowledge of the education system. Overall qual-
ity of transport law enforcement officers needs to be 
improved.

In 2012 the national Transportation legal work 
meeting, vice Minister Gao hongfeng stressed that 
carrying out the work of transportation administrative 
law enforcement training to is necessary. We strive for 
three to five years for all law enforcement personnel 
rotations once. And this massive training relies on tra-
ditional forms of face to face training is very difficult 
to popularity. Distance education training methods 
can be more grassroots law enforcement team and 
expand the scope of training.

4.3 Analysis of transportation industry 
management cadre training needs

Ministry of Transport proposed that in the next five 
years to further increase the size of the industry in 
the education and training of cadres. Training tar-
geted has effective growing. Cadres according to 
law and public service capacity have been raised. 
That is to carry out large-scale industry management 
cadre education and training for one of the main 
tasks of this goal. The size of the whole industry 
education and training of cadres reached 2.2 mil-
lion people. faced with such a large-scale training 
mission, organize training not only can remotely be 
fully utilized and also is one of the most convenient 
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and effective channels of high-quality education and 
training resources.

5 SuMMARY

Analysis shows that the transportation industry 
employees in education and training and personnel 
training in all aspects put forward higher require-
ments. Industry practitioners’ vocational qualification 
training demand is great. Professional and technical 
personnel are very scarce. Increasing the size of the 
industry management cadre training education and 
training leading to the traditional methods cannot 
meet the need. Transportation industry employees in 
urgent need of large-scale training of open and dis-
tance education and training methods.
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ABSTRACT: Though the importance of English education has long been recognized in China, the teaching 
of pronunciation has not received adequate attention. In this paper, we research the application of task-based 
language teaching method for the English pronunciation class in high schools in China. A 10-week teaching 
program was designed, involving three different groups consisting of 25 students. The two experimental groups, 
respectively received instructions by using the Task-Based Language Teaching method and the conventional 
teaching method. The third group, namely the control group, received no particular pronunciation instruction. 
Through analyzing the scores with two-way ANOVA and post-hoc method in SPSS, we find that the Task-based 
Language Teaching group showed more significant progress both on segmental and suprasegmental aspects in 
pronunciation than the other two groups, and the conventional group is better than the control group, which con-
firms the effectiveness of Task-Based Language Teaching method in high school English pronunciation course.
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1 INTRODuCTION

Cliché as it seems, Rajagopalan (2004) pointed that 
English is recognized as a world language. And China 
has set English as an important subject in elemen-
tary education since China’s Opening and Reform in 
1978. Despite the importance of English in China, 
“silent English” is still a label for Chinese students. 
One of the reasons is that they put most of their efforts 
in the training of grammar and reading to get a high 
score in the national college entrance examinations. 
This phenomenon poses a great challenge to English 
acquisition because the core language use lies in the 
communicative function of a language. And commu-
nication in English starts with the correct production 
of sounds and the combination of them, as Gimson & 
Ramsaran (1970) noted that “to speak any language, 
a person must know nearly 100% of its phonetics, 
while only 50%–90% of its grammar and 1% of the 
vocabulary may be sufficient”. So, the current situ-
ation of pronunciation teaching calls for adjustment 
both applicable in English class under the Chinese 
education system and practicable in improving the 
pronunciation of secondary school students.

The teaching of pronunciation has long been influ-
enced by two principles that are contradictory to each 
other—the nativeness principle and the intelligibility 
principle, pointed out by Levis (2005). The first prin-
ciple states that English as Second Language (ESL) 

learners are likely to achieve native-like pronunciation 
while the second principle holds that understandability 
is the key to one’s pronunciation acquisition. The latter 
one has now been the guiding principle in the teaching 
of pronunciation as researchers agree that foreign lan-
guage learners’ ultimate goal is to achieve intelligibility. 
Rivers & Temperley (1978) have examined the effect of 
segmental instructions through phonetic transcriptions 
and imitation/repetition practice, as well as the effect 
of suprasegmental instructions which was pointed out 
by Levis & Pickering (2004). Moreover, Macdonald 
et al. (1994) probed into pronunciation instruction in 
authentic classrooms. Derwing et al. (1998) carried 
out a study where a 12-week course of instruction was 
conducted. They tried to evaluate the effects of 3 types 
of instruction (segmental accuracy, general speaking 
habits and prosodic factors, and no specific pronuncia-
tion instruction) on ESL learners. Students were tested 
in terms of accentedness, comprehensibility, and flu-
ency before and after the course. In this research, they 
concluded that the choice of pronunciation instruction 
depended on the target of it, the way of measurement, 
and the aspects being measured. Also, they stressed 
that attention to both suprasegmental and segmental 
instructions benefited ESL learners. Moreover, Levis 
used two matrixes to analyze the importance of the two 
factors on pronunciation teaching, of which the first 
was a two-by-two Speak-Listener Intelligibility Matrix, 
and the second was a three-by-three World Englishes 
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Speaker-Listener Intelligibility Matrix. Results showed 
that the two factors weighed differently if different con-
texts were provided.

Task-Based Language Teaching (TBLT) was put 
forward in the 70s of the 20th century in the west, but 
it was not until the middle 80s that the systemic TBLT 
theory came into being. Several definitions of “task” 
appeared afterwards. The widely adopted definition 
of TBLT is the one put forward by Skehan (1998). 
He summarized the features of TBLT proposed by the 
former scholars, and concluded that a task is an activ-
ity in which meaning is primary, and learners are not 
given other peoples meaning to regurgitate, and there 
is some sort of relationship to compare real world 
activities, and task completion has some priority.

In this paper, we research on the application of task-
based language teaching method to English pronunci-
ation class in high school in China. Section 2 is the 
research design. Section 3 contains date collection and 
analysis. Section 4 is the conclusions and limitations.

2 RESEARCH DESIGN

2.1 Participants

This research has been undertaken in a Chinese high 
school. Altogether 75 students take part in the program, 
and they are divided into three groups of the same start-
ing level according to their performance in the pre-test. 
Two groups, as the experimental groups, will receive 
pronunciation instruction, respectively by using TBLT 
method or conventional PPP (presentation, practice, 
and production) approach. While the third group, as 
the control group, will not have any particular pronun-
ciation instruction session. For the two experimental 
groups, English pronunciation sessions will be given 
to students once a week. Each pronunciation session 
on the 10-week program will consist of two 40-minute 
parts with an interval of 10 minutes in between.

2.2 The operation of the TBLT class

The design of TBLT sessions is based on Willis’ 
(1996) framework, which includes pre-task, the task 
cycle, and language focus.

The arrangement of the TBLT sessions is as fol-
lows: the teacher introduces the topic of the specific 
session, such as the distinction of the monophthongs: 
/e/, /Q/ and /E/ and the correct pronunciation of the 
monophthong /E/ and the diphthong /ei/. A quick 
elaboration on the topic will be given to help with 
students’ primitive acquisition. Then, the task of the 
session is supposed to be described clearly until all 
students understand the steps. A model of task con-
duction may be presented if necessary. During the 
task phase, students will be split into pairs or groups 

accordingly, and do a meaning-focused activity. In the 
next procedure, students complete the task and give 
reports, in which process the teacher serves as a mon-
itor and lead students to focus on the language topic. 
Eventually, the teacher gives feedback and helps stu-
dents consolidate their pronunciation acquisition.

2.3 Case study

The topic of the session is the correct pronunciation 
of the pair of short vowel /i/ and the long vowel /i:/ 
and sound link. The topic is set as two major problems 
often occur in students’ pronunciation of these two 
vowels. The first one is that students tend to replace 
some vowels with Chinese pinyin. The other is that 
many students consider the difference between the 
short vowel and the long vowel lying only in their 
duration. As for sound link, students are rarely con-
scious of this concept even though they have heard it 
in the recordings. Sound link happens when a word 
ends with a consonant sound and the next word starts 
with a vowel sound and only when two words are in 
the same sense group, can they be linked.

In the pre-task phase, the teacher begins the 
session with some lead-in introduction to the pronun-
ciation of /i/ and /i:/, including the correct pronunci-
ation and the distinction. The teacher asks students to 
pronounce /i/, /i:/ and Chinese “yi”. If students find 
themselves mixing them, they must have done wrong. 
Then, the teacher demonstrates the correct pronuncia-
tion of /i/ and /i:/, and tells students the right positions 
of the lips and tongue when pronouncing the sounds. 
What is important is that the teacher should empha-
size the difference of degrees of mouth opening when 
pronouncing the two sounds, as students may only 
see the difference in the lengths. Also, sound link will 
be explained and exemplified. The teacher reads the 
following phrase “get a move on” in two ways, with 
or without sound link, and asks students to tell the 
difference. If it is pronounced with sound link, the 
phrase may sound like two words that have the fol-
lowing phonetic symbols: /getE/ and /mu:vOn/.

The major part of the session is the task cycle and 
the main task of the session is a story making-up com-
petition. The teacher introduces the task and the rules. 
After that, students get into groups of 7 or 8 to make up 
a story with given phrases. And each group has a group 
leader to make sure all the processes are undergoing 
according to the rules. Each student is required to make 
one or two sentences with a given phrase in the given 
order. When a group of phrases is used up, all the sen-
tences made by the students should make up a coherent 
story. Different groups will be given a different phrase 
list, thus different stories will be made and assessed. 
The stories will be assessed in the following areas: 
completeness, coherence and the correct pronunciation 
of the given phrases and the use of sound link.
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The topic of the session covers both segmen-
tal instructions and suprasegmental instructions. In 
the TBLT class, meaning is primary. And students 
know that task completion is somewhat prior to other 
requirements. Students in the class are not required 
to do drills and much repetition. They focus on group 
work and they have to do close-to-life communication 
with each other. In this process, there is no escape for 
them to employ all kinds of skills in English pronun-
ciation. The close-to-life communications enhance 
students’ communication ability, which is the ultimate 
goal of English speaking. And different skills are 
practiced and reviewed time and time again in every 
session. Comparatively, conventional class, mostly 
offers rigid exercises and patterns. Students often do 
repetitive practice which helps with the improvement 
of one or more particular skill. They probably know 
the skills, but it is not certain that they know how to 
put them into use in real-life communication.

3 DATA COLLECTION AND ANALYSIS

3.1 Data collection

Research data come from the pre-test and the post-
test results.

Three English teachers are the listener-raters 
responsible for both pre-test and post-test, which are 
conducted on all participants before and after the pro-
gram with no time for preparation beforehand. And 
both tests consist of two parts—reading phonetic 
symbols and given words, and reading given sen-
tences, both of which account for 100 points. The first 
part will be assessed in terms of accurate pronunci-
ation and the second part of overall pronunciation, 
including accuracy, stress, fluency and intonation. To 
be specific, the result of the first part will provide 
data concerning segmental aspect and the latter can 
more or less reflect the level of student’ suprasegmen-
tal pronunciation skills.

The first part includes 48 phonetic symbols and 
26 words covering all phonetic symbols, each pho-
netic symbol accounting for 1 point and each word 
accounting for 2 points. The second part includes 
10 sentences, each one accounting for 10 points. 
Accuracy, stress, fluency and the appropriateness 
of intonation and overall impression respectively 
account for 2 points in each sentence.

3.2 Data analysis

For students’ pre-test and post-test results, two-way 
ANOVA is used for data analysis for the two parts 
respectively, in which two factors can be measured at 
the same time. For each part, after submitting the data 
to the two-way ANOVA with pre-test and post-test as 

dependent variables and the type of instruction as the 
fixed factor, one can get three sets of F-value/p-value, 
two of which are supposed to check if the factors cause 
any difference in students’ pronunciation respectively, 
and the third one is to prove the significance of the 
two factors’ interaction. A post-hoc test is also carried 
out in order to compare the effect of different types of 
instruction, which can prove if TBLT instruction is 
more effective than conventional instruction.

Table 1 and 2 are multiple comparisons of data from 
the pre-test concerning segmental and suprasegmantal 
aspects respectively, which show that the significance 
values among the three groups are larger than 0.05. 
Apparently, there is no statistical difference in students’ 
performance in the pre-test, which indicates that they 
have the similar starting line in terms of both aspects.

Table 1. Multiple comparisons of segmental aspects.

(I) Group (J) Group
Mean 

difference (I-J) Sig.

Control Group Conventional 
Group

−0.0560 0.981

Control Group TBLT Group 0.2280 0.924
Conventional 
Group

TBLT Group 0.2840 0.906

Table 2. Multiple comparisons of suprasegmantal aspects.

(I) Group (J) Group
Mean 

difference (I-J) Sig.

Control Group Conventional 
Group

−0.0973 0.966

Control Group TBLT Group  0.8013 0.723
Conventional 
Group

TBLT Group  0.8987 0.691

Tables 3 and 4 are pairwise comparisons of between- 
subjects segmental and suprasegmantal aspects. From 
table 3, the different effects of three types of instruc-
tion on the segmental aspects can be seen clearly. 
Both experimental groups show more significant 
changes than the control group, which has received 
no particular pronunciation instruction, as the mean 
difference between the conventional group and the 
control group is 4.213 and the sig is .026 < .05 and 
the mean difference between the TBLT group and 
the control group is 7.974 and the sig is .000 < .05. 
In terms of the difference between the TBLT group 
and the conventional group, their mean difference 
is 3.761 and the sig is .046 < .05, which implies the 
existence of statistical difference between the two 
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groups and the effect of the TBLT group is better 
than the conventional group with regard to the seg-
ments. In terms of table 4, which is concerned with 
the suprasegmental aspects, though the mean value 
of the conventional group is slightly higher than the 
control group, the sig value is .656 > .05. Compared 
to the control group, the conventional group does 
not show noticeable changes, either. The mean dif-
ference between the TBLT group and the control 
group is 5.644 and the sig value is .013 < .05, and 
the figures between the TBLT group and the conven-
tional group is 4.560 and .040 < .05. The effect of 
the TBLT instruction is apparent compared with the 
other two groups. Only the TBLT group improves 
significantly. This table indicates that the TBLT 
method has a positive effect on the improvement 
of pronunciation regarding suprasegmental aspects 
while the conventional method does not show a sig-
nificant effect. The TBLT method focuses more on 
meaning than form, and thus students have more 
opportunities to do meaningful activities rather than 
repetitive drills. Students are encouraged to com-
municate with each other, which leads to students 
being exposed more often to suprasegmental prac-
tices despite part of the focus on segmental training 
in pronunciation class.

Table 3. Pairwise comparisons of between-subjects at 
 segmental aspects.

(I) Group Group (J)
Mean 

difference (I-J) Sig.

Control Group Conventional 
Group

−4.213 0.026

Control Group TBLT Group −7.974 0.000
Conventional 
Group

TBLT Group −3.761 0.046

Table 4. Pairwise comparisons of between-subjects at 
suprasegmantal aspects.

(I) Group (J) Group
Mean 

difference (I-J) Sig.

Control Group Conventional 
Group

 −.994 .656

Control Group TBLT Group −5.644 .013
Conventional 
Group

TBLT Group −4.650 .040

4 CONCLuSIONS AND LIMITATIONS

In this paper, a 10-week program is designed to test 
the applicability of the TBLT method in a Chinese 
high school course.

Based on the students’ test scores, SPSS is used to 
analyze the result. Two-way ANOVA and post-hoc are 
applied to prove the different effect of different kinds 
of instructions. According to the result of the analy-
sis, the TBLT method proves to be more effective than 
no particular instruction and the conventional method 
both in terms of segmental aspects and of supraseg-
mental aspects.

However, in terms of the application of the TBLT 
method to EFL pronunciation class, there are several 
concerns. Just like Carless summarized in 2003, the 
language teacher may not fully understand the tasks at 
hand in The TBLT class. And even when the teacher 
does, he/she may not be able to apply TBLT method 
in pronunciation class successfully because it is not 
always easy to relate the pronunciation topics to tasks 
in real-life or close to real-life activities. On the other 
hand, not all the students welcome TBLT method as 
some of them may not have a correct understanding 
of it and they think it better not to shift the teaching 
method easily.
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ABSTRACT: At present, a college English teaching reform aimed at fully improving the English compre-
hensive application ability has been carried out. The main purpose of the reform is to improve the students’ 
language application skills. The ability of listening is one of the most important skills in language application. 
However, many students can do nothing to help improve their listening ability. Although the students spend a lot 
of time practicing listening, the listening ability does not increase significantly. In order to improve the listening 
ability and quality, the listener has to get to know the related factors that have an effect on the listening ability, 
and take the corresponding measures to practice. The factors influencing the listening ability and quality can be 
divided into two aspects: language obstacles and non-language obstacles.

KEYWORDS: language obstacles; non-language obstacles; listening comprehension.

1 LAnguAgE OBSTACLES

For learning a foreign language, the main obstacle 
affecting the listening ability is from the language. 
It includes four aspects: pronunciation, vocabulary, 
grammar and comprehensive understanding.

1      Pronunciation obstacles
Phonetics is the basic element of language. The 
first thing needed to improve listening ability is 
the correct pronunciation. If the listener’s pronun-
ciation is not accurate, when the correct pronunci-
ation of the same word comes into the ears, it will 
not be responded in the mind, or get an incorrect 
response, mistaken for another word by the mind. 
Sometimes, the words heard are familiar. But due 
to listener’s different pronunciation from correct 
one, they will not get to know this until reading 
the tape script.

2   Vocabulary obstacles
Vocabulary is the foundation of the language. If 
the students want to quickly improve listening 
ability, they have to grasp enough vocabulary. 
Most of the students from colleges and universities 
in mainland of China have grasped much greater 
vocabulary in reading than in listening. This has 
much to do with our emphasis on reading ability, 

ignoring listening, speaking and writing ability for 
many years.

3   grammar obstacles
Many students have a much more solid  foundation 
of grammar learned in high school. But the  problem 
is that they can only apply the  grammar knowledge 
into reading. Few students can  correctly apply 
them into listening.

4   Comprehensive understanding obstacles
For many students, the most difficult task of listen-
ing comprehension tests is a comprehensive under-
standing of sentence and passage. Pronunciation, 
vocabulary and grammar are necessary bases in 
order to construct comprehensive understanding 
ability. But these are not enough, it is still hard to 
improve listening ability. Because this knowledge 
is embedded in the comprehensive understanding 
of the listening material. In other words, there is 
none of the questions is to examine how to distin-
guish pronunciation, vocabulary and grammar in 
listening tests. Some students focus their attention 
on the word, not the whole sentence or the passage 
when doing listening practice. On the surface, they 
may understand every word, but do not know what 
the dialogue or passage is saying when put all the 
words together.

9781138027282_Chp_2026.indd   555 21/04/15   7:10 PM



556

2 nOn-LAnguAgE OBSTACLES

non-language obstacles refer to barriers that have 
nothing to do with language, yet they have much 
effect on listening ability. There are two aspects: psy-
chological obstacles and cultural obstacles

1      Psychological obstacles
When doing listening practice, some students can’t 
focus their attention, and are very nervous. This 
is a type of psychological obstacles. Inattention, 
mainly refers to the student body is sitting with the 
mind absent in listening practice. Even if this situ-
ation only lasts for a few seconds, the input of the 
listening material can be interrupted. It will nat-
urally affect listening ability. nervousness mainly 
refers the blank in the mind due to the tension in 
the tests. Students can’t digest the input content, 
and worse is, listening material cannot be input 
into the brain.

2   Cultural obstacles
Language is the carrier of culture. From macro 
scope, no matter what language is learnt, one has to 
learn the culture in which the language takes root. 
At the same time, cultural differences between the 
native language and target language have to be 
 understood. From microscope, the individual’s 
width of  knowledge also affects listening ability.

3 CORRESPOnDIng MEASuRES

From the above analysis, we get a picture about 
the  factors influencing listening ability. In order to 
improve the listening comprehension ability, univer-
sity teachers can take measures from the following 
aspects:

1      Strengthen the input of culture
First, teachers should guide the student to read 
Chinese and foreign language books that are 
related to foreign culture, getting students to 
understand human geography and customs of the 
target language. Second, with the aid of multime-
dia, teachers help students get visual information 
through films, television, etc. In the end, foreign 
novels are strongly recommended for students. 
Foreign novels contain a large amount of authen-
tic foreign language, and are also the best way to 
understand the culture of the target language.

2   Improve the students’ interest in listening course
The listening ability is improved through keeping 
practice and practice. According to the content 
of the listening material, the differences between 
Chinese and foreign culture, teachers should make 

listening course full of fun, with the aid of mul-
timedia. It can fully mobilize students’ subjective 
motivation and as much as possible to make every 
student participate in the classroom teaching.

3   Combine intensive listening and extensive listen-
ing together
Intensive listening is the basis of listening ability. 
When choose to listen material for students, teach-
ers should choose those suitable for the students’ 
present listening ability. The listening materials 
have to be accompanied with the tape scripts.
Extensive listening is an add-up to intensive lis-
tening. Extensive listening emphasizes that the 
amount of listening materials should be large. It 
only requires students to understand the main idea 
of each listening material.

no matter intensive listening and extensive 
listening, the listeners must grasp the key points 
when doing listening practice. They can take notes 
to summarize the main ideas of general dialogues 
or the passages. Taking notes can help listeners 
memorize the information that has been input. 
Listeners can adopt abbreviations, image code, 
etc. according to their own habits.

4   Emphasize the importance of vocabulary and 
grammar
Vocabulary is the basis of listening, speaking, 
reading and writing translation. It is very impor-
tant to learn a foreign language. If one wants to 
improve listening ability, he must grasp a certain 
amount of vocabulary. This requires teachers to 
guide students to memorize words by using the 
pronunciation rules. There are no new grammar 
rules to be learnt in universities. The teacher needs 
to help students review the grammars in the pro-
cess of teaching. Some important and difficult 
grammars need to be practiced. These lay a solid 
foundation to improve listening comprehension 
ability.
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ABSTRACT: Many ancient and modern, Chinese and foreign educators and psychologists have paid special 
attention to the role of learning motivation in the process of learning. For example: Gardner and Lambert, the 
most influential foreign language learning motivation researchers stated there were two types foreign language 
motivation: mating motivation and instrumental motivation.
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Motivation is the individual’s internal psychological 
activity process that triggers and maintains individual 
activities, and directs efforts towards a goal. There is 
another definition of motivation that state as internal 
motive which govern people’s action to achieve the 
purpose. Motivation can be divided into surface moti-
vation and deep motivation. Surface motivation has a 
direction correlation to the future of the individual and 
motive is driven from the external; Deep motivation is 
generally not related to learners’ future and economic 
interests, with learning motive coming from interest 
in learning knowledge or culture itself. Motivation 
has the following three functions: (1) the activation 
function, namely, motivation can make people act; (2) 
the directional function, that is, with the function of 
motivation, individual’s action is directed to an aim; 
(3) the intensifying functions, namely after the activi-
ties, motivation can maintain and adjust activities.

Accordingly, learning motivation is an internal 
process or psychological state to inspire the individ-
ual to learn, maintain the triggered learning activities, 
directing the behavior towards certain learning objec-
tives. It can trigger and reinforce learning activities. 
The reverse holds true. Once learning motivation is 
formed, it will stay in the whole process of learning 
activities. Two basic elements of learning motivation 
are learning requirements and learning expectations.

1 LEARnInG REquIREMEnTS

Learning requirements refer to the individual’s state 
of mind in which he feels the lack of the learning 

activities and strives to gain satisfaction. It includes 
learning interests, hobbies and learning belief, etc.

1      Learning interest
Interest (the deep motivation) is crucial to the suc-
cess of a career. Without interest in specialty, there 
is no inspiration to learn. A minority of students 
have born interest in their chosen specialty. They 
enjoy learning specific subject as a kind of enjoy-
ment, with learning initiative, relaxing, and the 
learning effect is obvious. Most people get inter-
ested in specialty out of work or life need. This 
kind of interest generated from the need is passive, 
weak at the beginning. When learning or advantage 
gets progress, the interest will become positive and 
intense. Great interest in learning will make people 
fully concentrate attention, think positively.

As the dynamic mechanism of generating 
learning activities, learning motivation is impor-
tant qualification to launch, sustain and complete 
learning activity, and affects learning effect. The 
reason why learning motivation can influence the 
learning effect is because it directly constraints 
learning enthusiasm. Learning enthusiasm refers 
to the students’ serious, tense, initiative and 
strong state showed in the learning activities. 
These mental states are mainly embodied in three 
aspects which separately are the students’ atten-
tion level towards study, emotion tendency and 
perseverance and determination. They are exter-
nal  manifestations of learning motivation, and 
are consistent with the qualities and level of the 
 learning motivation.
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Emotion, is also a mood. Emotion is both 
spiritual, and at the same time, material. Science 
shows  different emotions directly affect people’s 
behavior. The joyful mood can generate an upward 
force on people, leading to active behavior and 
strengthened  self- confidence. In the teaching prac-
tice, to create a relaxing and joyful learning atmos-
phere, is the guarantee and  prerequisites to make 
students in high spirits.

Perseverance and determination is the highest 
form of self-confidence. unshakable perseverance 
comes from self-confidence. It is very normal that 
in the process of learning there is ups and downs, 
fast and slow progress sometimes even backwards 
and stops. In the climax and fast forward, learn-
er’s self-confidence will be enhanced. They feel 
proud, even smug about themselves. If there is a 
slow progress or stop in learning, learners prone 
to be anxious. Some of them question their own 
ability of learning, losing confidence, and has 
never recovered. Generally speaking, the students 
with stronger anxiety have flaws in such aspects as 
grasping key points of examination, coding infor-
mation, resulting in poor academic performance. 
On the other hand, poor performance is not only 
related to the situation of the exam itself, but also 
has much to do with the students’ disorder in 
information processing, especially the unreasona-
ble material organization.

2 LEARnInG EXPECTATIOnS

Learning expectation is the individual’s subjec-
tive estimates on the goal to be reached in learning 
activities. It is another basic component in learning 
motivation structure. Learning expectation is closely 
related to learning goals, but these two can’t be 
equally treated. Learning goal is the expected results 
that individual wants to achieve. The expected results 
stay in the mind in the form of ideas. And learning 
expectation is reflection of learning objectives in the 
individual’s mind. The experiments showed that the 
better grades that college students want to get into 

college, the stronger the learning motivation is.With-
out doubts, the expectations should be practical, 
and in accordance with the actual situation of their 
own. A  reasonable learning goal would make them 
 continue to work hard, in order to achieve more. Even 
if the temporary score is not outstanding, but if the 
learner continues to work hard, and with confidence 
to get good grades in a certain period of time, these 
learners will also be very hardworking.

Learning requirements and learning expectations 
are two basic components of learning motivation 
and are closely related. Learning requirements 
are the most fundamental driven force for individ-
uals to engage in learning activities. Without this 
self- produced motivation, individual’s learning 
could not occur. Thus, learning requirements hold 
the dominating place in the structure of learning 
motivation.

The role of motivation in the learning activities is 
complicated. For college teachers, to understand and 
grasp the types and features of the students learning 
motivation is of much benefit to effective teaching. 
Since there are no significant differences in most 
people’s intelligence, it is particularly important to 
fully mobilize students’ non-intelligence factors and 
stimulate their learning motivation. The approach 
and method to mobilize enthusiasm is varied. Out 
of teaching practice, in view of different specialties, 
different classes and different students, college teach-
ers should adopt different methods to improve the 
students’ motivation level, to encourage students to 
achieve learning goals, and produce more positive 
and effective learning motivation.
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ABSTRACT: Purpose: Recently, most of the colleges and universities have paid attention to this issue, but 
there still are so many deficits in specific strategies and policies. This thesis is based on the analysis of the 
college students’ mental health education. Through the perspectives of enhancing the environmental building of 
college students’ mental health education, gathering high quality professional teachers, enriching the methods 
of teaching in class and constructing the benchmark system of mental health, the thesis wants to investigate and 
conclude sufficient solutions to the college students’ mental health education. Methods: Experiential summary. 
Conclusion: 1. Integration of resources to carry out college students’ mental health education. 2. To form high 
quality teachers. 3. Rich private colleges college students’ mental health education class teaching means and 
methods.
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1 An InTRoDuCTIon To THE RECEnT 
SITuATIon of CollEgE STuDEnTS’ 
MEnTAl HEAlTH EDuCATIon In 
PRIvATE-ownED CollEgES

1.1 Ideological and political education as the 
mental health education

The ideological and political education tends to 
make judgments according to students’ behaviors and 
problems and lead them to the mainstream. on the 
contrary, mental health education does not help the 
students to make any decisions, or lead them to make 
any decisions by their own value system. The golden 
idea of mental education is that, educators or consult-
ants must keep themselves neutral, not to offer any 
instructions for students, meanwhile, many mental 
health education theories emphasizes the function of 
men’s selves, and believe that everyone has the ambi-
tion and capability to become better.

Some privately-owned colleges think that mental 
problems are thinking problems, so they can easily 
help the students realize their faults and step to the 
right direction via sentimental and rational convinc-
ing. It mixes the mental education with character 
building, so it is very difficult for the mental educa-
tion’s function to work.

1.2 Low qualities and rare opportunities of the 
privately-owned mental education teachers

1.2.1 Education staff’s lacking of occupation 
belongings leads to scarce career planning 
and stagnant education development.

Mental health education organizations vary in dif-
ferent privately-owned colleges, some attached to 
student’s union, some attached to Youth league 
Committee, and some attached to related teaching 
branches. These layouts make the mental education 
jobs unorganized and inefficient for lacking of overall 
planning, communication and ambiguity of liability.

1.2.2 Serious shortage of mental educational 
teachers

Some privately-owned colleges seriously lack of 
psychological teachers, especially the professional 
teachers and researchers. The main sources of mental 
education staff are psychology, education and politi-
cal theory teachers and supervisors, college hospital 
staff and part timers. A large number of them have no 
training on mental help and consulting.

Taking a Sichuan-based privately-owned college 
as an example, there are only three full-time profes-
sionals in mental center, but for education burdens, 
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they are also taking great portions of time in teaching 
tasks. So, it is very difficult for them to implement 
other mental educations. Because of cost issues, it is 
hard for privately-owned colleges to implement both 
professional and part-time mental educational teams. 
The part timers always work extra hours with little 
even without payment, in the long term; they will lose 
enthusiasm and quit the job.

1.2.3 Shortage in mental education’s training 
system of privately-owned colleges

Compared with other developed countries and 
regions, we lack a high quality teaching team in men-
tal education; the main reasons are that our mental 
education is still in its infant stage with low efficiency, 
and the training organizations are rare. It is worse in 
college mental education.

The mental education staff in many  privately-owned 
colleges adopted their profession rather late in lives. 
limited by their systematic study and training, they 
cannot handle the problems of students.

Meanwhile, survival issue and practice of  operation 
offers almost no opportunities for the teachers to 
get leveled up. Sometimes, they have to pay the tui-
tion by themselves to take training courses, as the 
charge kept rising, a lot of teachers have to drop the 
chance to take any training courses. So, the efforts of 
the mental educationists are not sufficient, and they 
need colleges to support them either in charge or in 
time, by doing so, it can help the educationists polish 
their skills and enrich their knowledge.

1.3 Stiffness in privately-owned colleges’ mental 
education

College students’ mental health has aroused more 
and more attentions, but there are still some colleges, 
which do not understand it well, and this makes the 
education worse.

Part of the privately-owned colleges included men-
tal education into their curriculum, but for the prac-
tical part, they are always professional courses based 
on printed books. Their education mainly focuses on 
knowledge, so many students can not acquire any 
benefits from this course. It is totally not going to 
work with this pattern, on the contrary, it has a nega-
tive effect on students’ minds and cannot achieve the 
goal of its original purposes.

from the perspective of mental health courses, dif-
ferent colleges have different ways. Some colleges set 
mental health courses as compulsory course, some set 
them as optional or limited optional course, and oth-
ers set no such courses.

Taking a Sichuan-based privately-owned college as 
an example, there are only 16 class hours in freshman 
period, including mental adaptation, communication, 

characteristics, personality, studying psychology, 
internet psychology, love and sex psychology and 
career psychology. However, all its courses are easy 
and hard to further explore, courses are always the-
ories and knowledge that the students are always 
confused with. limited by the curriculum, students 
cannot use this knowledge to practice.

for students, the mental courses have high popular-
ity, and they want to relax themselves and study some 
skills from mental education. The survey supports my 
point, for there are over 78% questioned students think-
ing the mental education courses are insufficient and 
85% of them needing variable instructions on mental 
health according to stage characteristics and missions.

1.4 Wrong understanding of college students’ 
mental health education

Many teachers have always targeted the minority who 
has mental diseases as their focus. Since the job of 
mental health education is to popularize its importance 
and to shape one’s personality, recently mental health 
education has not only limited the contents, but has no 
merit to solve the mental problems of college students. 
The worse is, by some degree, that it brings more bur-
dens to the students, because they are always afraid of 
being treated as a psycho or being labeled as sick. That 
makes it very difficult to pave out the daily operation of 
mental education, not mention the solving of problems.

1.5 Lack of mental education’s measuring system 
of private-owned colleges

first, privately-owned colleges pay much attention on 
survey to the new enrollments, but they neglect the over-
all understanding of whole schooling years. Recently, 
most colleges will take some valuation jobs over fresh-
men, but these jobs vary in time and focus. The SCl-90 
chart is the most popular one to test the students, but 
after the first test, there is always no further test. Some 
problems such as communication, anxiety and body can 
be picked out from the test, so some colleges are taking 
some measurements to follow and probe these students. 
The lack of further investigation will lead to some prob-
lems, such as the issues of study, communication and 
emotion in sophomore, mental burdens of job hunt-
ing in junior and so on. The college cannot direct and 
release this burden for lacking of further investigations.

Second, some colleges will revalue the process and 
have talks with certain students who have such prob-
lems, and report them to related departments. But the 
process just ends here, they will not compare these 
data with previous ones and analyze why it happens. 
So, departments, which have direction relationship 
with the students’ living, cannot realize the students 
from mental characteristics, and hard to think and 
explore the way to educate them sufficiently.
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last, archival management in some colleges is 
improper. In previous years, most colleges kept their 
archives by paper, and after the survey, all archives 
are isolated without proper care. Recently, after the 
popularity of computer software’s, most colleges kept 
their archives on the computer, but still, they lack of 
data filing and handling.

2 THE ExPloRATIon AnD THInKIng 
on How To IMPRovE THE MEnTAl 
HEAlTH EDuCATIon of PRIvATE-ownED 
CollEgES

2.1 Improve the environmental construction of 
privately-owned mental health education

2.1.1 Constructing and completing mental health 
evaluation systems, checking and tracking 
students’ mental problems

Colleges should adopt some methods like  mental con-
sulting or mental measuring to operate mental health 
survey and construct college student mental health 
archive, so as to find out problems and solve them 
immediately.

on the other hand, freshmen always run a higher 
degree in survey, but their mental conflicts will release 
or vanish when they gradually adapt themselves to 
the new environment. Meanwhile, new conflicts 
will come after their lives stepped in colleges. So, 
 privately-owned colleges should take survey in every 
stage to follow and track students’ mental health.

Except measurements, private-owned colleges 
should also try different channels to grasp the stu-
dents’ mental status. for example, a Sichuan college 
grasps their students’ mental status monthly by filling 
monthly mental health chart. It is useful to find out 
the students’ mental status so as to direct and inter-
vene them immediately.

2.1.1.1 Setting mental health courses as 
compulsory course to popular mental 
health knowledge

The mental health course has always been the com-
mon channel to popularize mental health knowledge. 
It not only makes the students realize themselves but 
erect the right health idea. Mental department has the 
liability to introduce the channel to improve mental 
health, and make the students grasp a scientific and 
sufficient way to study. It can develop students’ poten-
tials and cultivate their innovation and practical abil-
ities. Besides, these courses should also convey the 
way of mental adaptation to make the students learn 
how to make mental adaptation and release mental 
problems sufficiently. finally, these courses let the 
students learn the origins of mental problems and the 
main phenomena of mental problems to treat them 
with scientific attitude.

furthermore, according to the situation, men-
tal health teachers should improve the interactive 
communication between teachers and students in 
conveying mental health knowledge. Through the 
combination of theory and case, based on interactive 
analysis, teachers should let the students pay attention 
to self-adaptation. Meanwhile, the teachers must pos-
itively stimulate their students’ enthusiasm and initi-
ation to create good chances by scenario experience 
and discussion. finally, teachers must research and 
learn from experience, emphasize the interactive pro-
cess and probe the development rules with students. 
All these will improve students and complete their 
personality in the study and living.

2.1.1.2 Combination of resources, developing 
mental health activities and improving 
students’ mental qualities

The mental health education in private-owned col-
leges should cultivate the atmosphere, which care 
students’ mental health and improve students’ health 
quality. Colleges should take lectures, mental salon, 
mental knowledge competition, mental community 
and mental magazine as models to propagate and 
popularize mental health knowledge. Colleges should 
also support the mental health association, and help 
them to operate some special activities such as men-
tal training, movie watching, mental salon and discus-
sion to improve their abilities by helping themselves 
and others. Colleges should focus on the content and 
methods of mental health education, especially the 
Internet platform, because it can greatly improve the 
sufficiency of mental health education.

2.1.1.3 Campus atmosphere of mental health 
education

first, colleges should move forward the development 
of infrastructure. Colleges need make the campus 
beautiful and green, and make the campus buildings 
different from others. Meanwhile, colleges should let 
the students feel that campus is the right place to learn 
knowledge; another way to improve the mental health 
education is to complete the teaching facilities such 
as enough books and good supporting services.

Second, colleges should pay attention to the devel-
opment of software. The impact of good college and 
class atmosphere is profound to the students. Also, 
colleges should emphasize the importance of cultural 
propaganda, college ratio, college magazines and 
other media to fully utilize their functions.

2.1.2 Professional teams with high quality

2.1.2.1 Professional mental education teams
The job’s orientation of private-owned colleges 
requires the professional training background 
and a certificate of its teachers. Besides this, the 
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professional teachers should be respective and sin-
cere to step into the students’ inner heart.

Meanwhile, professional teams should improve 
their quality through basic experience and opportu-
nity to get promoted. That will guarantee a sufficient 
and professional team to handle daily problems.

2.1.2.2 Supervisor’s quality of mental health 
education

The supervisor is the most familiar one to most col-
lege students. The supervisor knows their students 
better and they are the perfect one for students to con-
fide. So it is very important to improve the quality of 
supervisors in colleges.

Although mental consulting avoids the double rela-
tionship between consultant and visitor, supervisors’ 
daily job is not fully consulting, so improving the training 
of supervisors and letting supervisors handle daily prob-
lems with their mental health knowledge can guarantee 
the operation of mental health education efficiently.

2.1.2.3 Introduction of professionals outside of the 
college

It is critical to introduce the professionals from outside. 
It can not only tighten the line between college and 
society, but also improve the relationship between full 
time and part time teachers. Colleges can hire some 
social, mental professionals to take some courses in 
colleges, and they can also precede some lectures to 
stimulate students’ interests. By this way, the improve-
ment of students’ mental health has great guarantee.

3 THE MEASuREMEnTS To EnRICH 
THE MEnTAl HEAlTH CouRSES In 
PRIvATE-ownED CollEgES

Recently, some college mental courses are simple 
and unitary; basically, they utilize the traditional 
way of teaching, so this kind of teaching lacks the 

interaction between teachers and students. lacking 
of positivity made the education inefficient or even 
ended in failure, and in class, they have no innovation, 
so the course lost its original target as popularity and 
became boring to most of the students. So, it is vital 
for colleges to change the original design of courses. 
Increasing interactive content to class makes students 
experience different feelings in rehearsals, it not only 
improve the curiosity, but also make the students use 
the way into their daily lives.

Colleges should enrich the mental courses, and 
set a systematic, targeting and hierarchical course for 
their students. for example, they can set a system of 
studying the method, career training, living instruc-
tion, and emotional control based on different stages 
and grades.

As a conclusion, college students’ mental health 
has a great impact on their growth and the success of 
total higher education in China. So, colleges should 
take great emphasis on students’ mental health edu-
cation to provide basic hardware or software support, 
and to contribute every possible resource to let the 
students learn knowledge and skill.
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In recent years, the reform of college physical education 
teaching has brought rapid changes. Teaching methods 
and teaching thoughts have developed constantly. The 
single and rigid teaching modes have become various 
and flexible. Many new things appear. The new ideas, 
new teaching terms, and teaching methods have sprung 
up. The reforms of college PE teaching have been taken 
at any time. At present, the reform of college physical 
education teaching is stepping into a new era.

In the study of the reform of college physical  education 
teaching, we should teach students in  accordance with 
their aptitude, taking the physical  differences of students 
into consideration, to make every student gets a proper 
physical education and proper physical exercises. At 
the same time, we should tap the potential of students 
in the process of the reform and cultivate their person-
alities, trying to create one kind of physical education 
class which can enhance the students’ physical qual-
ity comprehensively. The reform should explore new 
teaching methods and teaching modes courageously, 
and break through the traditional shackles to change 
the traditional  teacher-centered mode. Although the 
reform of college physical  education teaching in recent 
years has made great achievements, some problems still 
exist The author  analyzed the reform of  college phys-
ical  education teaching and carried on a scrupulous 
research, pointed out some existing problems, and put 
forward some measures for improvement.

1 ThE AnAlYSIS Of ThE PRESEnT 
SITuATIOn

1.1 The unchangeable principles of the reform of 
college physical education teaching

After studying the reform process of the university 
physical education teaching and exploring the mean-
ing and the essence of the reform, we can see that it 

is not hard to find, the principle is always the same 
although education reform is constantly changing. All 
of the reform measures are to make full use of the 
physical education time, to reflect the value of phys-
ical education, to tap the potential of physical edu-
cation curriculum. Tapping the potential of physical 
education and embodying the value of physical edu-
cation are the unchangeable principles of the reform 
of college PE teaching. They are the constant theme 
of sports reform, also the goal of the reform of col-
lege physical education teaching. A new era of reform 
of physical education is still to adhere to the constant 
principle, aiming at embodying the value of physical 
education and tapping the potential of physical edu-
cation to push the reform through.

2 ThE AChIEvEMEnTS Of ThE REfORM 
Of COllEgE PhYSICAl EDuCATIOn 
TEAChIng

2.1 The deepening perception of the reform

Knowledge is the precondition of all and it is the 
foundation of practice. Without the understand-
ing of the things early, everything is hard to move 
on. for many years, the reform of college physical 
education teaching has been a process during which 
the perception is deepening and the thought is con-
stantly improved. (1) The understanding of sports is 
constantly deepening. The understanding of sports 
has changed from the original thoughts of simple 
exercise into the increasing awareness of the theory 
of sports teaching now. The understanding of sports 
is becoming more and more perfect, and more and 
more rich. It is something from nothing. (2) The deep-
ening understanding of the sports teaching purpose. 
Teaching purpose and the value of physical education 
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changed from one dimensional biological concept of 
sports in the multidimensional concept of sports in 
the aspects of biology, psychology and society.

The change of the value of physical education pro-
motes understanding of sports. A lot of people realize 
that sports is not only a purely physical fitness, but 
also the guarantee of healthy life. A great number of 
people begin to attach importance to sports training 
and fitness. At school, for students, physical edu-
cation curriculum changed from the original single 
recreation and exercise with the implementation of 
quality education, which put emphasis on cultivat-
ing comprehensive talents. More and more physical 
education curriculum is taken seriously by the school. 
The teaching contents are becoming more and more 
rich which can stimulate the interest of students and 
involve more students into the physical education. The 
understanding of sports is changing, and the value of 
sports is changing, as well as individual’s inner per-
spective. Only in this way, can we pay attention to the 
sports in daily life, and take exercise intuitively and 
let people find new sports to enrich the sports world.

2.2 The broader vision

The changes of vision, to a certain extent, promote 
the reform. After the establishment of new China, 
the reform of college physical education has been 
based on the Soviet model, and then the view grad-
ually expanded to the world, especially the western 
developed countries. After the study of other’s teach-
ing modes, and realizing the shortage of our own 
teaching mode, we began to take teaching reform 
in our country, and gradually got rid of the Soviet 
model, starting to absorb outstanding achievements 
in the reform of physical education all over the world. 
Second, the reform of college physical education was 
taken under the background of reform and opening 
up. It was comprehensive and powerful. The reform 
was taken from a single sports science development 
in a combination with a variety of other disciplines, 
including natural science, social studies, cultural and 
economic, social and so on.

2.3 Diverse teaching modes and human-centered 
contents

Compared with the previous physical education cur-
riculum, the biggest change in the reform of college 
physical education is that the teaching modes have 
been increasingly diversified. The teaching contents 
are more and more humanized. The courses are 
becoming more and more attractive. The change of 
teaching modes and teaching contents is the practice 
of the deepening reform of physical education, and it 
is the greatest achievement of the reform of college 
physical education. The change of physical education 

teaching modes is from top to bottom. The national 
education ministry issued the corresponding doc-
uments to guide the schools to carry on the reform 
the physical education mode. The various universities 
took deeper and broader reform in modes and con-
tents in accordance with the guidance of the state, 
taking the actual situation of staff, venues and stu-
dents into consideration and breaking the shackles. 
The single and monotonous education mode becomes 
rich and scientific. The teaching contents are well- 
designed and more attractive. In terms of teaching 
contents, the reform is directed at the philosophy of 
people-oriented; embodying the humanization of the 
reform of teaching content and well connecting the 
newly-emerged sports with traditional sports, provid-
ing students with a variety of choices, and teaching 
students according to their aptitude has been possible. 
The diverse and humanized teaching contents will be 
able to attract students and stimulate students’ inter-
ests. In the diversification of teaching content, we 
should set limitation; the contents shouldn’t be too 
many, adapting to the students’ interest. humanization 
should be given priority to.

3 ThE EXISTIng PROBlEMS

3.1 Indistinct aim of the reform

When making their own teaching tasks, different col-
leges cannot reflect their own personalization and lack 
innovation. Some of the colleges cannot embody their 
identity and fail to emphasize the importance of the 
lifelong physical exercise, the physical quality devel-
opment and the cultivation of their own personalities. 
It is difficult to make students form a kind of lifetime 
sports faith to fulfill the mission of the college sports 
education. What’s more, a lot of theoretical stuff stays 
on the books. And students learned a lot, but there is 
no practice, those things are just theoretical. Although 
some knowledge is comprehensive, but empty, lack of 
focus and goals, and without enthusiasm.

3.2 The physical education classes are often 
normalized by the teachers

The physical education classes are often normalized 
and simplified by the teachers. The teachers often 
organize the student to practice queue formation to 
enhance the coordination and mobilization, and put 
these as one of teaching evaluation. This form is too 
simple, monotonous and boring, and it can’t let stu-
dents play their own special skill and look for their 
favorite sports. This kind of sports classes is diffi-
cult to meet students’ needs which are diverse and 
human-centered. And it is unfavorable for students to 
improve the interest in sports, and it cannot cultivate 
the students’ faith of lifelong exercise.
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3.3 Too much autonomy in the reform of college 
PE teaching

The reforms of college physical education are prob-
ably of two trends. The first trend is that the schools 
give students too much autonomy. They advocate the 
open policy overly, ignoring the supervision status 
of teachers. The students are neglected, inactive and 
at a loss, let alone physical exercise in advance. The 
second trend is that the schools are against passive 
teaching process. To stimulate student interests, meet 
the needs of the students, and give full play to the stu-
dents’ creativity and enthusiasm, the schools organ-
ize students to choose their own learning contents. 
Therefore, some of the teachers think that if we want 
to stimulate students’ interests and meet the require-
ment of students, the teachers should just provide 
guidance to the students without teaching organiza-
tion. But students in the class are lack of organiza-
tion, discipline and regulation. In the long run, the 
college physical education teaching is difficult to 
become scientific and standardized, and the students 
are unable to master the spirit of sports and to tap the 
potential. This kind of teaching which is just to  satisfy 
the  students’ a temporary need, denies the role of the 
teachers and it is very undesirable. The students’ 
cooperation and active learning should be combined 
with the supervision under the guidance of teachers in 
order to create a positive learning atmosphere.

3.4 Misunderstanding of competitive sports

In quite a long time, competitive sports have been 
strongly rejected and thought the cause of fights and 
disputes between students. Some people even think 
that competitive games should be expelled out of 
school. Are competitive sports not really suitable to 
exist in the campus? What’s the matter with compet-
itive sports exactly? The changes over the years have 
proved that there is nothing wrong with competitive 
sports. In recent years, the contents of the compet-
itive sports have been weakened, while students 
are becoming increasingly weak. This shows that 
competitive sports are suitable for the campus. And 
competitive sports can arouse students’ interest. The 
human nature had made it. But some colleges are lack 
of competitive sports; many students can only choose 
other items which are not appealing enough instead of 
funny competitive sports.

3.5 Backward teaching materials

nowadays, the college physical education teaching 
materials are single and dull, which can’t be made full 
use of by the students. The extracurricular practice 
teaching materials are less than the theoretical phys-
ical education materials. It is difficult for students to 

get more useful knowledge. now, composing sports 
teaching materials has been in the traditional and 
stable style. There is no innovation, and less new 
science of sports knowledge, even less new ideas in 
accordance to the needs of social development, let 
alone new contents. Sports teaching material are out 
of date, lack of local features and corny. The contents 
of teaching material are too single, lack of entertain-
ment, and ignoring the cultivation of students’ skills 
and interests, and not in favor of the students to take 
the initiative to find suitable ways to exercise.

4 COunTERMEASuRES fOR ThE REfORM

4.1 Regard the reform in the philosophical 
perspective

The reform of college sports education should pay 
attention to a combination of teaching and learn-
ing. The reform should be well-organized, carefully 
planned and with clear purpose. As for the teaching, 
the teachers should set good examples, improve the 
sense of responsibility and take each class seriously. 
The simplification and formalization of class should 
be removed. As for the learning, it is from the per-
spective of students’ obligations. The students should 
cooperate with the teacher for each class, give full 
play to their own expertise, and find their potential. 
The teachers and students are equal in the terms of 
value and status. The teachers should do their own 
things, and take responsibility, to create a learning 
atmosphere for students to learn actively with enthu-
siasm. The students should learn critically, explore 
new knowledge, and construct their own knowledge 
structure.

4.2 Keep competitive sports in perspective

All things exist for reasons. In the sports world, 
the existence of competitive sports has its reason. 
Competitive sports embody the technology and skills 
of sports, and the technology and skills of sports are 
the essence of sports. In addition to that, competitive 
sports and sports are also closely linked. The ath-
letics sports are the most important way to improve 
students’ physical fitness and to execute the objective 
of physical education. It is the essential means to pro-
mote students’ development. Competitive sports play 
an indispensable role in education, socialization, and 
the development of their own personality.

4.3 Improving the teaching material system

Teaching materials which can appeal to more stu-
dents should be designed. The relationship between 
the traditional and the new should be handled. We 
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should be groundbreaking and rational. A complete 
system of teaching materials, which can highlight the 
key points and be well-proportioned, should be estab-
lished. The teaching materials should be modernized 
and localized to show the features. The curricular 
and extracurricular teaching materials should accord 
with these each other, coping with the relationship 
between the comprehensive development and indi-
vidual personality.

5 COnCluSIOnS

To sum up, the reform of college physical education 
should be seen as a whole. The present reform should 
be combined with previous data, and be perfect 
gradually. Education reform is a process of rational 

thinking and constant practice. Only a moment of 
passion and impulse cannot work. In addition, going 
in an extremely way in the reform of college physical 
education should be avoided. Therefore, in the face of 
the problems in the reform of college physical educa-
tion, proper judgment and measures must be taken.
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1 INTRODuCTION

With the rapid development of the information age, 
computer multimedia technology is widely used in 
the teaching of subjects, promoting education and 
educational technology change and progress, so that 
modern education in the information age. In recent 
years, more and more people have realized that IT 
is playing an increasingly important role in modern 
education teaching. In this environment, the art of 
teaching, great changes have taken place in the tra-
ditional fine arts teaching gradually integrated mul-
timedia technology and theory, in the art of teaching 
has injected new vigor and vitality. However, most of 
the existing school art teaching professional applica-
tion of multimedia technology is still in the primary 
stage, has not yet formed a complete teaching system. 
As a complement and supplement traditional teach-
ing, the popularity of multimedia features and the 
computer so that the computer multimedia teaching 
has become an indispensable part of the art of teach-
ing. Multimedia systems usually consist of multime-
dia hardware systems, multimedia operating systems, 
multimedia authoring tools, and multimedia applica-
tions in four parts. The multimedia hardware system 
includes a computer, CD- ROM, audio input/output, 
video input/output and other equipment, is the foun-
dation of a multimedia system.

Real-time operating system includes multimedia 
task scheduling, and synchronization of multimedia 
data conversion control, drive and control of multime-
dia devices and a user interface with a graphical and 
pan functions and the like. Multimedia authoring tool 
is a tool to create multimedia applications software, 
collectively, it can be text, graphics, images, anima-
tion, video and audio and other multimedia informa-
tion control and management, and put them into a 
complete connection required for multimedia appli-
cations. Multimedia application system developers to 

use computer language or multimedia authoring tools 
to create multimedia applications software products, 
is directly facing the user. In the art of teaching are 
the multi-use multimedia applications. So, computer 
art multimedia technology compared with the tradi-
tional teaching of art teaching, advantages and practi-
cal significance were discussed.

2 THE ROlE Of COMPuTER MulTIMEDIA 
TECHNOlOgY IN TEACHINg ART

The role of computer multimedia technology in 
teaching art has the following main aspects:

1 multimedia art teaching can improve the quality 
of teaching, improve teaching efficiency. full use of 
modern teaching media for teaching knowledge and 
skills is promote the development of students’ knowl-
edge and skills to improve their mastery of knowl-
edge, ability quality. The use of modern teaching 
media for teaching and vivid is infection and strong, 
easy to stimulate students’ interest in learning and 
internal motivation. Students develop knowledge 
and skills in all aspects of perception, understanding, 
memory, applications can play a beneficial impact. 
Student learning and mastery of knowledge is a vari-
ety of senses (eyes, ears, nose, and body) to pass infor-
mation to the outside world and the formation of the 
brain centers. These different functions of the senses, 
in the study, eyes, ears, brain function, coordinate 
better the play, the higher the efficiency of learning, 
which is a rule. The use of modern teaching media 
can fully mobilize the student’s eyes, ears and brain 
function; improve the efficiency of student learning.

Multimedia art teaching offers a personalized 
teaching environment, so individualized and per-
sonalized learning a reality. Modern art education is 
education for the future of innovation. Individualized 
teaching is that we adhere to the objectives pursued, 
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because there is no personality, there is no innova-
tion. Modern educational technology, especially the 
development of information technology, multimedia 
computers and networks are increasingly expanding 
range of applications in art teaching, to personalize 
teaching created unprecedented conditions. Better 
able to adapt to the individual differences of students 
to achieve individualized, so that students get a real 
subject of this innovative liberation.

Multimedia courseware easy to upgrade, you can 
make the art of teaching always walk in the fore-
front of teaching. Multimedia courseware upgrades 
can continue to improve rapidly add new content to 
accept the most advanced ideas and design philoso-
phy of art, which is the traditional way of education 
as the main textbook is difficult to match.

4 multimedia art teaching art educations can 
expand and promote the popularity of art in a larger 
context. With the development of science, has been an 
increase in home computers, computer technology for 
multimedia teaching methods used for art education 
to create a good physical condition.

3 COMPuTER MulTIMEDIA TECHNOlOgY 
IN TEACHINg ART

Computer multimedia technology in an art founda-
tion course in computer applications in art teaching 
universities is generally placed in specialized courses 
designed art lesson, rarely involves basic course, most 
teachers believe that the traditional art of teaching is 
the key to solving the shape of basic skills students. 
But the study, we found that the traditional teaching 
of basic courses in computer multimedia teaching 
should be assisted. In this regard, we can learn on the 
computer and briefly studied art analysis. We know 
that the traditional art of teaching is mainly on the 
basis of sketches and color teaching, teaching in the 
sketch is mainly to solve our modeling capabilities, 
modeling training, perspective, anatomy, sense of 
space, texture, composition and other content; color 
teaching in our main solution hue contrast, color con-
trast, complementary color contrast and color space 
and color contrast and well-being and so on. We dis-
cuss these issues now can be done in a number of 
software, that is, for color sketch studies can be car-
ried out entirely in the computer. Such teaching and 
research can save a lot of time, avoiding the produc-
tion of hand-painted dull duplication of effort. Take 
a color mosaic effect work constitutes an example, if 
you want to complete a form, you need to repeatedly 
create and modify, wasting a lot of time and effort. 
The application of computers to complete simply 
enters an image in Photoshop software, and then per-
forms filter- Pix elate- Mosaic command, a mosaic 
work done in an instant.

We also found that there are some modern software 
can simulate the effect of a variety of drawing tools, has 
now developed software such as fractal Design Painter 
is good painting software. It provides a lot of painting 
tools, such as pens, pencils, brushes, watercolor pen, 
oil paints, airbrush, crayons, etc., but also offers a wide 
variety of strokes, to a certain extent, truly mimics the 
effect of freehand drawing. Such as when using paint-
ing tools, mimic Van gogh, Cezanne and other masters 
of the brush strokes; when the brush tool, combined 
with wet drawing paper, the effect of Chinese paint-
ing on rice paper for the imitable. Although it cannot 
fully replace the painting, the painting can be used as a 
research method and means. In this way, students can 
save a lot of freehand drawing practice time, students 
can also develop visual thinking and analytical skills, 
help cultivate innovation ability.

Computer multimedia technology in art apprecia-
tion class application is an important part of art class 
art teaching content. The purpose of art appreciation, 
mainly in fine arts teaching in two ways: first, through 
the appreciation of works of art, to understand the his-
tory of art development, grasp the law of development 
of fine arts; second, through appreciation, inspire stu-
dents’ creative thinking, and thus create outstanding 
works. Through appreciation, teaching courses on 
pictures or slides are operations due to the complexity 
of the fuzzy, often not very efficient. using computer 
multimedia teaching, art appreciation class effect is 
greatly changed. As long as teachers have a multi-
media computer, there are art appreciation informa-
tion and data to a disc loaded into the optical drive 
(CDROM), students in the appreciation of classical 
works, a little mouse, a painter’s masterpiece and 
biographies will appear, not only can get a glimpse of 
picture works, you can also zoom in partial observa-
tion; not only a comprehensive view of the works, you 
can also choose to enjoy or have a work print.

Students in the classroom can break time, space, 
geographical restrictions, and foreign gallop across 
the ancient and modern, art gallery stroll. Appreciate 
the art of architecture, when not only the usual way 
to appreciate the buildings form of visual perception 
in the stationary state, but also can do dynamic dis-
play, allowing the building to spin up, enjoy the mul-
tiple sides of the building. You can also incomplete, 
or damaged historic buildings were restored. Enjoy a 
graphic design or cover design time, but also can be 
altered according to their preferences, but it is also 
indispensable for students to creative material. These 
are the traditional appreciation class unmatched.

Computer multimedia technology in the computer 
is professional courses in art, as a modern tool, first 
used in art class in design teaching. It is widely used 
in the design, liberated the previous complex design 
work, improve work efficiency, the designer’s right-
hand man.
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The accuracy is concerned, with the computer 
to produce an object the size of an absolute right, 
almost no errors. Such as the use of CAD software or 
3DMAX produced graphics, with an accuracy of less 
than 0. 1mm, it can show the most delicate part of the 
design, which is the traditional hand-painted difficult 
to achieve, but its camera angles, pleasant to the eye 
point of view, depending on from fully simulate the 
real, not the existence of handmade randomness and 
imprecision. Therefore, the authenticity of computer 
design by the majority of designers agrees. In recent 
years, the development of software used in graphic 
design software is gradually increasing, a common 
two-dimensional CorelDraw, Photoshop, AutoCAD, 
and three-dimensional 3DMAX other software.

In painting courses teaching, there must be a lot 
of painting techniques require students to master, 
every teacher of painting styles, techniques have 
their own characteristics. The instructor is necessary 
to allow students to expand their horizons, to absorb. 
Application of multimedia technology, breaking the 
teachers’ knowledge of this one-way transmission of 
information sources, expanding the scope of informa-
tion exchange teaching, breaks the teaching space, so 
that unrestricted access to information and delivery 
time and space. for example the Central Academy of 
fine Arts masters editing techniques textbooks, cov-
ering drawing, painting, oil painting techniques, such 
as content, teachers can combine curriculum content 
for teaching demonstration, in the classroom so that 
 students can see the famous painter’s lecture demon-
strations, but the key place to repeat Play, learn to under-
stand the true meaning of painting masters. Similarly, 
professional instructor’s techniques can also be made   
from their own multimedia courseware demonstration 
teaching, improve teaching effectiveness.

4 IMPACT Of CONTEMPORARY CHINESE 
PAINTINg ART EDuCATION DEVElOPMENT

Chinese painting as a symbol of Chinese art, has 
developed a number of years, has experienced a 
long history. Its development and development of 
traditional art education is basically synchronized. 
A traditional art education model for studying the 
development of self-contained Chinese  painting 
provides a strong guarantee, but the crisis has 
brought to the development of Chinese painting, 
Chinese painting may lead to the development of 
stagnation and rigid.

With the introduction of Western culture, contem-
porary art education has been given a new content 
and features, traditional art education has been seri-
ously challenged, and Chinese painting is no excep-
tion. Chinese and Western cultures fierce collision, 
given the contemporary art education conform to the 

trend of the times, and the Chinese have a tendency 
to weaken the function of painting, we can see the 
impact on Chinese painting contemporary art educa-
tion development is enormous. Therefore, Chinese 
painting to have sustainable development, we must 
look for a path.

given the cultural heritage and cultural traditions 
there are significant differences among different 
ethnic, fusion of contemporary Chinese painting art 
education and the presence of significant challenges, 
mainly as follows: Western contemporary art edu-
cation curriculum is based on the theory, although 
trying to achieve Western reconcile, western system 
in order to mark the traditional Chinese painting art 
education is based on the poetry of learning-based, 
it is trying to achieve a comprehensive innovation in 
the original basis. Since the starting point of contem-
porary art education and traditional art education, the 
focus is different. Should contrary to objective laws, 
not according to the actual situation of contempo-
rary art education and the development of Chinese 
painting, blindly impose two very different systems 
together, will generate a lot of negative impact, but we 
should make an objective assessment, can not ignore 
the contemporary the positive role of art education for 
the development of Chinese painting.

Contradictions are opposites, we study the impact 
of Chinese contemporary art education in the process 
of painting effects, specifically requires an objective 
analysis of contemporary Chinese painting art edu-
cation teaching, writing produced. This article from 
the aspect of two dimensions, the use of comparative 
approach, in teaching, through the teaching objec-
tives, teaching methods, teaching materials, teaching 
content, teaching evaluation analysis of differences in 
traditional and contemporary art education art educa-
tion; in the creative aspects of, will be an inspiration 
on Chinese painting, technique, emotion comparative 
study, summed up the pros and cons of contemporary 
art education for the development of Chinese paint-
ing, but overall, pros and cons, more harm than good.

Because of our long-term in a feudal society, and 
the ancient social, political, cultural and systems are 
designed to meet the needs of the ruling class. The 
prevalence of the traditional hierarchy is art educa-
tion, just to satisfy the interests of the ruling class 
and the service. In this case, the role of art education 
is major with a strong “into enlightenment, helping 
fallon,” the. In this historical context, the traditional 
art education does not have a complete and stand-
ardized education system. In particular the teaching 
process, the main idea is to master personal educa-
tion based, then painting learners main objective 
things through observation and copying works of the 
classical way to achieve the purpose of drawing cre-
ation. Contemporary Art education is committed to 
the community to cultivate creative talents, and the 
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fine arts education in the country gaining in popular-
ity, becoming a national art education. up to now, we 
have been gradually achieving the transformation of 
quality education by exam-oriented education to the 
“moral, intellectual, physical, aesthetic, labor” com-
prehensive development.

Visible, education has become the most basic 
rights of every person, and not a few aristocratic priv-
ileges, which will benefit the construction of a social-
ist harmonious society. Contemporary art education 
teaching objectives conducive to the development 
of our comprehensive quality education, improve 
the overall level of China’s national art knowledge. 
for the construction of a beautiful home that has 
everything to gain but no harm. However, we also see 
the shortcomings cannot be ignored him an objective 
reality. universality corresponds to the peculiarities 
of contemporary art education is universal knowledge 
for all students in the art of Chinese painting teach-
ing goal setting, and not as a traditional art education 
that, according to each student’s specific conditions, 
can amount tailor the most appropriate teaching 
painting learning objectives and teaching goals at 
any time to adjust according to the needs of learn-
ing. Contemporary Art by differences in education 
and Chinese painting teaching objectives analysis, 
summed up contemporary art education exists on the 
pros and cons of teaching objectives. We can see that 
they are closely related, the latter is dependent on the 
former, while drawing on Western art education.

5 CONCluSION

Computer art multimedia technology in teaching, not 
only to speed up the progress of the art of teaching, 
improve learning outcomes, more important is that it 
can give students a more novel stimuli, resulting in the 
best area of   the cerebral cortex related development, 
so as to stimulate their creative evolving thinking. To 
innovative works are art majors. The information age, 
computer multimedia teaching the art of teaching is 
the direction of development, however, stressed the 

role of modern teaching media is not to deny the tra-
ditional teaching, but rather calls attention to a com-
bination of both in teaching practice, flexible use. 
Contemporary art teaching focus on the integrated is 
use of multimedia in order to continuously improve 
the quality and efficiency of the art of teaching. The 
main trends in the art of teaching is the traditional 
teaching media development and integration of mod-
ern teaching media, and gradually form a complete, 
current information society to adapt to the develop-
ment of art education system.
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ABSTRACT: The problem of higher art education has been collated and analyzed by combing aesthetic intu-
ition theory, investigating the actual educational situation and education experimental. The theory of aesthetic 
intuition solutions is proposed based on the basic law of higher art education.
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1 InTRODuCTIOn

Art is a human and often by this mental activity, but 
also constitutes a history of human civilization is an 
important part, as early as in ancient times, arts edu-
cation has existed. It is a unique way to penetrate into 
the depths of people’s lives. Art was once thought to 
be in this science, as opposed to the discipline and 
rationality was shelved, art education and education 
are also divorced from the overall goal. until the 
1960s, some art-depth study of psychologists and 
psychological mechanisms of aesthetic theorist of 
art, perception and cross-cultural, just to make people 
aware of the value of art itself, an emerging trend of 
arts education grew and developed.

Arts education throughout the education founda-
tion stage should play what role, what kind of arts 
education is the most effective? united States is the 
world’s first art courses included in the core subjects 
of basic education; it would mean the so-called core 
subjects will stand on the same level with math, sci-
ence, language these disciplines, equitable division of 
teaching time. As we all know, in today’s education, 
discipline increasingly fine division. Such an increase 
implies something the students want to learn more 
and more, but their times are fixed. As a result, the 
constant increase in core subjects or other subjects 
only make students more overwhelmed. For this rea-
son, the development trend of the moment the best 
education is infinitely split from discipline to a new 
integration. Arts education in this, should implement 
the existing curriculum standard, advocated artistic 
ability is to train students and humanity’s integration 
development. It is an integrated aesthetic intuition all 
sense and sensibility to artistic ability into aesthetic 
activity. Therefore, how people perceive the aesthetic 
intuition, how to understand the process of aesthetic 
intuition in art education’s role, and what kind of 

approach to training is worth exploring issues such as 
students’ aesthetic intuition.

2 AESTHETIC InTuITIOn THEORY

Intuition aesthetics is one of the modern Western aes-
thetic genres, produced in Europe in the early 20th 
century’s. The main representatives are the French 
and British Whitehead Bergson. Is a philosophy of 
life as the philosophical foundation of an aesthetic 
genre, life philosophy that life is the essence of all 
things, the basis of existence, reason and experience 
can only grasp stationary things, and only intuition 
can experience the presence of life? Intuition is above 
life philosophy Aesthetic Theory in the aesthetic field. 
Bergson believed the ordinary way of things intuition 
and expression, not the expression of a direct percep-
tion of the phenomenon of life, resulting unique feel-
ings, it’s missing a number of specific characteristics 
of life. The artist has created a life can show stretches 
of perception; intuition is the beauty of this unique 
intuition, that is, artistic motives. Theoretically knowl-
edgeable people also believe that intuition is less than 
the young and innocent little children, the artist must 
not lose the innocence of a child. Intuition aesthetics 
and performance aesthetics of the 20th century laid 
the aesthetic thought iconoclastic, anti-rationalism in 
the direction of the  symbols on the aesthetics and aes-
thetics phenomenology had some impact. Intuition 
has become an important concept in modern aesthetic 
theory.

In the field of aesthetics, it is also known as the 
aesthetic beauty of intuition, the two words mean the 
same thing. In the 19th century, the Western emphasis 
on logic and experimental cultural background, once 
the aesthetic intuition irrational and mystical tenden-
cies to the extreme. But it is precisely because of this 
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phenomenon, the West intuition theoretical psychol-
ogy research shifted from philosophical speculation. 
People are with psychology, physiology and brain sci-
ence to study the aesthetic intuition. Although each 
school on a range of issues there are differences, but 
in the presence of rational precipitation aesthetic intu-
ition on this point is more consistent. On an aesthetic 
intuition emphasized the rational side, but it is not 
wholly logical. Intuition is not a simple and intuitive 
aesthetic is not in accordance with the usual “syllo-
gism” deductive logic or inductive logic reasoning. 
This means that it has a strong insight and creativity. 
Aesthetic intuition can be used for art appreciation, 
but also can be used for artistic creation. Since the 
research on intuition and aesthetic intuition is derived 
from a branch of science refinement-visual psychol-
ogy. Visual psychology is a psychological phenome-
non in visual perception and visual perception caused 
for the study subjects.

3 REAlITY ART EDuCATIOn COnFuSIOn

The overall goal of art education, new curriculum 
standards referred to “the learning process of stu-
dents in art, rich visual, tactile and aesthetic experi-
ence, access to art of enduring interest in learning, 
form the basic art literacy”, “improve the aesthetic 
ability to understand art the unique role of cultural 
life and social development.” Here is more clearly 
explained the ultimate goal of art courses. In the 
“targets” in the four fields of study made   specific 
teaching requirements, these instructional purposes 
basically not much difference with older versions 
of curriculum standards. It is worth mentioning that 
in the “comprehensive exploration of the area,” the 
teaching objectives, calling for “understanding the 
relationship between art and nature, art and life, art 
and culture, between art and technology, to explore 
and comprehensive art activities, and to published in 
various forms of learning outcomes”, where clearly 
pointed out a comprehensive exploration of objects 
and methods, while the new curriculum standards 
also require our art curriculum to make students feel 
a sense of pleasure and success.

As we all know, in today’s education, discipline 
increasingly fine division. Such an increase implies 
something the students want to learn more and more, 
but their time is fixed. As a result, the constant 
increase in core subjects or other subjects only make 
students more overwhelmed. For this reason, the 
development trend of the moment the best education 
is infinitely split from discipline to a new integration. 
Arts education in this, should implement the exist-
ing curriculum standard, advocated artistic ability is 
to train students and humanities integration develop-
ment. It is an integrated aesthetic intuition all sense 

and sensibility to artistic ability into aesthetic activity. 
Therefore, how people perceive the aesthetic intui-
tion, how to understand the process of aesthetic intui-
tion in art education’s role, and what kind of approach 
to training is worth exploring issues such as students’ 
aesthetic intuition.

See some natural or man-made works of art, we 
tend to happen on an emotional excitement, perhaps 
pleasant excitement, perhaps sad passionate, whether 
it is the former or the latter, in short, we were moved, 
so emotional the excitement, called appreciation, that 
is, we are looking at things from the beauty. Education 
is when a person learned in school has forgotten the 
rest of the stuff. Into their own behavior within that 
part of the way of thinking is not visible knowledge 
is permanent. no matter what kind of art education 
means education methods, we want to achieve the 
ultimate goal is to train a person’s right or even aes-
thetic intuition is a national beauty bright positive 
psychological intuition and aesthetic.

Because aesthetic intuition without hesitation and 
a look that is beautiful aesthetic phenomenon, people 
tend to go for the emotional behavior aesthetic intu-
ition, put it on the shelf, and scientific and rational 
opposition. As Freud and psychoanalysis, led by 
Western modernist art is the artistic expression of 
this anti-rational. After careful thought is not difficult 
to find, aesthetic intuition itself is permeated with a 
rational component, bears deep and rich social and 
cultural connotations, this intuition has all the abil-
ity to think. It has a rational component, needs to be 
guided art education and promotion. Aesthetic intu-
ition is an important measure of the strength of the 
aesthetic capacity through artistic training of artists 
generally has relatively strong aesthetic intuition.

4 lIgHT ART EDuCATIOn THEORY

Aesthetic intuition is the most common aesthetic pro-
cedure in a state of mind. In ancient times, people’s 
living environment is difficult to see what kind of 
rules, and art to create simple, graphical rules, and 
created a sense of order in the midst of the confu-
sion. Therefore, the original artist was regarded as a 
shaman; human ethnic groups have a higher cultural 
knowledge. In the original sense of the human simple, 
the artist represents the gods and prophets. Because 
of the lack of art and art-depth understanding of artis-
tic creation is often attributed to divine inspiration, is 
a sacred and inviolable power. “Divinity” art naturally 
ruled mankind for a long time. “Aesthetic intuition” 
of the prototype, from Plato and Aristotle to Plotinus, 
has gradually formed. It is worth mentioning that 
in the “comprehensive exploration of the area,” the 
teaching objectives, calling for “understanding the 
relationship between art and nature, art and life, art 
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and culture, between art and technology, to explore 
and comprehensive art activities, and published in 
various forms of learning outcomes”, where clearly 
pointed out a comprehensive exploration of objects 
and methods, while the new curriculum standards 
also require our art curriculum to make students feel 
the sense of pleasure and success.

Plato believed that only god’s creation is the ideal 
aesthetic. Just imitating what the artist craftsman 
made, like a mirror copy out the same and it is an 
imitation of god’s creation artisans creates useful 
objects. Plato’s “ecstasy,” said the same divinity with 
color, referring to nothing more than a gifted or pos-
sessed by the god’s subconscious creation. Among 
these, already contains intuitive grasp the whole 
meaning of the united States. Aesthetic point of view 
Plato’s divinity with a strong color, his art holding 
a pessimistic attitude that mankind is impossible to 
achieve, “god,” the realm of abstract painting cannot 
grasp the nature of the object.

To Aristotle, he turned to the topic of the aesthetic 
theory of the art technical aspects of the creative pro-
cess, to avoid the continued discussion of the divine. 
Make aesthetic break free from the rich colors of 
theology, divinity Aristotle optimism after Chinese 
scholars with the views coincide. The impact of this 
transition is far-reaching, is the source of the integra-
tion of Chinese and Western aesthetic concepts, but 
also from the theological aesthetic research laid the 
foundation for the later. Pontius is to distinguish it 
from the general aesthetic feeling activities, and the 
creation of the visual aesthetic concepts. Research 
can feel the gradual transition from theological aes-
thetics of color visual description to describe the con-
cept of rationality.

5 PRACTICE OF ART EDuCATIOn OF THE 
ROAD

Observation is an acquired skill acquisition, called 
the skill is learned through training. While some peo-
ple are born with the advantages of focus, eye-hand 
coordination advantage, but most people need to be 
trained on its sensory organs. Here I am more willing 
to put into intuition and observation records, the most 
honest observation is that we see something intuitive, 
able to record directly to the most essential thing is 
intuition courses on other subjects very helpful thing. 
Just about the ability to observe these courses are 
often submerged in the culture keen on realism in art 
education, preferences technical than artistic.

About appreciation activities, no doubt, are to be 
developed through art education. A key material from 
the late finishing aesthetic experiment, you can find 
and enjoy their psychological types and performance 
capabilities there is a certain relationship. From a 

narrow perspective, to appreciate a work of art is the 
expression of others to make one kind of feedback. 
A picture is good or bad, is neat piecemeal, everyone 
really is there so a standard, but the standard spots 
carefully grind down, you will find a subconscious 
standard. Factors for each type of art society in gen-
eral have a similar psychological basis, whether chil-
dren or adults in painting performance will be with a 
certain idea, but rejected the direct manifestation of 
an adult psychological tendency increases the com-
plexity of the painting expression sex.

Few students lack the test standard of beauty; there 
are also various types of painting equivalent of each 
individual’s psychological tendencies. This is the most 
original aesthetic intuition, give a very simple exam-
ple, let an intense phobia of people to enjoy a dense 
line of painting is not very realistic. Observation and 
appreciation of the culture are to comply with the stu-
dents’ aesthetic level and preferences. Different pref-
erences for each student, but always from the many 
types of art found in the subjects they are interested in, 
integrated teaching art classes cut from a different per-
spective, not only enrich the students’ knowledge, but 
also for aesthetic intuition made   a very good bedding.

6 MATERIAlS AnD METHODS

Selection of Sprague-Daley rats, pregnant 9–10d. 
Pregnant rats were sacrificed by cervical dislocation, 
cut the skin, muscle and peritoneum along the midline 
to expose the uterus. Separated out the rat embryos 
were placed in vials containing penicillin Bouin’s fix-
ative fixed 24 h. under the rat tail with a scalpel cut 
the number of rat tail collagen fibers extracted root, 
first into penicillin vials containing Bouin’s fixative 
fixed 24 h. 2~3 min and then stained with eosin, 
and make it red. According to requirements of the 
 paraffin-embedded tissue dehydration, transparent, 
dipping wax, pour the melted paraffin-embedded slot, 
and then head up the vertical placement of rat embryo 
groove surrounding the embryo is inserted vertically 
slightly longer than three embryos the longitudinal 
axis of rat tail collagen fiber bundles as a position-
ing line, so that rat tail collagen fiber bundles in the 
embryo outside evenly distributed and parallel to the 
longitudinal axis of the embryo.

Selection of 5 mm is serial sections of a sheep 
embryo (HE staining, 500). Sliced   shot taken using 
a digital microscope image, due to the larger slices, 
each slice will be divided into several parts were 
taken and saved as JPEg format. Then run Motic 
images assembly1.0, the number of rows and columns 
load pictures selected, and sequentially load images, 
select the appropriate consolidation method, the opti-
mal scanning step and scan mode, mosaic image, and 
save it as JPEg format.
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using Adobe photoshop7.01, and the use of 
hand-positioning and computer positioning method 
combines two-dimensional image acquisition to be 
corrected positioning. get image method in Java then 
the captured image from the DICOM format into JPEg 
format, select 256 colors (16-bit depth) image, to obtain 
black and white DICOM images while the image cap-
ture, compression processing. Finally, all converted to 
DICOM format two-dimensional image into a specific 
directory, run the three-dimensional reconstruction of 
medical software, complete three- dimensional recon-
struction of a two-dimensional image.

A picture is good or bad, is neat piecemeal, every-
one really is there so a standard, but the standard spots 
carefully grind down, you will find a subconscious 
standard. Factors for each type of art society in gen-
eral have a similar psychological basis, whether chil-
dren or adults in painting performance will be with a 
certain idea, but rejected the direct manifestation of 
an adult psychological tendency increases the com-
plexity of the painting expression sex.

7 COnCluSIOn

In this study, the specific impact statements and 
interviews statistical data analysis, from all areas of 
the Jilin-based art education art teacher and student 
perspective, a comprehensive understanding of the 
current status quo in particular the basis of the art of 
teaching and the problems Jilin area, and from the 
aesthetic intuition the paper analyzes the causes.

Outstanding cases related to the foreign culture 
intuitive analysis of finishing and modern educational 

environment, designed two different levels of student 
learning, teaching cases, and adjust the implementa-
tion of the specific circumstances. Finally, analyzes 
and summarizes the information obtained teaching 
experiment results showed that significantly improve 
the students’ interest in fine arts disciplines, changed 
their concept of aesthetic appreciation. Art Education 
for the training of basic aesthetic ability to provide 
certain significance. Meanwhile, the study of this 
subject in statistics and interviews enrich the research 
results of this project.
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ABSTRACT: According to the special feature of multimedia techniques, the significance and function of the 
multimedia teaching are analyzed in music education, then the application of multimedia teaching in music 
education is discussed from three aspects. Prospects for the multimedia teaching in art education is given at last.
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1 INTRODuCTION

With the continuous deepening of quality educa-
tion in the regular teaching, with the “curriculum 
reform” in the conventional teaching development, 
multimedia technology as a new means of education 
has appeared in the music teaching in universities. 
It breaks through the limit of traditional teaching in 
time, space, greatly broaden the students’ vision of 
the music, to arouse students’ interest in music learn-
ing, enrich the teaching content, widen teaching view, 
stimulating students’ thinking. Therefore, paying 
attention to the organic integration of multimedia and 
music teaching is very important. But we also have to 
admit that some teachers have in this respect gone to 
another extreme, too much emphasis on multimedia 
materials show, reflect and ignore the teacher’s own 
technical quality and teaching ability, this is a new 
problem worthy of our attention.

“Compulsory education music course standard” 
explicitly pointed out: “modern education technology 
represented by the information technology greatly 
expands the capacity of music teaching, enrich teach-
ing methods and teaching resources, has broad appli-
cation prospects in music education, teachers should 
strive to master the modern information technology, 
the use of the combination of audio-visual, audio 
one, strong image, a large amount of information, 
resources and broad service for teaching.” So, under 
the new curriculum standard university music class-
room should be how to apply multimedia technology, 
make its full service for classroom teaching. Here, the 
author of this problem from the following aspects to 
talk about their own views:

Multimedia music class”, refers to a variety of mul-
timedia of combinatorial optimization music class”, 
also refers to “multimedia computer-assisted teach-
ing of music class”. Especially the latter, integration 
and control of multimedia computers, diversification, 

diversification of information media, has broken 
through the limitations of time and space, the charac-
teristics of the use of a variety of art forms to expand 
capacity. It gives the description language of music 
and text content into shape, sound combination of the 
picture, let the relative aesthetic object single static 
active again become the aesthetic object dynamic, 
and accelerate the speed of information about beauty, 
increase the information capacity of beauty, so that 
students are directly influenced by the united States, 
in order to obtain the optimal effect of education.

The teaching of music teaching with other sub-
jects has the same Blackboard Design and appropri-
ate amount of exercise. If the content is made in the 
courseware, it can reduce the classroom blackboard 
writing time; increase the capacity of teaching, the 
completion of more teaching task. With the multime-
dia music teaching can compensate for the lack of 
status of traditional teaching. Teaching multimedia 
before or after class to make a good spectral sequence, 
when the class with large screen projection is very 
clear and novel step-by-step or synchronous display 
and analysis of music and sound, some courses can 
also be using multimedia (audio and video) with 
demonstration teaching. And select the best effect 
through stereo feeling.

2 uSE Of PROfESSIONAl TEACHINg EAR 
TRAININg SOfTWARE SYSTEM

Music is a thaw in ideology and art as one of the dis-
ciplines, to the students to carry out ideological and 
moral education and aesthetic education is an impor-
tant task of music teaching. Therefore, teachers in 
the teaching of music knowledge to the students, the 
cultivation of students’ ability in music expression 
and the ability to create music at the same time, must 
organically into the ideological and moral education 
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and aesthetic education. As in singing teaching, 
through the combination, multimedia material into 
the expression of the song, vividly depicted the beau-
tiful natural scenery, colorful scene...... let the stu-
dents get the experience of beauty while watching and 
listening.

Visible, the use of multimedia technology not only 
breaks through the limitation of traditional music 
teaching in time, space and region, is conducive to the 
creation of music aesthetic situation, provide the con-
ditions and environment for the teachers and students 
of music emotional experience, but also has interac-
tive ability is very strong, so conducive to change the 
kind of Teacher centered traditional music the teach-
ing mode, the initiative of teachers and students to 
fully mobilize. Especially for students, multimedia 
technology provides a convenient tool for the reali-
zation of new music learning goals, for students to 
understand the rich and colorful music world opened 
the door, help student organization, construction and 
completion of a number of music learning tasks, can 
effectively develop students’ thinking ability in music. 
The application of the way students learns from a sin-
gle classroom learning to the multi way, multi way 
of development, students not only in the classroom 
through multimedia-aided teaching mode to get the 
knowledge of music, but also by using the multimedia 
courseware or information, network is facing in the 
computer room or secondary field of individualized 
learning.

Although the multimedia technology in the teach-
ing practice has been widely used, but it is not a pana-
cea, it also has its inherent defects, of which the most 
prominent is the machinery of its. Music education is 
an education of the emotions. It pays attention to love 
moving, so it needs the music teachers’ emotional 
investment, and asked the teacher to the students to 
show in activity in the emotional analysis to deter-
mine the specific, and take corresponding measures. 
These multimedia technologies are not competent. 
Some music teachers walk into a misunderstanding, 
think the culture of a class containing the culvert is 
more wide, the use of teaching methods, teaching aids 
more, more can show the excellent teachers thought 
the novel and the teaching level, and whether the open 
class, or a survey course, or rating class, class almost 
all have the audio-visual media, and frequent replace-
ment, see things in a blur, too busy to attend to all 
students.

Memory is a profound one time to participate in the 
teaching activity, listen to the music open class sec-
tion, the topic is “small crow love my mom”, because 
the content of the song with the plot of a certain, 
teachers in order to stimulate the students’ interest, 
the whole teaching process into a story, with the form 
of animation, with music playing, students eat with 
appetite after watching cartoon, enjoy the pictures, 

while still under the guidance of the teacher role play 
and so on, this course, student interest is aroused, but 
students’ auditory association has been ignored, so 
that a class down, leaving the students impressive just 
animation image and story, but the main melody the 
song is not familiar with, so that music lessons can be 
said to be successful? I’m not by confused: why must 
use multimedia? A lesson in the most time to appre-
ciate the picture, there is no time for students to care-
fully to experience music, feel the music, the students 
then what passion and inspiration? Ask the teacher 
after class, she said: “this is a public class, innova-
tion should have the teaching form, can manifest the 
new curriculum idea!” See light suddenly, originally 
she put the new curriculum reform just understood as 
adding multimedia in the traditional teaching means, 
just understand innovation for teaching form!

A music teacher should work hard to improve the 
level and ability of using modern teaching media 
teaching, into the realm of art, on the other hand, 
attention should also be paid to abandon the wrong 
tendency to exaggerate the role of multimedia. The 
modern teaching media, is the teaching activity tools, 
teaching media must depend on the teachers carefully 
design, operation, in order to play its effectiveness, it 
is not possible to substitute teachers’ work.

famous music educator in our country teacher 
liu Dechang he stressed in lesson comment: “to the 
appropriate and reasonable use of multimedia, teach-
ers don’t forget to reflect their own teaching ability, 
not completely by means of sound; teachers’ teaching 
language gradually scattered color, from the process 
of emotional communication with students. It is nec-
essary to the dialogue between teachers and students, 
man–machine dialogue replace human dialogue. As 
the music education of emotional education is even 

figure 1. NMT recording, editing, processing, mixing, 
and mastering environment.
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more so. for example: in the fifth grade ninth vol-
umes of Professor Songs “grandma’s Penghu bay”, 
the students may have a smattering of the rhythm 
of the song, but for the song, and the scene not too 
understands.

In order to let the students a deeper understand-
ing of the expression of artistic songs, so I will be 
Taiwan’s geography, local customs and practices and 
the beautiful scenery of Penghu Bay and other video 
data into the courseware, let the student through the 
most intuitive picture to understand people and land-
scape of Taiwan and Taiwan, and the combination 
of language into the teacher carefully organized the 
class project. In time to enable students to appreci-
ate the Penghu Bay scenery spot, I will “grandma’s 
Penghu bay” with the song of the fan to sing, not 
allowing them to listen to the tape’s fan to sing. At 
that time, I found that the students seemed to be the 
teacher emotional fan sing infection, also be over-
come by one’s feelings sang! Based on this, a song 
from the songs of Taiwan, in the process of teaching 
my timely guide students to understand the Taiwan is 
an inalienable part of China, want to love the mother-
land, the motherland blessings for unification cause! 
I let the students talk about their own ideas, some 
say: “from now on Study hard scientific and cultural 
knowledge, grow up to contribute to the reunification 
of motherland.”...... The children watched heartfelt 
passion Zhuang, I was moved. finally, all teachers 
and students together to sing “my heart” Chinese end 
of classroom, classroom was immediately surrounded 
by thick patriotism; everyone’s heart a long time can 
not be calm.

3 uSE SONAR OR CuBASE ASSISTED 
INSTRuCTION SEquENCER SOfTWARE

Multimedia technology in classroom teaching can 
only play a supporting role, but can not replace the 
leading role of teachers in teaching. Our famous edu-
cator liu Dechang teacher also told: “teachers should 
grasp and effect of its dominant position in teaching, 
multimedia only as an auxiliary tool in music class-
room, don’t rely too much on.” Multimedia for music 

teaching is like a double-edged sword, if used prop-
erly, it can improve the teaching efficiency, received 
a very good teaching effect and on the contrary, if 
used improperly, distracting, also will dilute the 
music teaching itself, and even influence and reduce 
the quality of teaching. for example, blindly rely on 
the multimedia technology, the courseware design 
into the structure of sequence, the teacher have a 
class does not stop button edge, into a “announcer” 
which not only takes the computer thinking limita-
tions and replaced the teachers’ and students’ ideas, 
people become slaves of machines, but also changed 
the music teaching as the nature of the subject of the 
humanities courses, harmonious human relationship 
between teachers and students is replaced by cold 
man-machine relationship.

Teaching is not as intuitive and visually, as teach-
ing media and the teaching media, but to highlight the 
characteristics of music course, outstanding music, 
not to engage in “showy”, more can not proceed. 
for example: in the learning of the first grade sev-
enth class enjoy the song “the first volume of small 
frog”, I designed a small frog, lotus leaf, the moon, 
the wind, rain, different image cock. With the contin-
uous change of music melody, rhythm, dynamics, the 
beautiful moonlight respectively appear on screen; 
the little frog, insect, playing on the lotus jump scene; 
the little frog bravely face the storm; after the wind 
and rain, the sun rises at cockcrow sound, small frog 
to situational labor on the lake the. Then let the stu-
dents to imitate, and according to the change of music 
strength, speed, the tone of the complete show the 
story start, after and results, the student deepen feel-
ing for music and understanding. This requires teach-
ers to pre analysis of teaching targets and contents do 
a good job of teaching design, determine the use of 
multimedia in teaching objective, teaching methods, 
to achieve the final purpose of auxiliary, obtain actual 
effect.

The choice of making multimedia to consider from 
a variety of factors, choose those who accord with the 
practical, the content is correct, form beautiful, mak-
ing the economy, multimedia technique on the inno-
vation requirements, in order to achieve the overall 
optimization.

for example, the third volumes of “the level of 
sound” lesson, students most likely to put the size of the 
sound and the sound level confuse. In teaching, I put 
the “pitch” concept to explain over to the “music hall” 
to complete the. Have a lively and interesting cartoon 
elf software, which he led the children swim music pal-
ace. Open the “knowledge palace”, appeared in front of 
us is a decorated more messy cartoon room, the elf tells 
us: this room is put the music related items. According 
to the need of the course content, click a doll in the 
radiator, this is the doll side to jump, as he explained 
what kind of sound is a soprano, and a female voice 

figure 2. Ear Master Pro 4.0 operating points.
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screaming for example, lively image: click on a doll in 
the stove, as he jumped down, side explain to the cello, 
and vigorous bass effect demonstration. like to watch 
cartoons students in learning, interest is very high. 
After the demo, students can quickly and  accurately 
answer the concept of “Treble” and “bass”. good 
media  teaching works not only need to design  excellent 
 teaching, need more two- dimensional  animated, 
 excellent 3D image art production  personnel, need 
high configuration of computer and large production 
software. It can be said: the people are need of various 
in very professional participation. So if we can have 
from the investigation on the market of educational 
software to recognize the advantages and  limitations, 
relationship, will be the most valuable part of the learn-
ing activities into the teaching activities, each in his 
element, overall optimization.

4 CONCluSION

As music major institutions all normal basic courses, 
showing a particularly important role are particularly 
critical. However, with the development of the times, 
the problems of traditional teaching methods exist. 
Paper spectrum of cases is difficult to produce the 
sound of hearing students association, single and 
boring sound, intonation can not be objective and 
quantitative analysis, no science accurate evaluation, 
etc., have been difficult to meet the needs of society. 
The technology used in computer music ear training 
is needed not only to the growing diversification of 
the times, or the transformation of classroom teach-
ing and student needs. In this paper, several ear train-
ing software as the main object of study, research 
methods proposed computer music technology 
assisted teaching ear training. Traditional teaching 
carried out a detailed analysis of the problem, the use 
of computer music technology in electronic music 
can sound audiovisual methods rich sound, digital 
audio analysis techniques, precise statistical analysis 
to solve the problem, for computer-aided teaching 
music technology feasibility and practicality were 
demonstrated.

However, in the domestic computer music technol-
ogy in various music colleges Teachers not common, 
most of the teachers and students do not understand 
this. How the popularity does is computer music 
technology knowledge is a question worth ponder-
ing. In this regard I have the following thoughts: for 

the provinces municipalities and school, the estab-
lishment of specialized lectures and presentations of 
academic research, and constantly update the relevant 
books and audio books and other books. Relatively 
simple to set up interesting computer music appreci-
ation classes in schools, so that students have a gen-
eral awareness of this. In the course of various types 
of normal or can be set to music colleges in elective 
courses on computer music technology to attract 
more non-professional students to learn, so that is 
very conducive to the popularity of computer music 
technology. Meanwhile, the era of the 21st century 
continue to progress, coupled with computer music 
technology, operational and professional, thus educa-
tors and educated to be life-long learning is a must.

With the rapid development of technology, the 
computer music technology in training is an essen-
tial modern means. It updates the traditional teaching 
model to optimize the teaching methods, expanding 
the horizons of students, but also to encourage stu-
dents to take the initiative in various channels to seek 
ways of learning and acquiring new knowledge, pro-
vide teachers with modern technology teaching tools 
and teaching methods in teaching do have a great 
prospect.
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ABSTRACT: The blog, instant messaging tools, and streaming media as the main indicator of new media 
technology has a tremendous impact on the current ideological and political education, with the rapid devel-
opment of information technology. Under the new media technology in the background of the ideological and 
political education of college students, the study can solve the current college students’ education of ideological 
and political difficulties and problems, it can further assure ideological and political education of the law, help 
to enrich students’ ideological and political education research, and pioneering vision of ideological and politi-
cal education, in order to better guide the practice.
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1 INTRODUCTION

Since the beginning of the last century, new media 
technology with its unique mode of transmission has 
developed rapidly and fundamentally changed human 
ways of working, learning, lifestyle and way of think-
ing, For college students, especially. Currently, the 
new media have become college students receive 
information, express their feelings, an important plat-
form to show themselves.

New media technologies from the form of expres-
sion can usually be divided into the chat category, dis-
play type and forums category. Chat category of new 
media technology is based on individual chat as the 
main form, emphasizing the interactive communica-
tion between individuals, such as SMS, QQ, e-mail, 
MSN and so on. Display category is the use of new 
media technology network platform, in some specific 
form of the carrier, through dynamic or static display, 
to achieve the purpose of dissemination and exchange, 
such as the blog, digital TV, Internet TV, portals and so 
on. Forum category of new media technology is based 
on students’ individual as the basic unit, with the help 
of the network setup process, and gradually extended 
from the individual to a different unit classes, schools, 
and gradually form a mass communication platform. 
Such as the school network, QQ group, alumni, paste 
it, and other campus BBS, a virtual community forum.

2 FEATURES NEW MEDIA TEChNOlOgIES

New media technologies rapidly gaining popularity 
with its unique advantages, changing the way col-
lege students learn the lifestyle and way of thinking 

radically. Varieties of new media technologies gener-
ally have the following characteristics:

Email, BBS, personal websites, etc. is a rela-
tively early emergence of new media, information 
exchange, so that students can demonstrate good self, 
self-expression. Then there is a blog also can more 
easily and quickly publish personalized information, 
with creativity, flexibility and constructive, college 
students can make use of new technology, the free-
dom to distribute personalized information through 
text, pictures, video and other forms to reflect the 
individual original ecology life, thought and so on. In 
addition, college students face to face can be directly 
accessible to the network, personal, emotional lan-
guage is more prone to proximity and identity, to 
narrow the distance between people. The features of 
the new media are relatively easy to meet the inter-
nal needs of college students to express themselves, 
by the group of college students of all ages and this 
knowledge blitz.

Media and traditional ideological and  political 
 education is different, most of the new media venue is 
not determined in the real environment, but in a virtual 
environment. This makes the new media  technologies 
operator who has occult, such as  college students in 
the network can use a nickname instead of a virtual ID, 
concealing the true identity. Uncertainty and  conceal 
the identity of the  performance of the main scenarios to 
ease the  college education of  psychological  readiness, 
enhance the educational effect. In this situation, the 
exchange between the two sides to  minimize the tra-
ditional face to face communication process a variety 
of possible confounding factors objective. Meanwhile, 
with the protective layer, college students can freely 
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express their speech through the new media blog, 
forum, logs, and other forms of participation opinions, 
freedom of communication which meets the college’s 
behavior considerably.

New media technology in the expression of the 
essence to achieve a spread equal interaction, mainly 
for the equality of information dissemination and 
views expressed. For example, regardless of status, 
anyone can easily apply for the adoption of new 
media technology’s own place in the virtual space, 
equal to express their views and opinions. Each per-
son is educated in an interview with the information, 
the information in the release time for the trainer, two 
perspectives on the timely exchange of interest, com-
munication, initiative and enhance two-way interac-
tion on the basis of equality of the. This duality of 
both the main qualities of knowledge, ability, and 
quality of the main psychological and raised higher 
requirements, but also for effective communication 
between educators and educational communication 
object provides psychological basis, to enhance the 
ideological and political education, equality laid a 
good foundation to improve educational efficiency. 
The features of the new media technology, the week-
days are generally acceptable for others to education 
of students, will no doubt get a great sense of respect 
and satisfaction, and thus further stimulate the enthu-
siasm of their participation.

Through new media technology to build up in the 
virtual world space can be stored for a long, easy for 
people to feel free to browse their record bit by bit, 
all-round understanding of their mature the whole 
process. In addition, the adoption of new media tech-
nology, information can be delivered instantly; the 
Earth has become a village narrow space shortens 
the distance, psychological distance between people 
closer. This unbounded makes us to keep abreast of 
the situation of college students receive information, 
thus greatly improving the ideological and political 
education targeted, effectiveness, timeliness, and 
coverage.

Compared with the traditional means of education, 
the application of new media technologies is to trans-
mit information with more timeliness, fast. Currently, 
more and more students mainly get the latest infor-
mation through the network, so that the advantages 
of traditional advertising media gradually lost; more 
and more people to chat through the network, com-
munication, make calls, letters, and other traditional 
contact unprecedented impact. The efficiency of 
information transmission, the new media technol-
ogy can mobilize university students to participate in 
the activities of the enthusiasm, initiative. Therefore, 
educators should make full use of the Internet and 
other new media technologies; expand the ideological 
and political education means and space, rich educa-
tional means.

3 NECESSITY OF NEW MEDIA 
TEChNOlOgY BACKgROUND 
IDEOlOgICAl AND pOlITICAl 
EDUCATION OF COllEgE STUDENTS

New media technology is a new networking tool, 
application mode, and dissemination of informa-
tion carrier network environment, since the end of 
the century, with its unique mode of transmission of 
rapid development. “Currently, the” new media have 
become college students receive information, express 
feelings, an important platform to show themselves, 
and with unprecedented breadth and depth of involve-
ment to the ideological and spiritual world, funda-
mentally changing the way college students learn, 
lifestyle and way of thinking, to the ideological 
and political education of college students brought 
increasingly profound impact.

In the new media age, information dissemination 
has barriers’, ‘space without barriers’, ‘information 
without barriers’ characteristics, information dissem-
ination, and use of more freedom, and difficult to 
monitor, some irresponsible, negative and backward 
ideological and cultural even anti-socialist rheto-
ric widespread use of new media technologies, the 
impact of our culture theme, to the ideological and 
political work has brought great impact and difficul-
ties. The so-called ideological and political education 
environment, the ideological and political education 
are facing the object that surrounds education and its 
impact on the objective reality. With the development 
of computer science and technology, new media, col-
lege students should get a great deal of popularity, 
becoming an indispensable tool for learning and life, 
the campus has become a new media culture and sur-
round college education have a significant impact on 
its environment. however, the new media information 
pervasive, campus new media culture may also bring 
some ideology has obvious tendency to disseminate 
bourgeois mainstream culture for the purpose of colo-
nial culture, as well as immoral, unhealthy thoughts, 
forming some of the ideological and political 
Education unfavorable educational environment.

There are a lot on the information superhigh-
way beneficial health information, but there are not 
objective, scientific, decadent wrong things. On the 
one hand, new media, especially English is the main 
language of the Internet, the US-led Western coun-
tries by means of language advantage, relying on its 
economic and technological advantages brazenly to 
other countries, especially developing countries, with 
a clear tendency to spread ideological content, giving 
young college students to instill the wrong political 
views and ideas; on the other hand, some domestic 
anti-socialist anti-evil people in countries using new 
media to disseminate reactionary information, con-
fuse abetting youth astray. Such as “Falun gong” 
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cult had a virus on the network wanton dissemina-
tion of ideas, and if some of the separatists oppose 
reunification of the motherland through new media to 
promote “Taiwan independence ideology,” “Tibetan 
separatist ideology”; addition, “may spread pornog-
raphy through the campus of new media, violence , 
murder and other information, bring some immoral, 
unhealthy trend, which stained the campus new media 
environment in which the ideological and politi-
cal education environment complicated. Every one 
of us are more or less suffering in our main affect 
the environment in which the activities of the spirit. 
“College students are in the formative period of life, 
worldview, values, and ideas extreme, full of curiosity 
about new things, it is easily affected by the environ-
ment, how to deal with the environment in the process 
of ideological and political education change, while 
avoiding disadvantages, become a serious problem.

For the purposes of educators can choose a lot of 
information in a targeted, persuasive, the latest infor-
mation, as educational materials. From the point of 
view of traditional ideological and political education, 
educators due to limitations of subjective and objec-
tive conditions, information and knowledge reserves 
less involved in the area of   small, narrow coverage, 
the impact of the effect of the ideological and political 
education. Today, the Internet as a representative of 
the new media makes the global sharing of informa-
tion resources possible. Ideological and political edu-
cation to college can be collected through a network 
of ideological and political education resources in 
different contexts from different regions, and with the 
network and convenient interactive features to achieve 
strong interaction and thus maximize the sharing of 
educational resources, so since the original narrow, 
enclosed space of ideological and political education 
colleges into a whole society, open educational space, 
making channels ideological and political education 
becomes unblocked and for ideological and political 
education to provide a very vivid and rich educational 
resources.

First, the amount of information inherent in the 
nature of new media and information technology 
oversized, so that the content of education to become 
full and rich, both selectivity and objectivity; Second, 
the new media technology to make educational con-
tent form three-dimensional, variable dynamic, tend 
Macross. This way, you can make collectivism, pat-
riotism, etc. These original abstract and difficult to 
grasp the ideological and political education, through 
the collection sound, color, light, painting and other 
new media technology as one of the deduction, so that 
the image becomes abstract, dull change was lively, 
attractive and practical effect of greatly enhancing 
the ideological and political education. Currently, 
the new media information fast alternation, with 
the new media, ideological and political education 

colleges can complete collection of ideological and 
political education in a short time, screening, select-
ing those times stronger, strong educational ideolog-
ical and political education, which greatly improve 
the ideological and political education of timeliness, 
reflect the ideological and political education work 
requirements.

4 IDEOlOgICAl AND pOlITICAl 
EDUCATION AND ThE REASONS FOR 
ThE pROBlEMS IN ThE NEW MEDIA 
TEChNOlOgY BACKgROUND

Although college students showed overall new 
media’s rational attitude, but active, broad interests, 
the pursuit of novelty and lack of self-control college 
students are also likely to be all sorts of temptations, 
so that the new media for a variety of ideological 
and emotional catharsis way difficult to manage. 
University educators in terms of ideology, both for 
understanding new media ideological dynamics pro-
vide an effective way, but also in the ideological and 
political work to bring an unprecedented problem.

For now, the ideological and political education 
major problem in the communication process relies 
on new media should be attributed to the presence 
of the main part of the new media, new media liter-
acy main difference, thus affecting the new media of 
communication effects. New media literacy is poor, 
mainly in the following aspects of performance, first 
of all, the main advantage of the new media applica-
tions of new media communication ability and qual-
ity difference.

Ideological and political Education and the rea-
sons for the problems in the new media technology 
background

Although college students showed overall new 
media’s rational attitude, but active, broad interests, 
the pursuit of novelty and lack of self-control college 
students are also likely to be all sorts of temptations, 
so that the new media for a variety of ideological 
and emotional catharsis way difficult to manage. 
University educators in terms of ideology, both for 
understanding new media ideological dynamics pro-
vide an effective way, but also in the ideological and 
political work to bring an unprecedented problem.

For now, the ideological and political education 
major problem in the communication process relies 
on new media should be attributed to the presence 
of the main part of the new media, new media liter-
acy main difference, thus affecting the new media of 
communication effects. New media literacy is poor, 
mainly in the following aspects of performance, first 
of all, the main advantage of the new media applica-
tions of new media communication ability and qual-
ity difference.
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Competency here mainly refers to the subject of 
new media communication networks and other new 
media technologies to use to communicate the basic 
qualifications and qualities. The most important thing 
is flexibility in the use of modern technology and 
new media feature the ability to communicate effec-
tively. Obviously, if the user’s ability is too poor, the 
quality of new media certainly affects the results of 
communication, generating communication barriers. 
Secondly, the main ideological training part of the 
new media communication is not high. Outstanding 
performance for not applying the Marxist stand, 
viewpoint and method to analyze and solve problems, 
and do not pay attention to the actual conditions, 
cannot grasp the core and key issues. Issues such as 
new media information for intricate scientific use 
Marxism cannot stand not to be discriminating sieve, 
losing the ability to identify useful information, not 
thinking of the students to meet the growing idea of   
finding valuable resources.

The main difference is the ability to participate in 
the core values   that have not mastered the new media. 
In the modern information society, new media have 
become an important channel and means for people 
to obtain information, but due to some students’ more 
one-sided understanding of the new media, the use 
of new media technology has mainly stayed in some 
of the surface of things, far from excavations new 
media value and fun. This affects their understand-
ing and acceptance of the new media to a certain 
extent, necessarily preclude an effective new media 
communication. 

5 CONClUSION

Firstly, a large number of references by reading, to 
define the concept of new media at home and abroad 
on the basis of research status of new media tech-
nology concept to define, classify, and then the new 
media technologies originality, occult, equality, long-
term, timeliness and other characteristics of presenta-
tion, in-depth analysis of the important reasons for 
the students of new media technologies are pleased 
to accept. The impact of new media technology in 
learning and life at the same college, for ideological 
and political education of college students also pro-
vided a rare opportunity. New media technologies 
are to expand the content and space ideological and 
political education, enriching the means and methods 
of ideological and political education, and enhance 
the relevance and effectiveness of the ideological and 
political education.

In order to ensure the effectiveness of ideological 
and political education from strengthening supervi-
sion, improve the system to start, regulate the content 
of education, processes, and to form from the source, 
to establish a relatively complete defense, control, 
and guide system, pay attention to the online infor-
mation collection and analysis, strengthening the net-
work monitoring to ensure network security; We shall 
be open to the characteristics of the culture, and guide 
students to establish a correct “view of the Internet,” 
insisted ethical construction of the network, to imple-
ment a virtue net. Ideological and political work, 
some do not because college students do not have the 
ability and level of human-induced, but due to the 
mechanism. As a large and a wide range of systems 
engineering, and only build coordination, balance, 
and efficient operation mechanism, ideological and 
political work in order to have planned and arranged, 
organized, focused unfolded to obtain tangible ini-
tiative. To do this, try the following: the establish-
ment of the various departments of the propaganda 
Department, Student Affairs, Network Information 
Center and other joint working mechanism; establish 
the effect of new media ideological and political edu-
cation evaluation mechanisms. Strengthen ideological 
and political education team building, ideological and 
political education is an important measure in the new 
media conditions. For example: the establishment of 
a hierarchical network of ideological and political 
education work force; through training to enhance the 
overall quality of the team; guide the ideological and 
political education of workers in continuous learning 
and innovation.
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ABSTRACT: The construction of a high level application-oriented university has become the goal of China’s 
local undergraduate colleges and universities. This requires building an excellent team of application- oriented 
teachers. This paper starts with the analysis of the young teacher training model based on competency, which 
includes five components: the concept of training, competency assessment, training goals, training resources 
and training processes. Next, it will identify the problems in each of these components, and finally state some 
suitable solutions.

1 INTRODUCTION

A revolution has been undertaken nowadays. Higher 
education in China has taken a great-leap-forward 
development in the last decade, and has formed three 
types of schools. These are research-oriented univer-
sity, application-oriented university and teaching- 
oriented university. “The Resolution to Accelerate the 
Modern Vocational Education Development” issued 
by China’s education ministry in 2014 will drive a 
large number of undergraduate colleges and univer-
sities transitioning to application –oriented teaching.

The comprehensive quality of teachers is the key 
factor influencing the quality of higher education, 
and young teachers in colleges and universities are 
the main group of teaching staff. Competency is the 
main component in the professional quality of teach-
ers and the solid base of the teachers’ professional 
development. The young teacher is highly educated, 
trained, active, energetic and receptive. Nevertheless, 
they all may suffer from difficulties in the initial stage 
of their professional careers, such as lack of experi-
ence, and the situation being unclear. They will then 
be eager for direction and help. China’s Ministry of 
Education issued two documents in 2007, which are 
“Opinions on further improving the undergraduate 
teaching quality and teaching reform project” and 
“Several opinions on further improving the under-
graduate teaching quality and teaching reform pro-
ject”. These documents highlighted the importance 
of cultivating young teachers. Thus, a young teacher 
training model based on competence will directly 
determine the core competitiveness of colleges and 
universities. However, most of them are all facing the 
following dilemma: how to design and perform an 

effective personnel training model to enhance young 
teacher’s occupation competence.

2 CORE CONCEpT AND DEFINITION

2.1 Teacher competency

Generally speaking, competency refers to a primary 
characteristic of an individual to produce a supe-
rior performance on the job. In 1973, the famous 
psychologist David C. McClelland published an 
article “Measurement of Competency Instead of 
Intelligence”, which defined the term of competency 
as talent, knowledge, skills, capabilities, traits and 
motivation to do one’s jobs well. The Iceberg Model 
of competency built by McClelland, has two different 
types: (a) explicit competency, which includes knowl-
edge and skills, and (b) implicit competency, which 
includes self-conception, personality traits, motiva-
tion and need. Guasch et al. (2010) supports the view 
that competency means a system of complex actions, 
including knowledge, abilities and attitudes that are 
required for the successful completion of tasks.

Therefore, teachers’ competency refers to the 
specialties and characteristics of excellent teachers 
who have a successful teaching career, and help to 
improve the studying efficiency and motivation of 
their  students. This distinguishes them from  ordinary 
teachers. Liu (2008) contends that competency of 
teachers in colleges and universities, mainly con-
tains four aspects: (a) concept competency, which 
refers to the capacity to understand and expound 
the  professional theory, (b) technology competency, 
which means skills and expertise in professional 
teaching, (c) integration competency, which refers to 
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the capacity to combine theory and technology with 
practice, and (d) professional attitude or values.

2.2 Training model of young teachers

The training model of young teacher refers to the 
overall process of training teachers in relatively sta-
ble teaching contents, teaching methods, and evalu-
ation systems. This is done in line with a particular 
training target and talented person specification, 
which guided by certain modern educational theory 
and ideology (Li, 2014). Liu (2011) has identified 
five models of young teachers’ training in universi-
ties or colleges, which are (a) pre-service training, 
(b) tutorial systems, (c) school-based training, (d) 
in-service training and (e) continuing education. 
Wang (2009) puts forward the pluralism of the 
teaching models, such as the international training 
model, the integration training model of industry, 
education, research, and the teacher morality train-
ing model.

2.3 Application-oriented university

Application-oriented university focuses on  cultivating 
application-oriented undergraduates. This type of uni-
versity is something between a research  university and 
a technical university. It is aimed  primarily at  fostering 
local economic  development and trains applied talents 
for this purpose. (Shanghai Liu 2013). The applica-
tion-oriented university has four  distinctive features: 
(a) focusing on training application- oriented talents, 
(b) focusing on  undergraduate education, (c) focus-
ing on the quality of teaching, and (d) focusing on 
serving local economic and social development (pan 
2010). However, whether or not application-oriented 
universities can be considered as an independent 
way of running schools is controversial (Hu 2013). 
Regardless, there are special requirements for young 
teachers in applied universities, such as applied 
teaching, applied research and applied talent training.

3 TEACHER TRAINING MODEL BASED ON 
COMpETENCY

In our view a teacher training model based on com-
petency is, in essence, a transformative tool that can 
make an incompetent or an ordinary teacher into a 
better one. Furthermore, different teacher training 
models have different conversion efficiency. A teacher 
training model based on competency includes 5 ele-
ments: training concept, competency assessment, 
training goal, training resources and training process, 
as shown in Figure 1. The teacher training concept 
affects other components. A competency assessment, 
training goal, training resources and training process 

should be considered in order when designing a good 
teacher training model.

3.1 Training concept

The teacher training concept refers to the knowledge 
of the supervisor or organizer of teacher training 
about the teachers’ idiosyncrasies, training objec-
tives, training missions, needs, intrinsic and extrin-
sic motivation. Also, the knowledge should cover 
training principles, which includes quality, teaching 
and learning, teachers and students, etc. The teacher 
training concept is exactly about what kind of per-
son a teacher should become, and how to become. At 
present, China’s mainstream training concept high-
lights two points: moral education and competency. 
Moral education comes first, which refers to the 
requirement of moral cultivation, while competency 
is key, which is a basic requirement for working as 
a teacher.

3.2 Competency assessment

Teacher competency is affiliated with the individual 
characteristics of teachers, including the specialized 
knowledge, skills and qualities of successful teach-
ing. Therefore, competency assessment requires a 
series of activities to determine whether or not he is 
suited to teaching and has the capacity for education 
and teaching work.

3.3 Training goal

Different colleges and universities should have 
diverse goals. The teacher training goal is the basis 
of the teacher training model. So, establishing the 
accurate goal is a prerequisite for teacher training. 
Guasch et al (2010) highlights the need to observe 
in an integrative manner the diverse teacher roles or 
functions, whilst designing training proposals for the 
development of competencies.

Figure 1. Teacher training model based on competency
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3.4 Training resources

At present, there is an urgent problem in how to obtain 
higher-quality training resources which seriously 
affect training effects. Training sources contain train-
ers, training venues, training facilities, online training 
and training materials, etc. Training resources should 
be extensively studied and developed in and out of 
colleges and universities.

3.5 Training process

The training process refers to each activity necessary 
to achieve the goal of teacher training, and to allo-
cate resources efficiently. The key activities include 
the planning, organizing, directing, and controlling of 
teacher training. Experiments and practical teaching 
are a necessary part in the process of teacher training.

4 CURRENT pROBLEMS IN 
AppLICATION-ORIENTED UNIVERSITIES

4.1 Teacher training concepts are outdated

Obviously, teacher training concepts for colleges and 
universities lag far behind the current situation. There 
are three common misunderstandings in our mind. 
(a) Because young teachers qualify for the teaching 
by self-study and exploring the truth without outside 
approval, teacher training is an irrelevance to some 
extent. (b) Because of some difficulties for teacher 
training, such as lacking of funds, absence of good 
trainers and other training equipment, some colleges 
and universities try to avoid the systematic teacher 
training. (c) Because the traditional standard for a 
qualified teacher is to pass all relevant exams. The 
goal of teacher training is simply the examinations 
nowadays. Therefore, teacher training concepts for 
application-oriented universities are short-sighted, 
neglect humanities, and are insufficient sectors for 
practice. They also lack systematic design and organ-
ization. Furthermore, the evaluators have paid little 
attention to the young teacher’s professional develop-
ment, social responsibility and improvement of the 
teaching process.

4.2 Teacher competency assessment is not 
professional

Teacher competency assessment should be based on 
reality, and should grasp the requirements of practice 
in order to continue into a career. Currently, there are 
no clear dividing lines among different positions or 
development paths, so competency appraisals adopt 
a similar pattern. Moreover, there are other obvi-
ous problems with teacher competency assessment, 
such as the lack of standardized testing, out-of-date 

methods of assessment, and not enough importance 
placed on assessment. For these reasons current 
teacher competency assessment is unreliable and 
ineffective.

4.3 Teacher training goals are unclear

Application-oriented universities are now struggling 
to develop and construct application-oriented sub-
jects, a practice teaching system and resources and 
facilities. But, it is absolutely inappropriate that 
application-oriented universities and the other types 
of universities have nearly identical training goals.

Current training goals of application-oriented 
universities are unclear, which is illustrated by these 
three facts: (a) no clear-cut distinction in professional 
direction and the nature of the work, (b) overly focus-
ing on scientific research, and (c) giving too little care 
to moral education and scientific methods.

4.4 Teacher training resources are inadequate

The main issues affecting teacher training are lack 
of funds for teacher education, lack of spare time for 
teachers, inadequate training materials and guide-
lines, and poor training facilities.

4.5 Teacher training process is irrational

In the process of teacher training, traditional teaching 
styles, which couldn’t satisfy the needs of training 
talents, are still being adopted by many organiza-
tions. For example, some applied universities equate 
specialized knowledge with teaching skills, and treat 
research as the standard for teaching and learning, 
instead of the acquisition of educational theory, con-
cept and idea. Some teacher training focuses on form 
and neglect the content and real effect.

5 COUNTERMEASURES

As mentioned above, the teacher training model 
based on competency consists of five parts, and there 
are problems with each part of application-oriented 
universities. Solving these problems is complicated 
and full of challenge. Following are the countermeas-
ures displayed by key words for each component.

5.1 Innovation

The innovation of the teacher training concept has 
the function of guiding and leading teacher training 
in application-oriented universities. Applied under-
graduate education is developed in China because it 
is difficult for university graduates to obtain employ-
ment. One reason for this is a shortage of properly 
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trained applied graduates. A key issue is how to opti-
mize the faculty team for developing applied talents. 
Therefore, the innovation of the teacher training con-
cept is necessary for promoting the quality of teacher 
training.

5.2 Effectiveness

There are no reliable competency-assessment- 
methods for teachers from application-oriented 
 universities. Because teacher competency consists of 
several aspects, such as knowledge, skills, attitudes, 
and values, no single assessment method can be used 
to review the full range of an individual’s character-
istics. If it is not clear how to assess teacher compe-
tency, it is impossible to develop and implement an 
effective education plan, or to improve young teach-
ers’ motivation. Wang (2014) set up an index system 
for teacher competency in applied universities which 
contains five dimensions: self-development, openness 
and innovation, motivation and values, communica-
tion and coordination, and social orientation. Because 
outstanding young teachers are diverse in personal 
behavior, teacher competency assessment has to take 
these idiosyncrasies of young teachers into account. 
This is an effective assessment tool.

5.3 System

Teacher training goals should be developed into 
a coherent system based on clear structure and the 
ability to be reused. More importantly, the plan-
ning system should combine the career plans of the 
teachers themselves with the development of appli-
cation-oriented universities. The applied university 
needs a large number of staff consisting of double 
qualified teachers who are not only masters of the-
oretical knowledge, but also guiders in practical 
skills. Therefore, good teacher training goals include 
theoretical knowledge, specialized practical skills, 
emotional element, teaching capability, and applied 
research ability.

5.4 Trans-boundary

When it comes to teacher training resources, appli-
cation-oriented universities should do their best to 
achieve a balance between the allocation of what 
already has and outside resources, even looking 
for foreign resources. There is no doubt a kind of 
trans-boundary activities should involve governments, 
firms, universities and research institutes from both 
China and abroad, sharing their knowledge. Each 
application-oriented university should also take advan-
tage of the strategic value of information technology in 
teacher training.

5.5 Experience

It is very important to enhance teachers’ practical 
experience in order to fully inspire the initiative of 
young teachers. Young teachers at application-ori-
ented universities should obtain practical experience 
and the ability to combine teaching with problem 
solving skills. Thus, they can train higher technology 
applied talents for working on the first line of pro-
duction, construction, management and service. To 
improve teacher training level, application-oriented 
universities should support young teachers to col-
laborate with government offices, enterprises, and 
other organizations, and encourage them to attend 
advanced studies and academic conferences at home 
and abroad. The aim of this is to exchange experi-
ences with other teachers in relevant colleges and 
universities. Chongqing University of Science and 
Technology in China has implemented “three types of 
experiences” as a training model for young teachers, 
which require that young teachers have tree experi-
ences consisting of production practices, refresher 
courses and student affairs.
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ABSTRACT: Case teaching is a teaching method which, under the guidance of teachers, according to the 
requirements of the syllabus, uses cases to organize cadets to learn, research, and train their ability. The method 
can stimulate cadets’ study activities, make them understand the obtained knowledge deeply, and cultivate their 
ability to analyze and solve problems and make theory more close to practice. The essay discusses the current 
situation and problems in practical application of case teaching and puts forward corresponding countermea-
sures.
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1 ThE COnnOTATiOn Of ThE CASE mEThOD 

The case method, according to the requirements of 
teaching aims, takes cases as basic material, and puts 
the cadets into specific situations, and then identifies 
problems, analyzes problems and solves problems, to 
improve the theoretical level and practical ability of 
cadets. firstly, the case method takes cadets as subject 
and changes passive study into active participation. 
in this way, Cadets can actively master knowledge, 
ability, emotion, attitude, and sense of worth in virtue 
of selected cases. Secondly, case method combines 
theory to practice, and focuses on the creative spirit 
and skills training of future job for cadets. Thirdly, 
its teaching purpose is to make cadets know how to 
think, explore, develop, consistently consummates 
their knowledge system, enrich student experience, 
cultivate a scientific attitude to seek truth from facts 
and really reaches the aims to strengthen knowledge, 
cultivate ability and comprehensively improve the 
quality, so that teaching quality makes progress.

2 ThE CuRREnT SiTuATiOn AnD pROBLEm 
AnALYSiS Of CASE TEAChinG in 
pRACTiCAL AppLiCATiOn

2.1 The current situation

At present, case teaching has been applied greatly, 
and exerts positive effect to mobilize the student 
enthusiasm of the cadets, develop ability, and pro-
mote the teaching benefits teachers as well as cadets. 
firstly, the lessons of case teaching are insufficient. 
Although teachers in general realize the importance 

of case teaching, they often hesitate when designing 
a semester teaching plan. Generally, the case discus-
sion needs to be arranged from 1 to 2 times in each 
course, several teachers do not arrange that. Secondly, 
the exertion of case teaching is very random. in case 
teaching, teachers need not teach hardly on the plat-
form and take case teaching as easy teaching, so that 
they think they can deal with teaching easily, and 
made a perfunctory effort. Thirdly, case teaching does 
not reach its teaching effect. According to the writ-
ers’ investigation, in the case teaching of Automobile 
Technology use course, only 20% cadets are satisfied 
to case teaching effect and 80% not.

2.2 Existing Problems

2.2.1 The deficiency of proper cases.
The typical case is true typical events containing dif-
ficult problems or situation. The aim of case teaching 
is to make cadets learn how to think and explore, and 
really reaches the aims to strengthen knowledge, cul-
tivate ability and comprehensively improve quality, 
so that teaching quality makes progress. in concrete 
teaching, some teachers want to do case teaching, 
but the trouble is that there is no case. On the other 
hand, the writing of case is not standard, and is lack 
of pertinence, which influences the correct analysis 
and judgment of cadets. Therefore, the lack of teach-
ing case resources with high quality has become the 
bottleneck of case teaching.

2.2.2 Insufficient preparation before class.
A lot of work about case teaching need be fulfilled 
before class. if the preparation is insufficient, the 
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exertion of case teaching will be unbending. Such 
insufficiency embodies two aspects. firstly, the 
teaching design and teaching plan preparation are 
inadequate, including the careful selection of cases, 
appropriate dispensing timeliness of case material, 
confirmation of discussion outline, concrete organi-
zation design of discussion and the arrangement of 
discussion place, etc. Secondly, cadets have no ade-
quate preparation. for example, they have not care-
fully read the given cases or they are lazy to think 
and communicate with classmates after reading. They 
just wait the ready-make resolution form the lesson 
or teachers. 

2.2.3 Insufficiency of effective encouragement. 
Case teaching needs active participation and interac-
tion of teachers and cadets. The positivity from teach-
ers naturally influences case teaching. But due to the 
defects in the appraisal system of teaching perfor-
mance, the academy has not taken to the correspond-
ing content of case teaching into the appraisal system 
of teaching performance. Especially, the work of case 
composition not only has not been included in evalua-
tion, but also has no any financial aid, so that teachers, 
in general, have no motive power to compose cases 
with high quality. On the other hand, in case teaching, 
seldom do teachers appropriately praise and encour-
age cadets for their active performance to stimulate 
their interest and enthusiasm. in particular, the per-
formance in case discussion of cadets has not been 
connected with corresponding score and evaluation, 
as result in deficiency of encouragement.

3 ThE COunTERmEASuRES TO impROvE 
CASE TEAChinG

3.1 Scientifically select and write cases

Good case material can play a multiplier effect to case 
teaching. in practice, what cost much time and make 
teachers feel hard is the writing and collection of the 
teaching case with higher applied value.

3.1.1 Choose cases from available material.
When selecting cases, teachers should pay attention to 
the following problems. The first is necessary power-
ful pertinence. That is, the selection of cases must be 
combined with cadets’ specialty and be operated with 
pertinence in accordance with the teaching purpose 
to ensure cadets obtain the corresponding knowledge 
form the cases. The second is the authenticity of the 
cases. What cases display and reflect on is a real event 
and is not fictional and divorced from reality, and one 
or more difficult problems get involved in it. The third 
is typicality. The given event can make cadets think 

deeply, and, when the cadets meet the same or simi-
lar events, the case has the reference significance and 
value. The fourth is timeliness. The selected cases 
must embody times characteristics and adapt to the 
problems and requirements the grassroots units meet 
at present. The fifth is the integrality. Each case must 
have a complete plot from the beginning to the end, 
because fragmented and broken story cannot give 
cadets overall sense.

3.1.2 Write case by teachers themselves.
in order to improve teaching effect, teachers must go 
to the grassroots units to conduct research or func-
tion in an acting capacity, so that they can transfer 
the problems and living examples existing in troops 
training, or investigate and collect corresponding 
material through troops, and especially collect and 
reorganize those cases reflecting on the fundamental, 
exploration and prospectiveness of the specialty, an 
then, after analyzing, draw forth problems and com-
pile cases to solve the problems that teachers have 
no smooth channel to get cases, the supply of cases 
material is insufficient and lack of quality. however, 
the construction of case teaching resource library 
is complicated system engineering and a long-term 
hard work, which need the participation of plenty of 
teachers coming from the first line of teaching and the 
common effort from the majority of teachers.

3.2 Careful preparation before class

3.2.1 Teachers’ preparation.
Teachers, before class in each semester, should con-
stitute semester case teaching overall plan, consid-
ering the teaching purpose and content, confirm the 
quantity of concrete teaching cases, and, according 
to teaching process, confirm the time for each case. 
At the same time, teachers should carefully prepare 
and study cases, connecting teaching content, and 
concentrate on the pertinence, authenticity, typical-
ity, timeliness, and integrity of cases to move cadets’ 
study initiative and discussion enthusiasm. Two 
weeks or more before case teaching class, teachers 
should provide case teaching material and discus-
sion outline to ensure that cadets have enough time 
reading cases, looking up corresponding material and 
thinking and communicating. After understanding 
cadets’ situation, teachers provide necessary support 
and help cadets solving the difficulty and problems 
met in preparation period. if the case itself have some 
problems, teachers must replenish, revise and per-
fect it in time to make sure that case discussion can 
be fulfilled on schedule. The concrete procedure of 
case discussion must be designed according to the 
implement requirement, number of cadets, available 
teaching conditions and the difficulty of the cases, 
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considering any problem that may come along, corre-
sponding countermeasures must be prepared.

3.2.2 Cadets’ preparation.
Case teaching puts forward higher requirement to 
cadets, which need cadets to support and coordinate. 
As for cadets, firstly, they must have necessary the-
oretic knowledge for the discussion. Secondly, they 
should be familiar with the materials according to 
teachers’ requirements, and think and communicate 
around the difficult problems in the discussion out-
line, freely explore, audaciously query, carefully look 
up material, actively investigate, and positively think 
and obtain knowledge to experience the pleasure of 
study.

3.3 Construction of effective incentive mechanism

3.3.1 As for teachers.
The first is to increase input. The teachers, devoted 
to the research of case teaching and case composi-
tion, must obtain financial support. The second is to 
perfect performance appraisal system. The third is to 
encourage teachers to participate training and created 

conditions so that they have the opportunity to inves-
tigate in grassroots units or function in an acting 
capacity to enrich the practical experience and case 
teaching content.

3.3.2 As for cadets. 
The first is to erect role models and establish typical 
case. Teachers must openly affirm and [raise those 
have excellent performance in case teaching. The 
second is to launch a competition. Whether it is the 
preparation before class or a case discussion, teachers 
can take team as a unit to compete. The third is to 
combine the performance of each cadet in case teach-
ing with their examination score. The fourth is to give 
suitable praise and award, under the correct circum-
stances, to the outstanding individual and company.

in a word, the advantages of the case teaching 
method are obvious. it extends the teacher’ view, 
enriches the teaching content, burst into the vitality 
and creativity of classroom teaching, and has played 
a positive role in cultivating talents. But at present 
the application and development of the case teaching 
method are not maturing, and many problems in the 
actual teaching are worthy pondering and discuss.
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ABSTRACT: Teaching methods and means are the important factors to realize the classroom teaching pur-
pose and promote teaching quality in Academies. To reform teaching methods and means on the teaching 
researches in academies is an eternal subject. Combined with the reform of teaching methods and means in the 
academies, the writer thinks that it is necessary to discuss some practicalities, clear some vague cognitions, as 
soon as possible, out of the three mistakes, and realize the new spanning of teaching methods and means.
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1 CLASSROOm quESTiOninG iS nOT 
EquAL TO ThE hEuRiSTiC TEAChinG 
mEThOD

Asking questions at classroom is one of common 
teaching methods that teachers in academies adopt 
question - and - answer method of teaching in the 
classroom teaching process according to teaching 
aims and study situation, which is an important form 
of bilateral activities between teachers and students in 
teaching. The functions of classroom asking include 
the promotion of the new knowledge study, benefit 
of review and reinforcement, cultivation of psycho-
logical quality and the improvement of the ability of 
expression. however, the heuristic teaching method 
takes cadets as the subject, and stimulates cadets to 
think with the illumination from teachers. That is, 
the educated, illuminated by teachers, actively obtain 
knowledge, develop intelligence, and cultivate and 
form perfect personality. The core of the heuristic 
teaching method is to guide cadets to think, and make 
them infer other things from one fact. Therefore, there 
are relations and evident discrimination between the 
two models. Firstly, questioning with high quality 
can guide cadets to think. in this way, it has the heu-
ristic function. Secondly, the questions, which can be 
answered just by memory and repeat, almost have no 
heuristic function, so that they do not belong to the 
heuristic teaching method. Thirdly, some questions 
with low effectiveness, even no effect, not only have 
no any help to developing cadets’ thought and abil-
ity, but also consume plenty of time and reduce the 
efficiency of classroom teaching. Fourthly, although 
some teachers take questioning as the breakthrough 
point of teaching, the whole teaching process has 
been introduced one by one according to the question 

pre-designed. Such questioning become a personal 
show, which cannot mobilize the enthusiasm of stu-
dents thinking and is harmful to cultivate cadets’ 
innovation ability and favorable personality and qual-
ity. So that, questioning is the one method of heuristic 
teaching method rather than the heuristic teaching 
method itself. Focusing on heuristic teaching method, 
the writer has three advices. The first of all, the heu-
ristic teaching method is not only a teaching method 
but also a guidance of ideology or a teaching idea. 
its basic essence is to entirely stimulate cadets’ inner 
motivation of study and activity to promote them to 
actively think and obtain knowledge. in the second, 
the forms of the heuristic teaching method are differ-
ent. in teaching practice, we should have a strong idea 
of the heuristic teaching method, and pay attention 
to mix them with concrete teaching activities at any 
time. in the third, “illumination” and “development” 
in teaching is the dialectical relation and has the 
reciprocal causal relationship. “illumination” is the 
prerequisite of “development”, and “development” is 
the development and result of “illumination”. in order 
to make cadets develop with illumination, teachers 
should have good methods of illumination. no good 
illumination, no great development. undoubtedly, it 
is a very good heuristic teaching method that knowl-
edge teaching combines with a learning method 
comprehensively.

2 ABunDAnT TEAChinG mEAnS iS nOT 
EquAL TO ThE GOOD TEAChinG EFFECT

Teaching means are all kinds of material carriers, 
which directly get involved in teaching and transfer, 
deal with teaching information in certain forms and 
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methods. it is the indispensable important part of 
teaching activity. The modern education technology 
is widely applied in the college classroom teaching, 
and it has changed the traditional way of teaching and 
learning and improved teaching quality. But at pres-
ent in the process of widely application of modern 
educational technology means, some phenomena of 
the excessive application have aroused our attention. 
Otherwise, it will get the opposite of what we want 
and will reduce the teaching effect.

2.1 No audio-visual means, no lesson

Several teachers think that audio-visual means is 
indispensable at present, and they must use teaching 
media in each class, which seems to they cannot teach 
without the help of teaching media. Teaching situa-
tions are so different that not all the teaching content 
are necessary for multimedia aided teaching. To jump 
on the bandwagon would run counter to the desire. 
under the condition of modern educational technol-
ogy, teachers should endeavor to the combination of 
teaching content and form, and even the combination 
of human beings and computer, and focus on improv-
ing their own teaching ability combining to multime-
dia means.

2.2 Multimedia abuse

When teaching, teachers not only teach   knowl-
edge, but also communicate with cadets in heart. 
The   rigorous teaching attitude, responsibility con-
sciousnesses will potentially impact cadets, and even 
affect their whole life. in the traditional teaching 
process, teachers can spread knowledge information, 
thought  information and personal information, and 
exchange emotion with cadets through body move-
ment, language and eyes, etc. Teaching with multi-
media in the whole process, however, become to see 
films and teachers become announcers. instillation 
from teachers turns into from computers, which is 
very unfavorable to students’ active learning and 
positive thinking, Only when the traditional teaching 
means combine with teachers’ personal characteris-
tics and modern teaching means, can modern teach-
ing means exert their effect in classroom.

2.3 Fancy multi-media courseware manufacture

The computer multi-media technology show its 
strong ability to content expression, at the same 
time, it also exposes problems that format is more 
important than content, which is a reversal of the 
order of host and guest. At present, in courseware 
manufacture, several teachers seek pattern face-lift-
ing, and make the courseware fancy and bewilder-
ing. The pictures, animation, video and background 

attract too much the attention of the cadets, so that 
some important concepts and theoretical principle 
are ignored and the results run counter to the teach-
ing desire. 

Therefore, the use of modern educational tech-
nology means must be timely, appropriate, proper 
and refined, which does not mean that more teach-
ing means more effectual. if the modern educational 
technology means are used improperly or the exces-
sively, the negative influence will be brought to the 
teaching, so that the expected teaching effect cannot 
be achieved easily. According to the characteristics of 
cadets and the course and the needs teaching content, 
teachers should reasonably dispatch and appropri-
ately apply to the need teaching means to exert the 
best teaching efficiency, and avoid taking teaching 
means as teacher-student props.

3 TRADiTiOnAL TEAChinG mEThODS ARE 
nOT EquAL TO BEinG OBSOLETE

in recent years, there is a phenomenon should arouse 
the attention of people. That is how to treat the tra-
ditional teaching method of “problem” in the explo-
ration of teaching method reform. The current is 
all traditional teaching methods will be abandoned. 
Such phenomena, the one-sided and with tainted 
glasses look to traditional teaching methods, must be 
attached importance to. The writer thinks that such 
phenomena is unfair to traditional teaching methods, 
and p advocate traditional teaching methods must be 
treated dialectically, because the traditional teaching 
method is not equal to obsolete.

Firstly, the advanced teaching method depends not 
upon its tense. Every evolution is a kind of innova-
tion on the basis of inheritance of history and civi-
lization. in fact, our traditional teaching method is 
also in style. Tracing to Confucius, do not his dis-
cussion teaching method and the latter method in 
official school, college, home school with a private 
tutor, such as, communication, travel, reading and 
chant, etc. we now advocate? now, some class with 
improper methods, especially the fashionable mis-
take which weighs form light effect, is created and 
invented because we ourselves lack enough study. it 
is said that predict the future by reviewing the past. 
if we just devide quality depending upon its tense, 
our views must be prejudiced. Each coin has two 
sides. There is the essence of the traditional teaching 
method. And the modern teaching methods do not 
reach the acme of perfection.

Secondly, that the teaching method is modern or 
not depends mainly on its connotation. Education is 
the fundamental guarantee for the continuation of 
human society. The teaching method should keep 
pace with the times and the needs of the development, 
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and change in time from local conditions. Especially, 
teachers should enrich the connotation and perfor-
mance of teaching methods. Such enrichment is the 
result of consistent development of thought, thinking 
and philosophy. So that, in order to grasp teaching 
methods, teachers must distinguish them from conno-
tation instead of purely evaluate them from the angle 
of form.

Thirdly, the advances of the teaching methods are 
mainly embodied in its advanced ideas. if the tradi-
tional teaching methods are not clear, teachers will 
impossibly know what the modern teaching method 
is. The advances of the teaching methods are firstly 
embodied in its advanced ideas rather than its form 
and even tense. As long as we erect advanced thought 

and idea, we can find colorful form and various 
forms.

4 COnCLuSiOn

in brief, the reform of teaching method should 
not abandon past advantages. it is a process which 
develops in succession and perfects in development. 
no outdated method, only the thought out of date. 
There are a lot of modern ideas in traditional meth-
ods and not all the traditional teaching methods are 
antiquated. We must get a correct attitude that we 
should not negate the past entirely when the modern 
is mentioned. 
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ABSTRACT: Question-guided teaching is an opening teaching model, including constructing the scene, 
 asking questions, exploring, concluding and putting forward new questions, according teaching contents. 
The teaching objects in job-oriented education in general have a certain theoretic and practical basis. They have 
clear study requirements and know what needs to be resolved and what they hope to learn to solve. Therefore, 
they are a good practical basis of Question-guided teaching in job-oriented education.
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1 ThE TEAChinG PuRPOSE Of ThE 
QuESTiOn-GuiDED TEAChinG MODEL

Question-guided teaching model can change cadets 
from passive study to active study and entirely explore 
their personality and creativity. With Emotion, it can 
stimulate cadets’ interest and guide their thought, 
communicate sentiment and guide their study, and 
attach importance to EQ and guide their understand-
ing. firstly, the model can make cadets be good at 
observation, and understand the whole process to 
develop cadets’ thinking ability to migration, exten-
sion and linkage. Therefore, cadets can understand 
clearly the growth points of knowledge and the cor-
responding posts on the whole work net, and extract, 
purify, digest and absorb what they had learned. 
Secondly, it makes cadets imagine, and understand 
methods to develop a cadets’ divergent thinking abil-
ity to multi-angle and multi-level. Thirdly, the model 
can be given extended application and make cadets 
understand the generality to develop their dialectical 
thinking ability. fourthly, it is good at seeking com-
mon ground while reserving differences and makes 
cadets understand characteristics to develop their 
ability of creative thinking. fifthly, it can judge error 
easily and make cadets understand the essence to 
develop the ability of critical thinking.

2 ThE TEAChinG PRinCiPLES 
Of ThE QuESTiOn-GuiDED MODEL

2.1 Simplicity

Simplicity is the thinking resource to create the best 
ways of thinking. it can create not only the best ways 
of thinking, but also the beauty in practice and study. 
The model, to realize the classroom teaching effect 

with high effectiveness and quality, strives to simple 
and reasonable approach, concise and accurate lan-
guage expression, a simple and lively way of thinking 
and simplified and refined summary and induction to 
improve the effectiveness and the speed to remember 
and master knowledge.

2.2 Practicality

Practice consciousness is the thought of the function 
and application of post-practice, which means the 
cognition of practice effect and the application extent. 
Teachers should pay attention to the cultivation of 
cadets’ consciousness to apply the practice, including 
that cadets can observe with practice eye in practi-
cal work, explain the problems in job with practical 
knowledge and analyze and resolve problems with 
practical ways.

2.3 Individualization

Each person has specific personality. Only those, 
demonstrating the unique individuality, may become 
the real subject, the excellent talents in the job. To 
develop personality not only develops their physical 
strength but also their psychological energy. Teachers 
should develop their intelligence to improve iQ and 
cultivate their non-intelligence factors to improve EQ. 
Only the persons with harmonious physical and psy-
chology and the integration of non-intelligence into 
intelligence can be harmonious persons, with whole 
function and all-round development.

2.4 Integration

in classroom teaching, teachers should pay atten-
tion to the Whole optimization and balance devel-
opment. They must concentrate on teaching with 
layers, teaching in accordance with cadets’ aptitude, 
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and the concordance between credit management and 
classroom teaching reform. furthermore, teachers 
should attach importance to psychological education 
to develop cadets’ individuality and the concordance 
between EQ promotion and the opening practical 
classroom teaching.

3 ThE APPLiCATiOn TO ThE QuESTiOn-
ORiEnTED MODEL

The question-oriented teaching must adhere to cer-
tain steps, and the program must accord with cogni-
tive law. To be specific, the process must be controlled 
in accordance with the sequence: acquisition of per-
ceptual knowledge, questioning and explanation, and 
acquisition of rational thought.

3.1 To guide cadets to ask questions 

With teachers’ encourage, help and education, cadets 
have courage to ask classmates and teachers about the 
difficulty of knowledge and the exercises they cannot 
solve individually, rather than allow them to continue 
or just copy their homework.

3.2 To guide cadets to simply simulate questioning

With the teachers’ guidance, cadets learn preliminar-
ily query according to teachers’ methods to ask ques-
tions. for example, when teachers teach the course 
of Tactic Logistics, they can ask cadets to simulate 
the questioning methods they often use, such as, the 
relations between logistics and tactic, the position of 
logistics. At the stage, the questions given by cadets 
may be direct.

3.3 To guide cadets to ask questions 
after initial thinking

On the basis of simulation questioning, cadets can 
think with consciousness and put forward some ques-
tions with stimulation. for example, after reading and 
thinking, they may further ask,“is the consumption of 
logistical materials increase or decrease under infor-
mation condition?”, and “is the link of tactical logis-
tics and strategic logistics tighter or looser?” On the 
stage, the questions from cadets have certain maturity.

3.4 To guide cadets to study with their questions 
and ask questions after study 

After cadets asked the questions mentioned in the 
last paragraph, teachers need not answer immediately 
rather than return the questions to cadets, and guide 
the cadets to have a discussion focusing on the thread, 

logistic support ability. After cadets master the charac-
teristics of logistics and understand entirely its concrete 
representations, some questions which come from the 
teaching book and high above the book will be asked. 
On the stage, questions from cadets have to be depth to 
some extent and difficult and embody the level to some 
degree, and even make teachers feel difficult.

3.5 To guide cadets to ask questions after 
mastery and deep thinking 

When cadets ask the mentioned questions, teachers 
must get involved in time, and act cadet temporar-
ily and guide cadets deepen the questions and attract 
them ask questions at a higher level. for example, are 
quantized logistics and quantization in logistics the 
future direction of logistic development under infor-
mation condition? At this stage, questions asked by 
cadets often can hit the crux, which have the charac-
teristics of discovering the rules, original and finding, 
and then they can “solve problems”, and even can be 
a good essay. Those cadets have the primary base to 
study in the field of the course and specialty. With 
query, explanation and level control, teachers can 
obtain undreamed-of result in teaching practice and 
reach the prospective teaching purpose.

4 ThE STRATEGY Of QuESTiOn-ORiEnTED 
TEAChinG

4.1 Stimulation

Simulation is an effective method that teachers suc-
ceed in fulfill cadets’ non-intelligence factors and 
make them be willing to ask questions. The first is 
to stimulate interest. That means teachers should cre-
ate an interesting classroom atmosphere, focusing on 
cadets’ learning desire and taste need, to attract them 
to ask questions. The second is to stimulate emo-
tion. Emotion is a catalytic agent to stimulate cadets’ 
subjectivity, teachers must create a harmonious and 
relaxed teaching environment with friendship to open 
the emotional channel of communication between 
teaching and study, and make their personal emotion 
integrate with the emotional factors of the teaching 
book, So that resonance will appear among the heart 
of the book and the hearts of the cadets, and among 
the hearts of teachers and cadets.

4.2 Method guidance. 

from the existing cognition structure and thinking 
level of cadets, teachers ask questions skillfully and 
make cadets obtain questioning methods, by asking 
questions, and master questioning skills, and make 
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them know how to ask questions and like asking 
questions.

Stimulate questions with revolt. using the argu-
ment points in teaching books, teachers can stim-
ulate cadets to argue and ask questions, and guide 
students to find out the problems in personal work 
practice.

Scene causes suspicions. Teachers deliberately 
appear mistakes in teaching, so that cadets can find 
out and put forward them. in this way, cadets’ able to 
find have been guided and developed.

Leave behind doubt with blankness. Teachers with 
experience in teaching seem to just open a window 
to science world stretching as far as eye can see, and 
deliberately leave behind something unexplained, 
which make temporary knowledge blankness. When 
cadets find that they cannot get the lost knowledge 
from teachers and the teaching books, they will be 
too impatient to wait and look for them in the vast 

knowledge ocean. Such teaching does not abandon 
the knowledge points, but play cat and mouse. The 
purpose is to give cadets chances to digest and think, 
and, on this base, make them put forward their own 
questions, which is helpful to further teaching and 
study.

Teaching program is in the heart rather than in 
hand. Question-guided teaching is a kind of ran-
dom guided teaching model, which need teachers to 
guide cadets according their characteristics and ran-
dom situations in the classroom, so that the unified 
teaching programs do not exist. however, teachers 
must have a divergent guidance map in mind and 
can give multi-dimensions divergent guidance in 
the classroom. Such teaching method has higher 
requirements for teachers with the ability to act in 
an emergency and control the whole situation. They 
should have prepared and have ready plans to meet 
any situation.
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ABSTRACT: For a long time, College English Test has not delivered the desired results, especially in terms 
of writing. A primary reason may be a lack of linguistic information in learners’ long-term memory. Listen-to-
Write is proposed as a computer-assisted approach to improving college English writing in mainland China. 
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1 INTRODUCTION

1.1 College English writing in China

Since the end of the 1980s, College English Test (CET) 
has remained the most important national English test 
in mainland Chinese universities. Carried out twice 
a year, CET has helped create a storm of learning 
English in China, but meanwhile, brought about some 
problems. For example, students in mainland China 
have made very little progress in English writing over 
these years, although both students and teachers have 
made great efforts to improve English writing either 
for CET or for practical use. There are many factors 
involved, but we believe that the writing consciousness 
developed by the controlled writing format in CET and 
lack of linguistic information in students’ long-term 
memory are two primary factors because the former 
has refrained teachers from trying new strategies and 
the latter highly limits students’ output in writing. 

1.2 Computer-assisted language learning

Computer-assisted language learning is abbreviated 
as CALL, which is not a method but rather a tool 
that teachers can use to facilitate language learning 
processes. Since the emergence of computers, a new 
information age has started and language learning has 
benefited a lot of computer science. There are vari-
eties of CALL tools, such as software programs for 
computer use, the Internet, multi-media facilities cen-
tered by computers, and the like.

1.3 Listen-to-Write

Listen-to-Write is a computer-assisted approach 
we first proposed in 2009 at the Fifth International 
Conference on Chinese and East-Asian Learners. 

Listen-to-Write is designed for second language 
acquisition (SLA) in the classroom, which can effec-
tively and efficiently improve college English writing 
in mainland China through intensifying the influence 
of listening on writing ability.

2 THEORETICAL STUDIES

2.1 Long-term memory

Memory, which is thought of as an organism’s  ability 
to store, retain, and recall information,  comprises 
sensory memory, short-term  memory, and  long-term 
memory in terms of its span. Sensory memory is the 
ability to retain impressions of  sensory  information, 
both visual and  auditory. Short-term memory is 
the capacity for holding a small amount of infor-
mation actively in the mind, in a readily available 
state for a short period. Long-term  memory can 
last as little as a few days or as long as  decades. It 
differs  structurally and  functionally from working 
memory or  short-term memory, which ostensibly 
stores items for only around 18 seconds. Long-term 
memory also encodes information semantically for 
storage. It can store information for as long as a 
lifetime.

2.2 Memory and listening

The important role of auditory memory takes shape in 
infancy, and so it plays a long-term role in language 
development over the course of a lifetime. Moreover, 
auditory information may be retained more efficiently 
in long-term memory than visual information. We 
do not mean to suggest that visual activities are less 
important in language input than auditory ones, but 
rather we suggest that it is practical to give preference 
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to auditory input in language learning while attaching 
necessary importance to visual input. Thus, in writing 
education, listening may be a more suitable support-
ing skill (at least for some learners) than reading.

2.3 Listening and writing

Language skills are often categorized as receptive 
or productive. Speaking and writing are productive 
skills. Listening and reading are receptive skills. 
However, in terms of comprehension, listening is an 
active, purposeful process of making sense of what is 
heard. Traditionally, reading is accepted as the main 
supporting skill for writing, and listening as that of 
speaking. But actually, it is a fact that listening rein-
forces memory and, therefore, it does indeed support 
writing. Listening contributes not only to comprehen-
sion but also to memory, or rather auditory sensory 
memory. With regard to writing, it is both a physical 
and a mental act. Its purpose is both to express and 
impress. It is both a process and a product. While 
writing, information is being actively taken out and 
purposefully processed in the form of memory. To 
be exact, writing depends much more on long-term 
memory than on short-term memory. 

3 MAIN CLASSROOM ACTIvITIES

3.1 Listen-and-write

Listen-and-write is a bottom-up activity, according 
to CALL, which focuses on linguistic details needed 
in writing. Students are asked to read aloud after 
the speaker and write down exactly what is heard. 
This activity is quite similar to dictation and can be 
extended to intensive listening. All the materials shall 
be selected to meet the needs of writing, usually at 
three linguistic levels: word, phrase, and sentence, and 
shall be recorded as auditory files by human native 
speakers or by non-human software programs (even 
better than human voice). By the way, gap-filling can 
be used as an effective listen-and-write activity.

3.2 Listen-and-guess

Listen-and-guess is a top-down activity according to  
CALL. This activity focuses on how to write and 
targets those who have already had a good under-
standing of sentence patterns, of the ways to develop 
a paragraph (exemplification, cause-effect, etc.), and 
of the often-used structures or organizations applied 
in writing (e.g., what-why-how). For example, the 
teacher may play the mp3 of the first sentence of a 
paragraph (beginning, body, or ending) (e.g. In the 
early days of nuclear power, the USA made money on 
it.) and ask the listeners to guess what the paragraph is 

like – including the beginning, body, or ending – and 
give reasons orally. Then, the teacher plays the whole 
 paragraph (e.g. In the early days of nuclear power, the 
USA made money on it. But today’s opponents have 
so complicated its development that no nuclear plants 
have been ordered or built here in 12 years.), asks 
the listeners to guess again and announces the answer 
(e.g. This paragraph is most likely to be a beginning 
 paragraph to present a problem or phenomenon.). 
Finally, the teacher plays the whole paragraph and 
asks the listeners to read aloud after the speaker. This 
activity focuses very much on the process of listen-
ing-oriented teaching in the classroom. 

3.3 Listen-and-translate

In first language acquisition, translating seems 
unconscious in writing, but in second language acqui-
sition, it plays an obvious role in writing. In some 
sense, writing in SLA is a kind of translating from 
the source language to the target language. Practice in 
writing, when translating is employed together with 
listening, the effect shall be reinforced.

4 RECOMMENDED ASSESSMENT

At the beginning of the Listen-to-Write course, stu-
dents are asked to write a 200-word composition on 
the topic to be practiced. Then a database shall be 
built for each student, in which the students’ mistakes 
made in the composition are recorded and classified 
at word, phrase, clause, sentence, paragraph levels. 
During the implementation of the approach, students 
are asked to write a composition every two weeks. 
Add their mistakes to their databases and, more 
importantly, the listening materials should be selected 
and designed to help students correct those mistakes 
consciously and unconsciously. At the beginning, 
most mistakes are probably similar to what have 
been made previously. Certainly, improvements will 
emerge week after week. Meanwhile, students’ data-
bases should include features of their meritorious 
performance in using the language, which mirror 
their progress in writing. It is important to design a 
syllabus for each stage, attached with some quizzes 
and a final test, and all mistakes in the quizzes and 
the test can be added into students’ databases, as new 
references to seeking and designing new listening 
materials. At the end of the whole course, students 
are asked to write a 300-word composition. The work 
is evaluated in detail according to both discourse 
organization and linguistic and editorial details. Both 
merits and mistakes are recorded in the database. The 
students’ progress is evaluated according to what is 
recorded in their database. Most results are intended 
to be encouraging.
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5 CONCLUSION

Listen-to-Write is a proposal for a language learning 
approach aimed at improving college English writing 
in mainland China. It is convincing that listening is an 
effective way to expand and sustain memory, and it is 
through persistence and repetition that information is 
converted from auditory sensory memory to  short-term 
memory and in the end to long-term memory. While it 
is true that persistent, repeated and targeted listening 
does improve writing by converting linguistic infor-
mation to long-term memory, it cannot be said that 
listening is versatile in improving writing. No matter 
how advanced computer technology is used,  listening 
needs patience; persistent and repeated listening needs 
far more patience; and therefore, for every mainland 
Chinese university student who wants to improve 
 writing in English, Listen-to-Write is not only a rec-
ommended strategy, but a substantial challenge as well.
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Problems existing in entrepreneurship education in colleges  
and universities under the new situation of employment  
and discussion on countermeasures
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ABSTRACT: Under the circumstance where the employment situation is austere at present, the job of 
 entrepreneurship education in colleges and universities has a direct effect on self-employment of university stu-
dents and also on the issue of employment among university students. For the time being, the entrepreneurship 
 education in colleges and universities is still at its primary stage and it is inevitable that problems of this kind 
or that kind may arise in the process of development. On the basis of analyzing the current situation of entre-
preneurship by university students, this paper proposes a lot of problems existing in the entrepreneurship edu-
cation in colleges and universities. Then, it makes an analysis with regard to these problems and puts  forward 
corresponding countermeasures.

KEYWORDS: Colleges and universities; Entrepreneurship education; Problems and countermeasures.

1 INTRODUCTION

With constant deepening of the policy of reform and 
opening up in China and the rapid development of the 
economic society, new development opportunity has 
also been witnessed in the higher education career. In 
the past 15 years of expansion in recruitment in col-
leges and universities, the average gross enrollment rate 
across the whole country increased to approximately 
30% in 2013 from 8% in 1999. In 2013, there was a 
number of nearly 10 million candidates enrolled for the 
college entrance examination and the average accept-
ance rate was up to 75%. On one hand, the source of 
students for colleges and universities has been on a 
constant increase. On the other hand, the large scale of 
graduates gives rise to the huge pressure on employ-
ment and increasingly austere employment situation. 
According to statistics by the Ministry of Human 
Resources and Social Security (HRSS), the number 
of graduates in general institutes of higher education 
across the whole country reached 7 million in 2013, 
which was the highest over the years, approximately 0.2 
million more than in 2012. Nonetheless, it was shown 
in 2013 in “The Report on Employment among Chinese 
University Students”, for the past few years, there was 
approximately a proportion of 10%-15% students each 
year who were unable to take up an occupation. Thus, 

accumulated in this way, the pressure on employment 
for the years to come will become larger.

At present, the issue of difficulty in employment 
by university students has escalated from “quantitative 
change” to “qualitative change”, and has become the 
topic of general focus in the society and an issue to be 
urgently resolved by the government at all levels. The 
Party Central Committee and the State Council attach 
great importance to the employment and entrepreneur-
ship among university students and have promulgated, 
in succession, multiple relevant policies to stimulate 
employment among university students and to encour-
age self-employment among them. The government at 
all levels also takes the initiative in formulating sup-
portive plans, especially supporting self- employment 
of university students, providing a good entrepreneur-
ship environment, fully mobilizing the initiative and 
enthusiasm of self- employment of university students, 
offering support in terms of policy and funds and 
alleviating the pressure on employment of university 
students. Therefore, under the circumstance when 
the employment situation is unoptimistic, quite a 
large number of university students choose entrepre-
neurship one after another and quite a few successful 
 models spring up. However, generally speaking, the 
entrepreneurship of university students is still at its 
primary stage and the entrepreneurship education in 
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colleges and universities is still deficient. Thus, a lot 
of problems are worthy of reflecting on.

2 THE CURRENT SITUATION OF 
ENTREPRENEURSHIP AMONg 
UNIvERSITY STUDENTS

2.1 Lack of the belief in entrepreneurship among 
university graduates

Currently, the large majority of university students 
are the generation after 90s. Although the generation 
after 90s goes after personality, they are reluctant to 
obey too much their parents. What’s more, edified by 
the traditional Chinese family education and school 
education, most university students have no system-
atic or scientific idea of the concept of entrepreneur-
ship. Therefore, after graduation, a large number of 
university students choose to seek a suitable job by 
means of registering for examination of civil servant 
and public institution, online recruitment and on-site 
recruitment and even get a job through pull by their 
parents. There are rarely any students who choose 
self-employment. It is indicated by relevant statis-
tical data that, the entrepreneurship rate in the same 
year of graduation is less than 1%. Not only is this 
rate far below the level of 20%-30% in developed 
countries, but also the number of university students 
who choose self-employment is a rarity of the rar-
ities compared with the number of graduates each 
year.

2.2 Lack of vigorous support for entrepreneurship 
among university graduates

On one hand, at present, the entrepreneurship atmos-
phere of the entire society is not strong and a great 
many university students fail to get understanding 
and support from their parents, the school and the 
society in their entrepreneurship. In some areas, the 
strength of policy support on self-employment of 
university students is inadequate, where the approval 
process is complicated and the promise is not realized 
in due course. This causes university students to lack 
the initiative and enthusiasm in entrepreneurship. On 
the other hand, there areas are short of stable capital 
chain support. It is true that, at present, it is possible 
to obtain petty loan or loan with low interest in virtue 
of some policies, but the amount of such loan is quite 
limited, as it is “only on a small scale”. Due to lack 
of other investing and financing channels, it is quite 
difficult for the entrepreneurship projects to obtain 
bank loan or venture investment. And due to lack of 
stable capital support, quite a lot of entrepreneurship 
projects have to be terminated.

2.3 Lack of practical experience in 
entrepreneurship among university graduates

An online survey finds that, approximately half of 
the university students hold the view that they are 
short of entrepreneurship experience, and that they 
have an idea of neither corporate management and 
project operation nor usage and flow of capital. Lots 
of students report that they have no precise idea of 
the market quotation and have no ability to rapidly 
analyze and deal with complicated information. Even 
quite a few students have no idea of the basic flow in 
undertaking a company. All this is closely connected 
with the fact that they do not receive systematic entre-
preneurship education while at school.

3 PROBLEMS EXISTINg IN 
ENTREPRENEURSHIP EDUCATION IN 
COLLEgES AND UNIvERSITIES

3.1 Lack of adequate emphasis on 
entrepreneurship education in colleges and 
universities

In the eyes of many commercialists and inves-
tors, there is no country all over the world that 
has so many entrepreneurship opportunities as in 
China. Nevertheless, these opportunities have been 
ignored by most people, especially by the Ministry 
of Education. For quite a long period of time, cram-
ming-based knowledge imparting and guidance-based 
scientific research is still the main teaching method in 
higher education in China. It is true that the domes-
tic entrepreneurship education has, in the past few 
years, presented a trend of gradual warming up with 
the change in the employment situation, and espe-
cially after 2002 when the Ministry of Education 
approved such nine universities as Renmin University 
of China and Tsinghua University, etc. to take the 
initiative in the experimental work of entrepreneur-
ship education, quite a large number of colleges and 
universities at home have made tentative exploration 
in entrepreneurship education. Afterwards, the three 
typical types of entrepreneurship education modes 
are formed, namely, “practical entrepreneurship edu-
cation”, “classroom-based entrepreneurship educa-
tion” and “synthesized entrepreneurship education”. 
However, entrepreneurship education still has not 
been brought into the discipline construction of the 
nation. Neither is it a first-level discipline, nor it is a 
second-level discipline. Being not a discipline as the 
precondition means that entrepreneurship education 
is unlikely to be brought into the teaching system of 
the country. As a result, it can only be taught in the 
form of a selective course or a practice course, which 
seriously confines its development.
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Even in colleges and universities which have carried 
out entrepreneurship education, the concept of entre-
preneurship education among the executive level lead-
ers and teachers is also weak and obsolescent. On one 
hand, they fail to escalate the importance of entrepre-
neurship education to a height in relation to the employ-
ment rate of graduates. Neither do they realize that 
entrepreneurship is also one of the employment means 
nor they are aware that entrepreneurship can also stim-
ulate employment. Although some colleges and uni-
versities have carried out entrepreneurship education, 
they merely provide several vocational counsel train-
ing for graduates and encourage students to achieve the 
desired by means of undertaking an enterprise. They 
fail to give a scientific and systematic introduction, not 
to mention enabling students to acquire knowledge and 
improvement of knowledge and quality. Consequently, 
quite a large number of students have no idea of how 
to undertake an enterprise because they have never 
received systematic entrepreneurship education while 
at school although they have the enthusiasm in entre-
preneurship. On the other hand, currently, the primary 
method of assessment on students is still examination 
and school performance is the main determinant of 
students’ study effect. All this is not to the advantage 
of cultivating students’ capacity in entrepreneurship. 
The idea of entrepreneurship education and the con-
cept of carrying out entrepreneurship training among 
university students have still not been established in all 
institutions of higher learning.

3.2 Lack of teams with professional teachers  
in entrepreneurship education

Due to different degrees of emphasis on entrepreneur-
ship education and limited size of personnel force and 
expenditure, there is only a few number of full-time 
entrepreneurship teachers who are mainly teachers 
teaching the “two courses” of Marxism theory and 
ideological cultivation and part-time teachers of stu-
dent administrative staff. Besides, the number of these 
teachers is limited, which is unlikely to form a scien-
tific and research teaching team. Most of them are busy 
with their own work at ordinary times, so they have 
no much time for theoretical innovation and course 
research of entrepreneurship education. They can only 
manage to finish the daily classroom teaching require-
ments, which leads to quite slow construction of the 
curriculum system of entrepreneurship education. The 
Report to the Eighteenth National Congress of the 
Communist Party of China proposes new orientation 
and objective of higher education in the next one dec-
ade. In the same year, the Ministry of Education also 
issued notice of “Basic Requirements for Teaching of 
Entrepreneurship Education in Regular Undergraduate 
Universities (For Trial Implementation)”. In the 

notice, colleges and universities are required to ration-
ally assess and determine full-time teachers’ staffing 
level and assign adequate full-time teachers with high 
quality in accordance with the number of students and 
the actual teaching tasks”, so as to assure the number 
of full-time teachers of entrepreneurship education.

3.3 Low quality of teachers

Teachers of entrepreneurship in a lot of colleges and uni-
versities haven’t received systematic learning in entre-
preneurship, so their knowledge structure and practical 
experience are unlikely to satisfy the need of entre-
preneurship education and teaching. Entrepreneurship 
education is a multidisciplinary course and its greatest 
distinction from other general courses is that teachers 
of entrepreneurship have to integrate the entrepreneur-
ship idea and entrepreneurship cases into the profes-
sional teaching and guide students to form entrepre-
neurship thought and entrepreneurship thinking in 
the classroom to exercise their practical experience. 
Therefore, teachers of entrepreneurship education are 
not only required to possess professional knowledge 
reserve, but also have practical experiences in entre-
preneurship, namely, kind of inter-disciplinary talents 
with high quality. However, the fact is that, currently, 
most of teachers of entrepreneurship education are 
deficient of practical experiences in entrepreneurship, 
and haven’t undertaken an enterprise personally. Thus, 
they are unable to combine the theory with practice 
and their teaching in the class is nothing more than 
one-way cramming, lacking in case analysis and open-
ended research discussion or communication. And the 
entrepreneurship education they offer to the students 
can only be “an armchair strategist”, incapable of 
achieving a due teaching effect.

3.4 Incomplete supporting policies

On one hand, there is not a perfect assessment and per-
formance rewarding mechanism in relation to teach-
ers of entrepreneurship education and the traditional 
assessment and rewarding method is no longer suitable 
for promotion of teaching of entrepreneurship educa-
tion. Furthermore, the high requirements of entrepre-
neurship on teachers, to a large extent, add to difficulty 
of teachers engaged in entrepreneurship education. 
This cuts down on their enthusiasm in actively explor-
ing teaching methods and innovating teaching means 
and also gives rise to the low sense of identity among 
other teachers and students and frustration in promo-
tion, which directly impacts the working enthusiasm 
of teachers of entrepreneurship education. On the 
other hand, popularity of entrepreneurship education 
in colleges and universities also needs support of the 
whole society. Currently, university students at school 
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have no way to get powerful support from the employ-
ment department, corporate management department, 
industry and commerce department or social media in 
their practical activities of entrepreneurship. The coor-
dination effect of colleges and universities is almost 
one in a million. As a consequence, the university stu-
dents who have the intention to undertake an enterprise 
are unlikely to rely on any relevant policy, or they have 
no idea of the procedures of extant policies, so they 
lose the motive in entrepreneurship.

4 PROBLEMS EXISTINg IN 
ENTREPRENEURSHIP EDUCATION IN 
COLLEgES AND UNIvERSITIES AND 
COUNTERMEASURES

4.1 To have correct understanding in the 
orientation of entrepreneurship education  
in higher education

Development of the entrepreneurship education of a 
country is closely bounded up with improvement of 
its overall educational level. As further extension of 
daily teaching and scientific research, entrepreneur-
ship education is updating of the educational idea 
instead of re-construction that breaks away from the 
traditional educational mode. Therefore, colleges and 
universities ought to have correct understanding in 
the orientation of entrepreneurship education and take 
advantage of the opportunity in teaching reform to 
endow the traditional education with new connotation 
and vitality. The curriculum system, teaching syllabus, 
teaching content and teaching method should be com-
bined with professional education and practical edu-
cation. The idea of entrepreneurship education should 
run through classroom teaching and extracurricular 
activity to constantly reinforce the entrepreneurship 
consciousness of university students, enhance their 
comprehensive quality and satisfy the need of the con-
temporary society on inter-disciplinary talents.

4.2 To accelerate recruitment, introduction and 
cultivation of teachers for entrepreneurship 
education

In the face of the huge pressure on employment, 
quite a lot of colleges and universities have made 
trial implementation of entrepreneurship education 
by regarding entrepreneurship education as emphasis 
in the work in the future for some time and propos-
ing high requirements on entrepreneurship teachers. 
Therefore, on one hand, colleges and universities 
should attach great importance to recruitment and 
introduction of teachers of entrepreneurship and 
determine job qualifications for teachers of entre-
preneurship that fit with professional features of 

their schools. They can organize an interview group 
consisting of executive leaders, distinguished univer-
sity teachers, middle and senior corporate managers 
and relevant governmental personnel, and organ-
ize an interview and written examination to make 
preferential selection of entrepreneurship teachers 
with high starting point and high level in an open, 
fair and impartial way. In the meantime, the colleges 
and universities may also resort to all kinds of talent 
introduction plans formulated by the Organization 
Department of the Central Committee of the CPC, the 
Ministry of Education, the Ministry of Science and 
Technology and the provinces and cities where they 
are located to vigorously bring in excellent working 
teachers of entrepreneurship both at home and abroad 
and recruit by invitation the middle and top-level 
technical and management personnel in cooperative 
enterprises to hold the post as part-time teachers to 
make up for deficiency of front line teachers and opti-
mize constitution of the teaching staff. On the other 
hand, at the time of vigorously “external bringing in 
teachers”, colleges and universities should also pay 
more attention to “internal training”. Before they 
take up the position, the teachers should, first of all, 
receive pre-employment training which involves such 
professional courses as management and market-
ing that are related with entrepreneurship education 
and apply flexible and interactive teaching means to 
motive students’ interest in learning. The colleges and 
universities should also fortify the strength of training 
on teachers of entrepreneurship education who are on 
the post. For instance, they can employ such patterns 
as panel discussion, enterprise training, post practice 
and putting on field practice to realize combination 
of classroom and factory and unification of theory 
and practice. It is feasible to enhance the capacity of 
teachers in entrepreneurship education by means of 
continuing education, bring it into the management 
system of teachers as one of the requirements for the 
occupational ability of teachers, and realize “recharg-
ing” of teachers on the post. In addition, the colleges 
and universities should collect and sort out relevant 
cases regarding entrepreneurship of teachers accord-
ing to the features of the schools and form systematic 
internal educational teaching materials. After trial 
lecture for some period of time, the teaching materials 
can be taught to the entire society and can be learned 
by all teachers related in the form of textbook.

4.3 To further strengthen matching and 
completeness of relevant mechanism,  
policy and system

First of all, the governmental section and the colleges 
and universities should intensify mechanism estab-
lishment and offer good learning and entrepreneurial 
environment for university students’ entrepreneurship. 
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The former should simplify the approval procedures 
of entrepreneurship and reduce the threshold condi-
tions for entrepreneurship. The administrative sec-
tions of examination and approval at all levels should 
relax restrictions on registration capital and occasions 
of entrepreneurship and cut down on taxes and dues 
appropriately to offer vigorous support for university 
students’ entrepreneurship. At present, quite a lot of 
local governments have set up small amount soft loan 
or offered support for university students to undertake 
an enterprise by the means of financing. Then, for those 
small and medium-sized technology-based enterprises 
initiated by university students, the government section 
should draw up more favorable incentive policies of 
entrepreneurship to form an atmosphere of supporting 
innovation and cultivating originality. In the meantime, 
it is necessary to set up a quantity of rewards and offer 
further policy inclination and consideration to those 
university students who achieve excellent performance 
in entrepreneurship. It is also a must to further rein-
force entrepreneurial credit aid, entrepreneurial sub-
sidy and reduction on taxes and dues.

Then, the government section ought to establish 
information disclosure mechanism and provide such 
all-round and three-dimensional services as project 
information, entrepreneurial starting guidance, pro-
ject extension, capital integration and achievement 
transformation by means of constructing entrepre-
neurial information sharing platform, entrepreneur-
ship personnel training platform, entrepreneurial pro-
ject exchange platform, entrepreneurial achievement 
incubation center or incubator. Furthermore, it is nec-
essary to provide all kinds of entrepreneurial train-
ing, information and market service system to serve 
for entrepreneurship at all levels in an all-round way, 
standardize such factor markets as capital, property 
right, technology and labor force, construct a standard 
market system and let entrepreneurs compete in a fair 
way on the precondition of information equivalence.

Finally, the colleges and universities are supposed 
to set up scientific entrepreneurship education eval-
uation system and incentive system. To this end, it is 
necessary to define the assessment criteria consistent 
with the teaching content of entrepreneurial teachers, 
consummate teaching guidance information feed-
back system and bring all work in relation to entre-
preneurship education within the scope of assessment 
to have rules to follow. At the same time, the colleges 
and universities need to build up the rewarding sys-
tem that suits entrepreneurial teachers and ensure 
that their recruitment through invitation, promotion 
and increment of salary will proceed on schedule. It 
is also feasible to offer effective guidance for broad-
ening the developmental space of teachers, encour-
age and support teachers in the aspects of teaching 
material compilation, thesis publication, further 
education and training and experience exchange, 

make a thorough plan for their occupational path and 
mobilize their enthusiasm in the work. Only if the 
evaluation system and the incentive system are com-
bined effectively, can construction of the teaching 
staff of entrepreneurship step on a track of benign 
development.

4.4 To strengthen entrepreneurship practice and 
to cultivate the innovation spirit of university 
students

Entrepreneurship practice is the most important con-
stituent part in entrepreneurship education among uni-
versity students which can motivate university students’ 
entrepreneurship consciousness and entrepreneurship 
potential and cultivate their willpower and spirit of 
hard working and plain living, courage of innovation 
and fearlessness of difficulty. Therefore, at the time of 
carrying out entrepreneurship education, the colleges 
and universities should further reinforce the strength of 
entrepreneurship practice. In the first place, it is nec-
essary to enlarge investment in manpower, material 
resources and financial resources and cooperate with 
the cooperative enterprises to construct entrepreneur-
ship practice bases or entrepreneurship parks for uni-
versity students. The colleges and universities can also 
combine classroom teaching with practice by inviting 
relevant enterprise personnel and successful entre-
preneurial university students to give a lecture in the 
practice base or graft a project and organize university 
students to take part in entrepreneurial activities under 
the guidance of teachers, which can exercise university 
students’ capacity in entrepreneurship. In the second 
place, on the basis of the existing university students 
occupational guidance center, the colleges and univer-
sities should set up entrepreneurial guidance center and 
furnish counseling and support to the university stu-
dents who intend to undertake an enterprise in terms 
of policy, regulation and service procedure, etc. If the 
condition allows, the colleges and universities can also 
establish entrepreneurial supporting fund and offer 
necessary capital assurance to the entrepreneurial pro-
jects with developmental prospect. In the third place, 
the colleges and universities ought to take an initiative 
in launching all kinds of entrepreneurial competitions 
or encourage students to go out of the campus for a 
competition and select excellent teachers to lead the 
students in constituting a competition team. The com-
petition helps to strengthen university students’ under-
standing in entrepreneurship and enables them to give 
full play to their intelligence and wisdom. Furthermore, 
it also publicizes positively the entrepreneurial achieve-
ments of the schools and attracts funds.

Entrepreneurship education in colleges and uni-
versities is a systematic project that involves multiple 
disciplines and needs common efforts of colleges and 
universities, the society, the parents and the students 
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themselves. Thus, the administrative service section at 
all levels and the colleges and universities should take 
the initiative in carrying out the requirements proposed 
by the Party Central Committee and the State Council 
and continuously fish out a set of entrepreneurship 
education system that suits local economic and social 
development and complies with professional features 
of the colleges and universities to open an achievable 
path to facilitate employment of graduates.
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Study on middle school students’ overweight lessons-burden in Gansu 
province

Ruo Fan Zhao & Jian Min Han
College of Humanities, Gansu Agricultural University, Lanzhou, Gansu, China

ABSTRACT: Middle school students’ overweight lessons-burden in Gansu province is becoming increasingly 
fierce, which seriously affects the physical and mental health of adolescents, and also affects the healthy develop-
ment of basic education. The author mainly applies the method of questionnaire investigation and interview; the 
survey shows that scores on education evaluation and examination tend to be serious, the uneven allocation of edu-
cational resources and the poor implementation of alleviating burdens policy are the main causes of middle school 
students’ overweight lessons-burden. Gansu province should actively promote the reform of the way of education 
evaluation and examination, optimize the allocation of educational resources and increase the regulatory enforce-
ment on implementation of alleviating burdens policy, to relieve middle school students’ lessons-burden thoroughly.

KEYWORDS: Gansu province; Middle school students; Lessons-burden.

The problem of too heavy lessons-burden exists in 
the fundamental education commonly. In poor educa-
tion Gansu province, the problem exists as well. The 
Gansu Education Department has made the policy of 
reducing lessons-burden for many times in order to 
reduce the middle school students’ lessons-burden 
completely. As a result, the middle school students’ 
lessons-burden is heavier and heavier. From 1999 to 
2013, the rate of NMET enrollment increased from 
27.8% to 77%. The senior education enrollment rate 
increased to 82%. The enrollment rate increased while 
the enrollment reduced, but the lessons-burden didn’t 
reduce, on the contrary, it went on increasing. In the 
end, the was a problem that reality was not equal in 
theory. The problem above has exposed many disad-
vantages in the present education system, on the other 
hand it has been proved that the education problem 
needs reforms in many aspects. 

In the process of researching the middle school stu-
dents’ too heavy lessons-burden in Gansu province, col-
lected data mainly used questionnaires and talks. Above 
all, the sampling survey was used in Lanzhou city, 
Xifeng district and Heshui country. The middle school 
students’ lessons-burden questionnaires were handed 
out to 555 students, but 518 questionnaires were handed 
inefficiently. Next, there was a talk between parents and 
teachers, including 40parents and 20 teachers.

1 THE SITUATION OF GANSU MIDDLE 
SCHOOL STUDENTS’ LESSONS-BURDEN 

There are junior and senior school students, although 
they are taught in different education levels, they and 

also have too much lessons-burden in common. The 
lessons-burden refers to their own responsibility and 
duty which the objective lesson contents give and the 
subjective feelings of pressure. But all come from the 
learners who are studying according to their previ-
ous experiences. Through the survey analysis, we find 
that the lessons-burden of the middle school students 
in Gansu is very serious beyond their own bearable 
abilities. Lessons-burden mainly comes from two 
aspects: first, the school puts lessons-burden pres-
sures on them; second, the outclass coaching organ-
izations bring homework loads and the coaching les-
sons occupied the students weekends and holidays. 
Middle school students’ overweight lessons-burden 
can cause students’ physical qualities and PE grade 
reduce obviously, which can cause the nearsighted 
rate, reduce obviously, which can cause great damage 
to the students’ physically and mentally.1

1.1 The lessons-burden situation of middle school 
students in and after school

1.1.1 The time situation at school of Gansu 
province middle school students every day on 
average

The survey shows that 72.01% junior school stu-
dents stay in school more than 7 hours; 77.99% 
senior school students stay in school more than 8 
hours every day on average. But Gansu Education 
Department requires that the junior school students 
should stay in school less than 7 hours, the senior 
school students less than 8 hours.As for this reason, 
80% teachers think there has not been reform in the 
exam form since the new curriculum was carried out, 

9781138027282_Chp_2043.indd   611 21/04/15   7:55 PM



612

the teaching contents have increased by one third and 
the teaching is more difficult than before, it is hard 
to finish the teaching contents in the scheduled time.
Studying too long in school makes the students not fix 
their attention and makes the studying efficiency low.

1.1.2  The amount of Gansu province middle school 
students’ homework

Gansu Education Department requires that the time 
of finishing homework should be limited in 1.5 hours 
in junior school, that the time of finishing homework 
should be limited in 2 hours in senior school.But the 
survey shows that 12.93% junior school students spend 
2 hours doing their homework every day. 41.8% junior 
school students spend 3 hours finishing all the home-
work every day, 32.05% junior school students spend 4 
hours doing homework every day, only 12.16% junior 
school student can finish their homework in 1.5 hours. 
24.8% senior school students spend 3 hours doing 
their homework, 67.18% senior school students spend 
4 hours doing their homework, only 8.01% senior 
school students can finish their homework in 2 hours.

1.1.3  The sleeping situation of Gansu province 
middle school students every day on average

The survey shows that 75.0% junior school students 
sleep less than 8 hours, that 80.86% senior school 
students sleep less than 7 hours every day on aver-
age, which obey the national rules that the middle 
school students should sleep 9 hours at least. The 
middle school period is the key period that the teen-
agers body and brain grow, not enough sleep for long 
stops the middle school students’ body and brain from 
growing and influence the growth of the teenagers.

1.2 The coaching situation of the middle school 
students

1.2.1 The situation that middle school students 
attend the coaching classes after school

The outclass coaching of all subjects is the important 
source for the students’ lessons-burden.85.93% jun-
ior school students attend the outclass coaching at the 
weekends or in summer and winter holidays.Among 
the students,13.14% junior school students attend 
one subject,55.87% junior school students attend two 
subjects,30.99% of them attend three subjects at least.
The senior three students attend the lessons organized 
by school,80.15% senior school students attend math 
and English coaching lessons during their free time. 

1.2.2  The situation that middle school students 
have outclass coaching datas

The students who have been looked into reflect 
that Gansu middle school students have bought the 

outclass coaching datas willingly or unwillingly. 
56.25% junior students and 61.07% senior students 
think that the outclass coaching datas are too many. 
Besides, 54.3% junior students that each subject has 
two outclass coaching data. 33.2% junior students 
think each subject has three outclass coaching datas. 
But 49.24% senior students think each subject has 
three outclass coaching datas, 38.17% senior students 
think each subject has four outclass coaching datas.A 
number of outclass coaching datas take up the stu-
dents’ free time, which makes the students trapped 
into all kinds of exercises.

2 THE REASON OF GANSU PROVINCE 
MIDDLE SCHOOL STUDENTS’ 
OVERWEIGHT LESSONS-BURDEN

2.1 Education evaluation and examined grades 
tend to seriousness

Exam rule is not only a simple education rule in 
China but also a social resource and redistributed 
rule, especially it is a way that the social classes flow.2 
In the modern education rules, exam has become a 
main method with the students changing the society 
levels. High grade is the aim for the middle school 
students to chase each other, became of grades, the 
middle school students extend the studying time, 
studying pressure is larger, lessons-burden becomes 
the important problem that the students have to bear. 
Grade is the only standard of education evaluation, it 
also becomes a social evaluation standard gradually. 
The school fame, the government achievement also 
depends on the grades.School and society play an 
important role in increasing the students’ lessons-bur-
den.3In the process of survey, 92% parents and teach-
ers think NMET rules is unreasonable, which is the 
direct reason leading to the students’ overweight 
lessons-burden.

First of all, as far as middle school students are 
concerned, education evaluation and checked grades 
tend to stopping the steps of reducing load directly.
The education practice has proved that the middle 
school students lessons-burden is more and more 
serious when the grade is an only standard to eval-
uation education. With the direction of NMET, the 
upper students’ lessons-burden can’t be reduced and 
their lessons-burden is more and more.As a result, 
the upper students lessons and homework become 
the attractive reason of the lower students, because it 
can force the lower education to deal with the appear-
ance of the lower lessons and requirement in advance, 
which can lead to the too heavy lessons-burden for 
the middle school students.4

Secondly, as far as Gansu middle schools are con-
cerned, grades can evaluate the teaching quality, it 
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is an only standard to get fame for school, whether 
the school teaching work goes well can be con-
troled by the grades.Modern school management in 
Gansu province has strong planned economy time 
management.The school function is to carry out 
the higher authorities’ orders and finish the aim of 
going to a higher school, which is made by the upper 
Management Department, and reach the fundamental 
requirements of the upper Management Department.
Under the limit of administration and economy, grade 
becomes an only standard to evaluate schools, school 
is the important resource for the students to have 
overweight lessons-burden.

Finally, as for outclass coaching organization, it 
is influenced by the grade, the parents and middle 
school students need to raise their grades, the coach-
ing organization can meet their needs.There are all 
kinds of coaching organization in Gansu province 
for their benefits, it is another important resource for 
overweight lessons-burden of middle school students.

2.2 Education resource equipments are not equal

2.2.1 Education resource equipments are not equal 
among the middle school

In 2010, the world education funds reached 4.9% 
of GDP on average, but in China education funds 
reached 4% of GDP in 2012, the education resource 
was not much enough.5 Under this condition, Gansu 
province Fundamental Education meets a lack of 
education resource for a long time. The local govern-
ment is the first responsible person of Gansu province 
education resource equipments. But in the process 
of education resource equipments, the government 
thinks of its achievements, and regards efficiency as 
its first aim, meanwhile it neglects fairness, so weak 
schools come into being while the key middle school 
are developed. For example, the key middle schools 

attached to the Northwest Wormal University. The key 
middle schools depend on the policy, and attracts a 
great deal of investment, best students and best teach-
ers. The weak schools are not concerned, if so, the 
strong is the strongest, the weak is the weakest. Such 
as: the middle school attacked to Northwest Wormal 
University, Lanzhou first, middle school, QingYang 
first, middle school and HeShui first, middle school, 
we can find that Gansu province education resource 
equipments are not equal seriously.

The table above shows that the enrolled rate of 
the middle school attached to the Northwest Wormal 
University is the highest—up to 94.62%, but the 
enrolled rate of HeShui first, middle school is 3.5%, 
the rate of going to a higher school in key middle 
school is higher than other schools. Every teacher in 
the middle school attached to the Northwest Wormal 
University can teach 16.84 students, every teacher in 
HeShui first middle school can teach 19.2 students on 
average. The middle school attached to the Northwest 
Wormal University can cover an area of 156 Mu, it 
is twice as large as other schools. The stored books 
can reach two hundred thousand copies in key middle 
school, only eighty thousand copies in HeShui first 
middle school. Though the enrolled rate of the middle 
school attached to the Northwest Wormal University 
is higher, a large number of thus the education 
resource is waste seriously. The key middle school 
enrolled rate is found above the best educational 
resource monopolization and unequal competitions.

The key schools can reflect the unequal education 
resources equipments in Gansu province and bring 
the lack of high quality education resources.The key 
schools get benefits instead of non-key schools in the 
process of developing and encroach the legal benefits 
of the non-key school students. The non-key school 
students have no chances to get an equal education. 
Gansu province’s educational resources are wasted, 
education systems are destroyed. First of all, the high 
quality education resources in the schools can lead to 
competitions among the students, it can increase the 
middle school students’ lessons-burden. Secondly, 
there is fierce competition among the key schools, it 
can increase the middle school students’ lessons-bur-
den. Finally, because of these unequal education 
resources, equipment, choosing schools strongly not 
only cause too heavy lessons-burden for the students, 
but also bring an unburdened economy load for the 
parents.6

2.2.2  There are unequal chances to get education 
resources among all classes

Different classes have unequal education resources, 
the competitions are unfair for the students in the 
process of learning. Raftery and Hout put forward 
to the maximally maintained inequality, it is called 

Table 1. These four middle school educational resources.
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for, short of MMI theory, the MMI theory thinks. 
Expanded education can’t lead to equal education 
chance distribution. On the contrary, only advanta-
geous groups have the education chance to promote 
them, unfair education chances can go on. Its main 
reason lies in that the social resources owed by the 
upper classes have advantages to create education 
chances for their children. Only the upper class edu-
cation is saturated, the unfair education among differ-
ent classes can drop.7

Through the survey from the champion of NMET 
from 2004-2013, we find that MMI theory is right 
in Gansu province. The parents who are from the 
champion 23 students in NMET, only six of their 
parents were not educated, four of their parents are 
farmers, one of their parents is a worker, one of their 
parents is an individual economy. Other students’ 
parents have advanced education diplomas, among 
these 34 parents, 19 people are teachers, 10 people 
are clerks, 2 people are engineers, one is an army, one 
is an accountant, one has no work. The increase of 
education chance didn’t change this unfair situation, 
instead it led to unfair education in the wide range, 
this unfair competition has caused the students’ over-
weight lesions-burden in the Gansu middle schools.

2.3 The policy of reducing burden is not carried 
out strongly

After many measures of reducing burden failed, 
Gansu province raised the strictest reducing the 
burden in history in 2013, and limited the students’ 
sleeping time strictly, the amount of homework and 
forbade any grades having missed lessons except 
senior 3 at the weekends or during the summer and 
winter holidays in order to reduce the students’ les-
sons-burden completely. However, though the survey, 
we find that the carried results are not ideal become 
of not being strict management and beings carried out 
strongly.

First, reducing burden refers to the school’s ben-
efit without being carried out efficiently.The survey 
shows that the policy has been carried out in part 
schools in LanZhou, but in XiFeng ang HeShui the 
policy doesn’t work.The teachers attending the talk 
think the schools in LanZhou have rich education 
resources and enough ability to deal with the reduc-
ing burden orders and face the danger of lowering the 
rate of going to a higher school, but in other places 
education resources are very short and are hard to 
deal with the influence of the policy. Because of the 
rate of entering higher school, banned making up for 
missed lessons order only becomes a great wish, it is 
hard to exist here.

Second, although the reducing burden policy had  
developed, but because the policy is hard to supervise, 
all the schools ignore it, 86.87% junior and 91.99% 

senior middle school students can’t finish their home-
work in scheduled time, the policy is hard to get the 
aim to reducing students burden like unreal things.

Third, the policy is replaced to perform.The effi-
ciency of reducing burden policy limited to schools, 
extracurricular coaching has increased dramatically. 
The students are busy with the lessons in school and 
the coaching classes.The parents are busy looking for 
best coaching classes and teachers for their children.
The students lessons-burden is still too heavy, the 
wages of coaching lessons become the economy bur-
den for the parents to bear.

3 THE ANALYSED METHODS TO REDUCE 
THE STUDENTS LESSONS-BURDEN 

The students lessons-burden caused without enough 
protection for its existing rightly and developing 
rightly, at the same time it led to various education 
aims and various teaching functions in school. The 
government, school and society should carry out con-
stant reform in all levels and all aspects, explore the 
practical measures for reducing lessons-burden, pro-
mote the education develop healthily.

3.1 Improve education evaluation methods

NMET decides on a person’s whole life, the exami-
nation is regarded as the only testing tool, the grade 
is the only goal of evaluation, it is not scientific. The 
education evaluation ways must be diversified.

Individual differences theories think that every 
individual is different. There are differences among 
individuals and individuals, the ability has early and 
late differences, sex differences and character dif-
ferences. According to this theory, Gansu province 
should take measures to reform in education eval-
uation methods. First, the reform should break the 
usual rule to have an NMET each year, and offer the 
students to have many chances to exam. Second, the 
education evaluation standards must be diversified, 
they are based on the students morals, intelligence, 
physical training, beauty and labor. Gansu province 
must adjust the requirement of education developing 
rules, and get rid of the only education evaluation way 
by the grade.

3.2 Promote Gansu province education resource 
equipment by making up for weak machine-made

First, the education department must invest much 
money for Gansu province’s education resources, 
and make sure to have enough education resources 
to meet the student’s requirements. In the situation of 
enlarging needs, keeping growth and adjusting struc-
tures. Saving money is enlarging quickly, the flowing 

9781138027282_Chp_2043.indd   614 21/04/15   7:55 PM

 



615

funds in society is increase quickly, China has stepped 
into the period of rich funds, and raise the possibility 
to enlarge Gansu province education resource invest.8

Second, promote Gansu province education 
resource equipment by making up for weak machine-
made, raise the education quality and realize the 
leaping development. The realized ways to make 
up for weak machine-made can be  diversified. For 
example, gansu province government should tend to 
the weak groups properly in the process of making 
education policy, this tendency should be based on 
the education developing ability of raising the weak 
groups and competition abilities. In addition, depend 
on the third department’s power, the third department 
is based on promoting public benefits, but it has flexi-
ble ways in the process of handling, and help the weak 
groups to ensure education benefits, which will pro-
mote fairness in education and reduce the students’ 
lessons-burden.

3.3 To strengthen the supervision of 
implementation of the reducing burden policy 

Realizing reducing burden not only depends on the 
government to make out policy, and it is useful to 
carry out the policy. To realize the Gansu province 
middle school students’ reducing burden goal must 
depend on the policy to carry out. On the one hand, 
the government should strengthen scientific and man-
ageable policies while make policy, and should be 
able to make the policy goal planned in amounts so as 
to be checked evaluated and supervised. On the other 
hand, the government should make rules to punish the 
schools seriously, which violate the reducing burden 
policy. The government also should make the inspired 
policy, to praise the schools which observe the rules, 
direct the schools to observe the rules actively, and 
raise the policy’s public authorities. Finally, the gov-
ernment should strengthen the supervision of public 

opinion, and offer many ways to complain, make a 
good environment for supervision of public opinion.
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ABSTRACT: English, as a language for international communication, is essential in the world today. With 
the rapid change and development of the society as well as the change of the qualified people needed, uni-
versity students have changed their learning needs and desires of English learning. Therefore, most uni-
versities own English-majors. The English teaching methods directly affect the achievement of the aims of  
English teaching and the satisfaction of the learners’ needs. We should analyze English major learners in 
Chinese universities and find the precondition for implementing the teaching plan and improving teaching 
methods. The university English teaching has emphasized on improving their practical application abilities 
of listening, speaking, reading and writing instead of the specific explanations of words, sentences and other 
basic language points. In this thesis, the writer will mainly research the present teaching and learning situation, 
explore learners’ needs, pros and cons of current teaching methods, and aim to find effective teaching methods 
to better suit the needs of university English Major Learners, supported by a survey designed by the author. 
Also, this thesis intends to find out what kind of teaching methods are most frequently adopted in the process 
of teaching, what kind of possible effective teaching approach might be greatly encouraged and used in the 
future, and  accordingly give some suggestions for English educators and learners to choose effective ways of 
teaching and learning. 

1 INTRODUCTION

What kind of needs should be analyzed among uni-
versity students in China? We should think over 
that analysis involves objective needs and subjec-
tive needs. A large number of students majoring in 
English in university in China learn English as their 
second foreign language. Some of them are success-
ful learners, while most of them have encountered 
various kinds of difficulties. It is vital and necessary 
for language teachers to help those language learn-
ers who have problems during their learning process. 
And the first and foremost step is to find the reasons 
and identify the needs of the students.

Objective needs include all the objective condi-
tions of the language learners, such as their original 
language level, learning conditions and environ-
ments, learning methods, problems and difficulties 
in their learning process while subjective needs refer 
to the cognitive and affective needs of the language 
learners such as learning motivation, requirements 
for teachers, expected learning outcome, self-esteem 
and attitude towards learning.

It is common that in the purpose of passing the 
university entrance examination, teachers lay much 
emphasis on the practice of English reading and 
 writing. The ignorance of the importance of listening 
and speaking has lead to a worrying and embarrass-
ing situation: a large number of students majoring in 

English in university do well in exams but perform 
terribly bad in English communication. As far as 
English major students are concerned, what they pur-
sue is not to grasp some easy English for daily com-
munication, while English major students deem that 
they need to perform very excellently both in oral and 
written English. It is noticing that Chinese students 
majoring in English in university who are negatively 
influenced by the university entrance examination 
find it much more difficult to do a good job in listen-
ing and speaking than reading and writing. This, to a 
large extent, is mainly caused by the exam- oriented 
teaching mode and the unreasonably designed content 
of the exam itself. The majority of students majoring 
in English in university consider studying English a 
means for their careers.

2 OBSTACLES AND REASONS ON 
LISTENINg, SpEAkINg, READINg, AND 
WRITINg

The four main components of English are: listening, 
speaking, reading and writing. Teachers have to know 
clearly about the present teaching situations and 
existing problems of each of the above four aspects 
aiming at solving them, implement teaching plan 
and improve teaching methods according to needs 
analysis. 
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The following chart illustrates the percentage of 
students who felt they most urgently need to improve:

Listening is the combination of listening and under-
standing. The process of listening comprehension is 
the process of using all kinds of knowledge and skills. 
In the listening process, how much a student master 
the basic knowledge of language , to a large extend, 
determines his comprehension ability and his reaction 
rate. pronunciation barriers and speed barriers. A large 
number of university students are so poor at pronun-
ciation that they can not understand the meaning of 
a passage, even a word of a native speaker. knowing 
what others are saying is the basis of making a con-
versation. Besides, much emphasis has to be put on 
some English words with similar pronunciation and 
correctly identifying some confusing phonemes, such 
as sheep - ship, house - horse. Some English teachers 
speak English very slowly in order to make sense. 

As time passes, students form this habit of adapt-
ing to the slow or normal speed while can not fol-
low the speed of the listening materials. If they meet 
some words with pronunciation of weak, stress, loss 
of detonation, stress transfer and the change of pro-
nunciation and intonation, they will find it extremely 
difficult to understand. 

There are a variety of factors that make students be 
afraid of speaking out. Firstly, they feel nervous and 
embarrassed when they can not continue speaking. 
Besides, most students fear to be laughed at and crit-
icized by teachers when making mistakes. Secondly, 
a great number of students find it difficult to pick up 
appropriate topics and communicate with foreigners 
due to the lack of intercultural competence. A per-
ennial issue in the Chinese oral English class is that 
teachers will always keep saying while students keep 
listening. Traditionally, students are assumed as pas-
sive receivers of knowledge but not active executors 
of English learning. Therefore, it is not surprising at 
all Chinese students are still deaf and dumb in English 
even if they have learned English for almost 12 years. 
This is probably the result of lacking of practice.

Reading can be divided into intensive reading and 
extensive reading. Teachers cannot use the same teach-
ing method for both in that these two kinds of read-
ing require differently from each other. The aims of 

intensive reading are to understand the context; to know 
clearly what the main idea was, why did the author tell 
the story, how it went on, when did it happen. However, 
it is enough for readers to get the main idea without 
knowing every detail. Thus, it is ineffective and a waste 
of time for teachers to analyze every detail of a text.

Many English teachers I interviewed all agreed 
that most university students were poor at English 
writing with so many errors that the teachers could 
not tell what they wanted to say sometimes. The stu-
dents usually find in difficult to use right words or 
phrases to express appropriately in their writings. 
There are a lot of linguistic errors, such as, lexical, 
syntactical, and sentences, influenced by L1 direct 
transfer, seem confusing. 

In China, English learning is quite a boring and 
daunting task while English teaching is also a tedious 
and arduous work. And they are still “deaf and dumb 
in English”, since the English courses are test-oriented 
and grammar-based Chinese university students find 
it difficult to communicate with foreigners and they 
are discontent with their learning outcome for years 
of hard-working in spite of hardships. 

3 THE METHODS AND STRATEgIES OF 
TEACHINg FOR STUDENTS MAjORINg IN 
ENgLISH 

3.1 Listening teaching

The first action for most students is to translate 
English to Chinese while listening English. This is 
indeed not a good way to improve listening for that 
people have waste time for note-taking which is very 
important for getting the main idea and answering 
questions. It is better for students to think in English. 
It is an effective way to get a great deal of knowledge 
of western culture and literature as well as living hab-
its, local conditions and customs and ways of life. 

First, learning phonetic symbol is the premise of 
learning English. The phonetic symbol determines 
students’ pronunciation, intonation. Therefore, the 
first and essential task for teachers is to make sure that 
students pronounce correctly. Second, on the condi-
tion of making sense, teachers should work on speed-
ing up and try to speak faster to train students’ listen-
ing. Third, different people show different preference 
for British English or American English. However, 
it is better for teachers to attach importance to both. 
No one can predict the speaker’s accent in the exams 
or in a conversation. Fourth, the dominating reason 
why students find it difficult to express themselves 
is that their vocabulary is too small. There’s no doubt 
that teachers should help students with enlarging their 
vocabulary efficiently, such as, assigning reading 
homework regularly, reciting some good articles. 
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3.2 Speaking teaching

In the student-centered situation, students are actively 
performed in the learning process deciding what to 
learn, how to learn, while a teacher is defined as a 
co-communicator, an instructor, an organizer of 
resources, a needs analyst. Teachers should give clear 
instruction to students and allow them to develop 
their own speaking habits and create their own goals. 
Besides, it is teacher’s duty to choose the appropriate 
learning content based on students’ interests, needs, 
expected goals, for example writing E-mail, inter-
preting, etc. Another essential part for teachers is 
to encourage students to speak English anytime and 
anywhere.

 Another effective way of oral English teaching  
I highly recommend is cooperative learning. In gen-
eral, English of students from economically developed 
costal provinces and urban area is better than those 
from inland rural areas (Hu, 2003). Therefore, teach-
ers have to make sure that members of each group 
have the similar English proficiency both in spoken 
English and in listening. So they can share their ideas 
freely without fear and cooperate harmoniously.

Teachers should make efforts to help students to 
recall their own culture while introducing the target 
culture, to make a comparison of the two cultures 
and to find out and analyze the similarities and dif-
ferences. So students are capable of connecting the 
target culture with their source culture and mak-
ing good performance in the real communication 
situation.

3.3 Reading teaching

Reading can be divided into intensive reading and 
extensive reading. The intensive reading requires stu-
dents to completely understand the context as possi-
ble as they can and try their best to grasp every part 
of it. So it is better for teachers to guide students to 
acquire intensive reading skills and know every detail 
well. Besides, students themselves should think over 
in person and make effort to get the necessary infor-
mation and knowledge with their teachers’ guidance. 
As for the approaches of extensive reading, scanning 
and skimming (to select text that are worth spending 
time on and read carefully) ,scanning and skipping (to 
glance through the context rapidly to get some spe-
cific information with some part skipped) are highly 
recommended. 

From a large number of English students, the rea-
son they cannot understand the text is due to small 
vocabulary and lack of previous knowledge. An 
effective method to solve the problem is to enlarge 
students’ vocabulary and enrich their knowledge by 
reading more and reciting more.

3.4 Writing teaching

In such an interpersonal communicative society, 
English for communicative purposes (ECp) is much 
more vital than English for academic purposes 
(EAp). Much more emphasis on people’ communica-
tion ability has been put, not only in speech but also 
in writing. 

Writing is closely linked to Reading, which pro-
vides methods for acquiring linguistic knowledge and 
writing style. Reading and writing are considered as 
a complementary process. Reading can help students 
develop the techniques of reading and guide them to 
write. So the author lists two ways of the integration 
of reading and writing. Firstly, summarizing provides 
students with valuable practice in getting the main 
idea and restating them in their own words. It is an 
effective way for students to write a summary based 
on the articles they have read to improve their reading 
and writing competences. Besides, imitation is also 
an important means of acquiring the skills of English 
writing. generally speaking, the teachers should 
choose some good materials concerning with western 
cultures and social phenomena which can serve as the 
models for the students to imitate not only in writing 
styles but also in the construction of sentences. 

In addition, it is convenient for mutual talks and 
giving timely feedbacks through blog. So students can 
reflect themselves and revise their writings through 
teachers’ and classmates’ evaluation. In foreign coun-
tries, numerous linguists and language educators 
have made enormous studies considering the blog 
as a good method of teaching and communicating. 
Meanwhile, students make full use of the functions 
of computer, such as, spelling, revision and grammar 
examination to improve their own writing and help 
teachers save lots of time in correcting unimportant 
mistakes to a large extent.

4 CONCLUSION

Language is a kind of cultural form. Students, who 
consider English as a foreign language, must know 
the history and knowledge of the western culture 
and literature .They need to know some British and 
American national people’s living habits, cultural 
background, local conditions and customs and ways 
of life. With a good command of such information, 
listening comprehension will be much easier.

Besides, the students’ dissatisfaction of Chinese 
traditional teaching methodology shows that effective 
reforms on English education in China are necessary 
and expected. Some western education concepts, such 
as, Communicative Language Teaching approach 
(CLT), learner-centered teaching method, English for 
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Communicative purpose (ECp), task-based teaching 
strategy are greatly encouraged to be adopted based 
on China’s teaching and learning condition. 

ACkNOWLEDgEMENT

The paper is one of the results of the provincial qual-
ity project teaching and researching topic. project 
name: trial point of major comprehensive reform, 
Code: 2013zyzm086.

About the Author: Rui Dai, graduate student 
degree, associate professor in the English Department 
of Anhui Sanlian University, visiting scholar of the 
Ministry of Education in Shanghai International 
Studies University.

REFERENCES

[1] Brindley, g. (1989). The Role of Needs Analysis in 
Adult ESL Program Design. In R. johnson (Ed.), The 
Second Language Curriculum (pp. 14-18), Cambridge: 
Cambridge University press.

[2] Brindley, g. (2000). Needs Analysis. In M. Byram 
(Ed.), Routledge Encyclopedia of Language Teaching 
and Learning (pp. 439-445). London: Routledge.

[3] Brown, j. D. (1995). The Elements of Language 
Curriculum: A Systematic Approach to Program 
Development. Boston: Heinle and Heinle.

[4] Chang, C-S. (2008). Listening Strategies of L2 Learners 
With Varied Test Tasks. TESL CANADA journal, 25(2), 
1-22

[5] Haiyan Zhang. An Empirical Study of University 
English Writing Teaching Based on Blog [J]. journal 
of Changchun University of Science and Technology, 
2011, 5.

[6] keene, E. O. (2008). To understand: New horizons 
in reading comprehension. portsmouth, NH: Heinemann.

[7] kemp, E. (1998). Design Effective Instruction. 
Englewood Cliffs, New jersey: prentice-Hall, Inc.

[8] Lefrancois, guy R. (2004). Theories of Human 
Learning, Beijing: Foreign Language Teaching and 
Research press.

[9] Liao, X. (2004). The need of Communicative Language 
Teaching in China. ELT journal, 58(3), 270-273.

[10] Nunan, D. (1988). The Learner-Centered Curriculum: 
A Study in Second Language Teaching. Cambridge: 
Cambridge University press.

[11] Ou, Yangjing & guo, Xiaohua. (2010). A New 
Exploration of College English Writing Based on Error 
Analysis Theory. Foreign Language and Literature, (2), 
137-140.

[12] Othman, j., & Vanathas, C. (2006). Topic familiar-
ity and its influence on listening comprehension. The 
English Teacher journal, 34, 19-32.

[13] poole, A. (2009). The reading strategies used by male 
and female Colombian university students. profile, 
11(1), 29-40.

[14] Richards, j. C. (2008). Teaching Listening and 
Speaking. Cambridge, England: Cambridge University 
press.

9781138027282_Chp_2044.indd   620 21/04/15   8:03 PM

 



621

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

Research on innovation of teaching model of office advanced training

Xia Cao & Fa Hai Li
School of Electrical and Information Engineering, Hubei University of Automotive Technology, Shiyan, China

ABSTRACT: In order to improve the senior Office training effect, we proposed an innovation of the teaching model 
which consists of “training + level exam + contest”. First, we did some revision on the teaching content and optimized 
it to ensure the teaching content is advanced and scientific. Secondly, we improved the teaching methods and quality 
teaching: we did innovation on practical teaching again and enhanced students’ application capabilities. Then we im-
plemented the innovative teaching mode and enhanced the ability to develop practical applications. Finally we made an 
evaluation of innovative reforms to promote further comprehensive evaluation. Practice has proved that the new teach-
ing model ensured the realization of teaching objectives, providing an important reference for other education reforms.

KEYWORDS: Office Advanced Training; Teaching Model; Innovation.

1 INTRODUCTION

Office software family is the most frequently used office 
software in practical work. Now Colleges and universi-
ties, and even high school set up a basic computer appli-
cation course, this course focuses on the basic operation 
of the main part of the Office suite of office software, 
word, excel, PowerPoint, outlook and other software. 
Students only know fewer of these functions in the com-
puter software Application Foundation and most of the 
students did not learn the advanced features of Office 
software. So these functions are not used. With the con-
tinuous development of information technology, Office 
software is more and more often used. In practical work, 
the advanced features of Office software are always 
needed. Most of the jobs (marketing finance financial, 
administrative management, enterprises English in the 
non-IT Recruitment Management, Business English), 
requires the employer candidates familiar with the 
Office functions and to be quite skilled and able to 
take advantage of the flexibility Office related affairs. 
According to the graduate feedback information, our 
department adjusted the teaching plan, opened the 
“Office Advanced Training” course in management and 
liberal arts majors, and majority of the students highly 
recognized and praised this.

2 AN IDEA ABOUT INNOvATIvE TEACHINg 
MODE

2.1 Revision of teaching curriculum syllabus to 
improve teaching content

In the revised syllabus, we should start from the 
application of Office advanced training courses and 

take advanced applications and integrated application 
as the main point. We establish a “student-centered, 
teacher-led” philosophy of education, and actively 
carry out the reform of teaching content. On the one 
hand, we teach students to master Office advanced 
training projects, on the other hand, we should focus 
on students’ ability in solving daily problems though 
the knowledge they have learnt. Meanwhile, we take 
the update and integration of the teaching contents 
and curriculum as one, and follow office software 
cutting-edge technology, to introduce the new tech-
nology into the Office software Practical Teaching in 
time to ensure advanced scientific teaching content.

In optimizing the teaching content, we should 
combine professional training programs, to develop 
training content in line with the actual needs. First 
when we organize the training content we should 
have a global system view, to distinguish between 
levels, both have concrete and abstract ways to form 
a “three-dimensional” knowledge system. Secondly, 
we must tap of training in vertical and horizon-
tal sequence organic links between knowledge. We 
should organize knowledge content from whole to 
part, from the general to the individual, progres-
sively, from easy to difficult, from the known to the 
unknown. Finally, to determine the appropriate depth 
and breadth, to control the depth, breadth, difficulty, 
speed to make student receive mental potential range.

2.2 Improve teaching methods to improve teaching 
quality

Teaching methods should fully reflect the student- 
oriented, respect the students, develop students’ 
ability to do a facilitator. First, we should translate 
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the “teaching-centered” education model to a “stu-
dent-centered” education model. The traditional mode 
of education is always put student passive and subor-
dinate position, but just suppress the students’ crea-
tivity and motivation to learn, we stressed the need 
to respect the student’s status and rights, and fully 
consider the student’s personality, personality dignity. 
Chinese students too passive operation, innovation 
and problem-solving skills of students with respect 
to advanced Western countries is relatively weak, the 
prevalence of high scores, low-energy phenomena 
[1]. Therefore, we must encourage students, using 
heuristic teaching, the teaching of the transition from 
demonstration, validation of the comprehensive train-
ing, design and innovation training, develop an inter-
est in their own learning, active, positive, creative 
participation in learning as to establish a good way 
of thinking is more important than knowledge itself. 
Furthermore, it is necessary to traditional single train-
ing model into focus the development of students’ 
personality and creative diversity training model, stu-
dents’ creative spirit and the desire to create, develop 
students’ ability to adapt skills, social skills, innova-
tion capacity.

Teaching methods’ reform and innovation of 
“Office Advanced Training” reflect disciplined man-
agement and the characteristics of liberal arts majors, 
in practical teaching activities by heuristic teaching 
to come to succinctly and training, thus creating a 
harmonious, dynamic, open classroom atmosphere, 
stimulating students’ curiosity and potential ability, 
guiding students in active learning. Through teach-
er-student interaction, extracurricular school, the 
network will complement the classroom teaching. 
Combine with modern information technology to 
enrich the network teaching, teaching in the form of 
a more comprehensive, open for students to create a 
self-learning environment.

2.3 Innovative teaching, enhance application 
capabilities

In people’s traditional impression, for the cultivation 
of professional talents, mostly abstract theoretical 
knowledge, boring lectures [2]. Training “practical, 
personalized” application-oriented talents, to imple-
ment the “strong, heavy application of ” the principles 
of personnel training, change the abstract to the con-
crete, becomes boring as vivid. Throughout the prac-
tical teaching, students practice the concept, skills 
training, internship project participants, promoters, 
completely out of the role of passive recipients under 
examination-oriented education. The new training 
model has been in use since the reform so far. 

To manage discipline and practice of project as an 
example of liberal arts majors, based on professional 

training objectives, teaching has always been through-
out the project, a top-down design teaching programs 
at all levels. The most advanced project is the pro-
fessional-level projects are derived from the practice 
of project outcomes or enterprises in the domestic 
game. Based on the level of project analysis and 
dismantling, teachers designed a series of projects 
to support the secondary level capability required 
for the project, these two projects is the project con-
tains a set of related industry background proficiency 
requirements, which is equivalent to a comprehen-
sive training program, the curriculum knowledge 
associated organically combine to make students 
understand the curriculum between the organic and 
the associated knowledge base rather than isolated 
knowledge points, while a strong support level pro-
jects teaching and learning. For example, “Batch 
Processing Report Card” project, the students report 
card design, send bulk mail merge with technology 
to master the requirements put forward a comprehen-
sive, integrated learning for these capabilities, and 
ultimately makes students proficient in computers. 
Requirements set closely around the entire course of 
social development of talent, and college “Excellence” 
and “industry personal training programs”, education 
reform idea of combining theory and effectively melt 
in practice. After a good training for students to put 
their theoretical knowledge into practice to improve 
their ability to cultivate a sense of team spirit and 
cooperation for the college application delivery to the 
enterprise-level expertise and laid a solid foundation. 
This comprehensive, full of, full of learning, effec-
tively increasing the joy of learning, improve learning 
efficiency, greatly enhance the ability of students to 
practical application.

2.4 Combined with the experimental teaching 
demonstration center system, promote 
diversified learning modes

Before the training course, students are supposed to 
download training guide book and material demon-
stration center teaching system through the internet, 
they are also allowed to preview the training target 
and content. Let the students enter the laboratory 
with questions, thus students can avoid wasting time 
during the training; teachers can improve teaching 
efficiency, improve the students’ interests in advanced 
training course of Office, cultivate students’ auton-
omous learning ability and innovation ability. By 
means of the teaching system, changing teaching 
method and the interaction between teachers and stu-
dents, the exchange between teachers and students 
can be achieved a wide range, democracy and targeted 
stage, the relationship between the teachers and stu-
dents can be equality and harmony. During teaching, 
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teachers design teaching situation and teaching plan 
according to students’ actual situation. This can let 
students immersed in the ocean of knowledge, thus 
out of interest, students can keep themselves in the 
problematical situation, began to take the initiative to 
solve the problem answer. Thorough training on the 
analysis, teachers can directly display the whole oper-
ation process and operational details, and repeated 
reproduction in whole process which are abstract and 
difficult to express in the traditional teaching, even 
can’t express the problem vividly demonstrated. In 
the comprehensive training, students learn through 
observation, seek the solution with a problem, all 
this improved the students’ learning enthusiasm and  
the aspiration to explore, so that a considerable part 
of the students change the way they used to just like 
take the medicine according to prescription into vol-
untarily do the research. The way of learning from 
the academic society, produced a qualitative leap, 
improve the students’ ability to use knowledge and 
solve practical problems [3].

2.5 With “training + grade exam + competition” 
mode of teaching, strengthen the practical 
application of ability

“Training + Level Test + Contest” teaching mode 
that allows students to learn through training to 
apply knowledge in practice, through the National 
Computer Rank Examination check students’ practi-
cal ability, through competition to stimulate students’ 
creative potential through the three effective integra-
tion of students’ learning ability and creative thinking 
skills. In the “Training Level Test + + Contest” for 
students to learn the process of the integrated use of 
knowledge, learn to think independently and solve 
problems, learn to take the initiative to learn.

Practical teaching as an important means of 
 application-oriented personal training, as to cultivate 
students’ ability to apply technical expertise, ability to 
analyze problems and solve problems plays an irre-
placeable important role. Through the machine train-
ing, students are able to appreciate what they have 
learned how it should be applied to generate interest in 
learning, but also accumulated some basic experience 
to solve problems. With the basic problem-solving 
experience, encounter problems in the future when we 
can solve the problem through self-study, in order to 
cultivate students’ ability to think and solve problems.

NCRE examination of society, which is closely 
coordinated with the needs of the community, wel-
comed by employers. Depending on its assessment of 
the extent and content of the different sectors of soci-
ety need to use a computer designed, reflecting the 
high degree of integration of knowledge and practical 
application of the university and the community to 

enhance their employability and competitiveness of 
an important reference. In teaching, on the one hand 
to encourage students to take the exam ideologically 
courage, on the other hand, we are closely linked to 
the National Computer Rank Examination points, 
repeated training to students to improve their exam 
pass rate, forming a “grade exam + training” Teaching 
model to improve the students’ ability to apply the 
true sense.

Subject to the game way contest to inspire students 
to integrate theory with practice and the ability to 
work independently, pay attention to the cultivation 
of students’ awareness of innovation, science and 
spirit, sense of collaboration, organizational ability 
and competitive strength. The “ITAT contest” on the 
application and expansion of innovative applications 
have higher requirements, the contest’s events “Office 
Automation Advanced Applications” single subject 
not only the game, as well as integrated application 
game, students can enrich the cultural life entertain-
ing, students sense of competition in the workplace 
and improve professional competence. We propa-
ganda “ITAT contest” will teach students a compre-
hensive understanding of the contest. Held annually 
in advance campus “ITAT contest”, from the selection 
of the best players to participate in a national “ITAT 
contest” to form a pattern, “Training + Contest” 
teaching, students’ interest in learning from the per-
spective of academic competition, thereby improving 
students’ ability to apply and innovation.

2.6 Innovative pricing model

Evaluation methods no longer a simple test on the 
machine, but to pay attention to assess students’ prac-
tical ability, so as to put the culture of teaching focus 
on the ability to effectively train students to analyze 
problems, problem-solving skills, to develop stu-
dents’ innovative spirit, improve their overall quality, 
faster and better integration with social needs [4]. 

Due to the practical aspects of project design based 
on the particularity implementation of teaching, 
assessment and summative evaluation process to take 
a combination of at the end of the student’s ability 
to learn a comprehensive evaluation also changed the 
traditional model, adopt a project design based, write, 
on the plane, experimental, oral, contests and other 
forms of comprehensive evaluation of the respondent 
way [5]. Self-assessment and peer assessment, group 
self-assessment and peer assessment aspects of the 
teacher evaluation scores given by students during the 
final evaluation. Meanwhile, the Teaching Quality 
Management and Assurance college teaching process 
and results of the Ministry of Training faculties to 
assess aspects of the whole, to improve the practice of 
the next school year to prepare.
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3 THE EFFECT OF TEACHINg PRACTICE

Since the implementation of the reform, Office 
advanced training courses pilot innovative teaching 
mode after several years, not only fundamentally 
change the traditional teaching methods, but also 
improve the management disciplines and undergradu-
ate liberal arts majors practical aspects, to achieve the 
traditional computer applications and the combina-
tion of new technologies and methods to implement 
a student-centered enlightening discussion, research 
and comprehensive teaching methods, training of the 
students’ basic skills, to develop observation, ana-
lyze and solve problems in basic ability to develop a 
way of thinking particularly comprehensive analysis 
of the problem [6], to stimulate the sense of innova-
tion, training and achieved good results, so Office 
advanced training to become a welcomed and loved 
by the students of the course, in the “training + rating 
exam + contest” teaching mode excitation and driven, 
self-improvement and enrich the design and made 
many close to the actual creative new good works, 
effectively ensuring the realization of the new teach-
ing objectives.

4 CONCLUSIONS

Teaching through practice and training, basic quality 
of students get a comprehensive analysis of the use of 
knowledge and ability to get training and enhanced, 
they have a lot of people get the computer certificate. 
According to statistics, since the practice of teaching 

reform in recent years, our school management sci-
ence and liberal arts majors, 80% of students received 
a National Computer Rank Examination Certificate, 
in addition to a number of students received the 
National Information Technology Application 
Contest certificate. After graduation, most students 
entering the enterprises, institutions, and has been 
universally praised by the employer.

REFERENCES

[1] Wang, C. & Liang, M. 2011. An innovative model 
of practice teaching. Research and Exploration in 
Laboratory 30(7): 152–154.

[2] Yao, X.S. & Jiao, Y.Z. 2011. Study and practice on 
mode innovation in experiment teaching of agricultural 
engineering. Journal of Henan Institute of Education 
(Natural Science Edition) 20(1): 60–64.

[3] Liu, C.H. & Zhang, H.Q. 2010. Innovation and exper-
imental of teaching mode of laboratory opening. 
Experimental Technology and Management 27(10): 
188–190.

[4] Zhu, W.Y. 2012. Innovation and exploration of exper-
imental teaching of economics and management and 
its operation mechanism. Research and Exploration in 
Laboratory 31(8): 435–438.

[5] He, C.L. & Li, M.D. 2012. Teaching model of innova-
tion and personnel training practices for IT profession-
als in normal university. Journal of China West Normal 
University (Natural Sciences) 33(2): 218–220.

[6] Wang, L.F. & Dong, D.L. 2011. Exploration and 
practice of the multi-mode multi-level electronic 
and electrical practice teaching model. Research and 
Exploration in Laboratory 30(3): 94–96.

9781138027282_Chp_2045.indd   624 21/04/15   10:00 PM

 



625

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

A study on dimensions of university teachers’ research performance

F. Ren 
School of Management, Tianjin Normal University, Tianjin, China

ABSTRACT: We cannot make an accurate judgment about university teachers’ scientific research situation if 
we explain research performance from the perspective of scientific research results, and it is necessary to extend 
the connotation of the research performed. The paper redefines the connotation of research performance, and 
puts forward that scientific research performed should include not only the teacher’s scientific research output, 
but also the actions which are beneficial to scientific research achievements. Through the questionnaire survey 
of 215 teachers in colleges and universities as well as the exploratory factor analysis and confirmatory factor 
analysis, we develop a four-factor model to reflect the dimensions of university teachers’ research performance, 
the four dimensions are research achievements, direct research behavior, altruistic behavior and indirect re-
search behavior. Finally, the results are discussed and further research directions are pointed out.

KEYWORDS: University teachers; Research performance; Dimensions; Behavior performance.

1 inTRODUCTiOn

The study of research performance management has 
always been the focus of academia, the evaluation of 
research performance and the antecedents of research 
performance are always hot issues of theoretical 
research. However, few scholars have discussed the 
meaning of the research performance, the vast major-
ity of scholars believe that the research performance 
is a series of scientific research achievements, includ-
ing research projects, published papers, academic 
monograph, rewards, economic value of scientific 
research, and so on (Giovanni et al. 2011). in fact, 
this is a performance point of view based on the per-
spective of scientific research results (Giovanni et al. 
2013). With the development of the theory of perfor-
mance management, more and more scholars began 
to realize the deficiency of performance point of view 
based on results. They think that the result of work 
will be affected by many factors, the effect of individ-
ual has been just one of them, so it will be unfair to 
evaluate the employee’s job performance completely 
from the perspective of the work results, in many 
cases, the cause of the unsatisfactory work result is 
the deterioration of the external environment (neal 
& Griffin 1999). At the same time, too much empha-
sis on the result of the work can cause employees to 
pursue short-term interests, and ignore the concrete 
manifestation of employees in the process of work, 
it will be unconductive to performance improvement. 
Because of the deficiency of result performance view, 
the researchers started to explain the connotation 
of performance from another perspective, in these 

studies, the concept of performance based on behav-
ior is one of the most influential point of view, and 
the performance is defined as a series of employees’ 
behavior which is beneficial to the organization. This 
study believes that if we understand the research per-
formance as a series of scientific research achieve-
ments, such as projects, papers, monograph, it will be 
unconductive to our objective and accurate evaluation 
of research performance, and the teachers’ subjective 
effort and cooperation behavior should also be incor-
porated into the concept and category of research 
performance, it is necessary to extend the connota-
tion of the research performance. This paper uses the 
related theories of behavior performance and rede-
fines the connotation of research performance from 
two aspects of behavior and results, and on this basis, 
the dimensions of research performance are analyzed. 

2 COnnOTATiOn OF RESEARCH 
pERFORmAnCE

The concept of behavior performance has enriched 
our understanding of the performance, taking the per-
formance as the employees’ behavior is more advan-
tageous to determine the adaptability of employees to 
work. However, the existing strucure model of behav-
ior performance may not be suitable for university 
teachers, at the same time, evaluating the university 
teachers’ research performance completely from the 
the category of behavior performance and taking the 
research performance as teachers’ behavior are inap-
propriate, which will be unable to fully embody the 
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unity betwween teachers’ personal and university on 
the development target, and ignoring the results com-
pletely could harm efficiency improvement.

Therefore, this study puts forward that research 
performance is result first, that is, university teachers’ 
research output, including undertaking and participat-
ing in the research projects, published papers, science 
and technology works, prizewinning achievements, 
patents, economic value of scientific achievements, etc. 
On the other hand, research performance should also 
include a series of good behavior which will promote 
research achievements of themselves, others and the 
research team, results and behavior are equally impor-
tant for the evaluation of university teachers, and they 
are the indispensable parts of research performance.

3 RESEARCH mETHOD

Through the analysis of existing literature and 
 discussing with the relevant experts, the initial ques-
tionnaire reflecting the content structure of univer-
sity teachers’ research performance was developed. 
Furthermore, we used this questionnaire as tool and 
select a certain number of university teachers for sur-
vey research. After obtaining research data, we used 
SpSS statistical software to do exploratory factor 
analysis, and through repeated screening, the dimen-
sions of university teachers’ research performance 
were determined. Then we used LiSREL software 
to do a confirmatory factor analysis of the structure 
model of university teachers’ research performance, 
which was determined by exploratory factor analysis, 
the validity of the model was tested, and finally the 
dimensions of university teachers’ research perfor-
mance were confirmed. 

From the point of the present studies, most schol-
ars thought that the research achievements should 
include project, paper, monograph, reward, and so 
on. Therefore, in this paper, on the basis of existing 
research, at the same time considering the opinions 
of the related experts, research performance should 
contain research projects, published papers, science 
and technology works, prizewinning achievements, 
and patents from the perspective of the result. Around 
the above several aspects, the questionnaire designed 
seven items.

Few research had payed enough attention to 
research performance from the perspective of behav-
ior. in this paper, through in-depth interviews of 
experts, combined with the existing research, we 
explained research performance in three aspects under 
the perspective of behavior performance, including 
the behavior of directly beneficial to the research 
achievements of their own, behavior of beneficial to 
the research achievements of others, and behavior of 
beneficial to the improvement of scientific research 

levels of their own. Around the good behavior of 
the above three aspects, the questionnaire designed 
 twenty-one items.

The questionnaire included measurements of basic 
respondent information, result performance, and 
behavior performance. Except for basic respondent 
information, all the items are measured by five-point 
Likert scales (1 = “very unimportant” and 5 = “very 
important”).

With the help of favorable conditions of an author 
working in the University, we actively took advantage 
of colleagues, classmates, friend and other social rela-
tions, and directly asked respondents to complete the 
paper questionnaire or fill the questionnaire by E-mail. 
in this study, a total of 250 questionnaires was distrib-
uted, after a week, 233 questionnaires were collected, 
deducting 18 incomplete questionnaires, 215 ques-
tionnaires were used for analysis. Among the respond-
ents, 30 years old and under, 35 people, accounted 
for 16.3%, 31–40 years old, 109 people, accounted 
for 50.7%, 41–50 years old, 33 people, accounted 
for 15.3%, 51–60 years old, 29 people, accounted for 
13.5%, 61 years old and above, 9 people, accounted 
for 4.2%; bachelor, 17 people, accounted for 7.9%, 
master, 94 people, accounted for 43.7%, doctor, 104 
people, accounted for 48.3%; teaching assistant, 
5 people, accounted for 2.3%, lecturer, 96 people, 
accounted for 44.7%, associate professor, 80 people, 
accounted for 37.2%, professor, 34 people, accounted 
for 15.8%. From the point of distribution, the sample 
covers different age, educational background, pro-
fessional title, subject of university teachers, and the 
respondents have certain representativeness.

4 DATA AnALYSiS AnD RESULTS

This study adopted the method of factor analysis 
to explore the dimensions of university teachers’ 
research performance. Before factor analysis, we 
must confirm whether the sample is suitable for factor 
analysis. We used SpSS statistical software to do data 
analysis, the results showed that the KmO value of 
the sample was 0.917, in Bartlett’s test of sphericity 
chi-square value was 2729.198, significance level was 
0.000, and the sample data was normally distributed. 
From what has been discussed above, the sample 
data was suitable for factor analysis. We used prin-
cipal component analysis with varimax rotation to 
extract common factors, and selected the eigenvalue 
greater than 1 factors. Four common factors were 
extracted at the first time, and the four common fac-
tors can explain 61.700% of the variation. However, 
as the first using questionnaire, there existed a serious 
cross loadings phenomenon, the items of the ques-
tionnaire needed to be adjusted. We deleted the items 
of which the loadings on four factors were less than 
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0.4 and the ones of which the loadings on two factors 
were greater than 0.4. After several adjustments, this 
study removed 13 items from the first 28 items. The 
remained 15 items are shown in Table 1.

The study continued to use principal component 
analysis method to extract the common factors from 
the remained 15 items, and the principle of extrac-
tion was still characterized by the eigenvalue greater 
than 1. Three common factors were extracted, how-
ever the eigenvalue of the fourth common factor was 
0.961, very close to 1. Therefore, this study changed 
the extraction principle of the common factors and 
fixedly extracted four common factors. At this time, 
the four common factor models can explain 71.539% 
of the variation, and the model validity had improved 
significantly than previously. At the same time, the 
KmO value of the sample was 0.899, the result of 
Bartlett’s test of sphericity was significant, the sam-
ple data was suitable for factor analysis. After delet-
ing inapposite items, the Cronbach’s alpha coefficient 
was 0.919, and the questionnaire had good reliability. 
in conclusion, four factors model is more ideal, and 
the results of factor analysis are shown in table 2.

According to the items that the four factors con-
tained, this paper named the four factors as follows. 
Factor 1 is scientific research achievements, mainly 
including Undertaking and participating in the 
research projects, academic papers, academic mono-
graphs, and prizewinning achievements, and the vari-
ance contribution ratio of factor 1 is 20.327%. Factor 2 

is the direct research behavior, mainly including mak-
ing full use of time to engage in scientific research 
activities, insisting on overcoming the difficulties in 
the process of scientific research, doing scientific 
research with honesty and preciseness, and always 
keeping passion for research work, and the variance 
contribution ratio of factor 2 is 20.071%. Factor 3 is 
altruistic behavior, mainly including helping others to 
solve the difficulties in the scientific research, shar-
ing research information with others, giving positive 
affirmation of the research achievements of others, 
and encouraging others to overcome the difficulties 
with scientific research, and the variance contribution 
ratio of factor 3 is 18.557%. Factor 4 is an indirect 
research behavior, mainly including constantly track-
ing the academic frontier areas, learning new theories 
and research methods, and taking an active part in 
academic meetings, indirect research behavior actu-
ally refers to the behavior which is conductive to the 
scientific research level, and the variance contribu-
tion ratio of factor 4 is 12.583%.

The structural model of university teachers’ 
research performance, which was determined by 
exploratory factor analysis still needed to be fur-
ther verified. We used confirmatory factor analysis 
method to test the fitting degree of data and model. 
Using the related function of LiSREL 8.70, the main 
fitting indexes are shown as follows: the value of 

2χ  
was 263.71, the value of 

2χ /df was 3.02, the value of 
RmSEA was 0.097, the value of nFi was 0.94, the 
value of nnFi was 0.95, the value of CFi was 0.95, 
the value of iFi was 0.96, the value of GFi was 0.86. 
in general, the main fitting indexes were satisfactory, 
the result of exploratory factor analysis was verified, 
and the four factor model of university teachers’ 
research performance was well supported.

Table 1. Remaining 15 items.

no. items

1 Undertaking and participating in the research 
projects

2 publishing academic papers 
3 publishing academic monographs
4 prizewinning achievements
5 making full use of time to engage in scientific 

research activities
6 insisting on overcoming the difficulties in the 

process of scientific research
7 Doing scientific research with honesty and 

preciseness
8 Always keeping passion for research work
9 Helping others to solve the difficulties in the 

scientific research
10 Sharing research information with others
11 Giving positive affirmation of the research 

achievements of others
12 Encouraging others to overcome the difficulties 

with scientific research
13 Constantly tracking the academic frontier areas
14 Learning new theories and research methods
15 Taking an active part in academic meetings

Table 2. Factor loadings of items.

item no. Factor 1 Factor 2 Factor 3 Factor 4

1 0.745 0.314 0.207 0.225
2 0.776 0.214 0.247 0.221
3 0.749 0.304 0.147 0.175
4 0.784 0.212 0.215 0.136
5 0.355 0.736 0.178 0.244
6 0.261 0.722 0.236 0.130
7 0.289 0.736 0.369 0.021
8 0.212 0.809 0.016 0.273
9 0.138 0.003 0.833 0.162
10 0.186 0.152 0.820 0.038
11 0.189 0.320 0.760 0.048
12 0.273 0.324 0.531 0.208
13 0.064 0.357 0.124 0.691
14 0.295 0.114 0.037 0.818
15 0.371 0.129 0.380 0.606
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5 DiSCUSSiOn AnD LimiTATiOnS

This study integrated behavior performance point 
of view, extended the connotation of the research 
performance, explained the university teachers’ 
research performance from two aspects of behavior 
and results, and deeply analyzed the dimensions of 
university teachers’ research performance. Using sur-
vey research method, through the exploratory factor 
analysis and confirmatory factor analysis, four fac-
tors model was built to reflect the dimensions of uni-
versity teachers’ research performance. According to 
the eigenvalue and variance contribution, in the order 
the four factors are scientific research achievements, 
direct research behavior, altruistic behavior, and indi-
rect research behavior, it means that the university 
teachers’ research performance is composed of the 
above four main dimensions.

in the four dimensions of research performance, the 
variance contribution of scientific research achieve-
ments is the highest, scientific research achievements 
still are the most important factor reflecting the uni-
versity teachers’ research performance level, research 
performance content includes teachers’ direct results 
in the first place, such as research projects, academic 
papers, academic monographs, and prizewinning 
achievements. At present, the theory researchers and 
practitioners understood the research performance 
primarily based on the point of view of performance 
results. This study suggested that scientific research 
achievements were important for the evaluation of 
teachers’ research performance, but they were not 
all, the behaviors which were conducive to scientific 
research achievements should also be part of research 
performance. At the same time the results of data 
analysis in this paper also confirmed the opinion, fac-
tor 1, factor 2, and factor 3 extracted from factor anal-
ysis reflected the behaviors which were conducive to 
scientific research achievements, specifically includ-
ing direct research behavior, altruistic behavior, and 
indirect research behavior. Direct research behavior 
refers to the behavior of directly beneficial to research 
achievements of teachers, including making full use 
of time to engage in scientific research activities, 
insisting on overcoming the difficulties in the process 
of scientific research, doing scientific research with 
honesty and preciseness, and always keeping passion 
for research work, variance contribution rate of direct 
research behavior is similar to one of the scientific 
research achievements, and direct research behavior 
is an important content of research performance. in 
the two-dimensional model of task performance and 
contextual performance, contextual performance 
includes a series of behavior which has a positive 
influence on others’ work (motowidlo & Van Scotter 
1994). Altruistic behavior proposed in this paper has 
the similar connotation with contextual performance, 

and refers to the behavior of beneficial to the research 
achievements of others, including helping others to 
solve the difficulties in the scientific research, shar-
ing research information with others, giving positive 
affirmation of the research achievements of others, 
and encouraging others to overcome the difficulties in 
scientific research. Altruistic behavior will not affect 
research achievements of their own, but it will have 
a positive impact on others, most behavior perfor-
mance model proposed by previous researchers took 
the behavior of beneficial to the work of others as an 
important part of the performance. Finally, this study 
found that research performance should also include 
indirect research behavior. Although indirect research 
behavior will not directly promote the generation of 
scientific research achievements, it will affect per-
sonnel scientific research level and have indirect 
influence on scientific research achievements.

in this paper the questionnaire was used for the first 
time, the reliability and validity of the questionnaire were 
the result of a one-time test, therefore the questionnaire 
still needs more empirical research to verify. Secondly, 
the questionnaire used in this study was designed on 
the basis of previous studies of related issues and the 
results of in-depth interviews of experts, the beneficial 
behaviors which were conducive to scientific research 
achievements were divided into three main aspects, all 
the items of the questionnaire were all around the scien-
tific research achievements and the above three aspects. 
The division way of research behavior has universal 
meaning, however, whether contains all the beneficial 
behaviors still needs further research.
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The impact of network embeddedness to the enterprise’s technological 
innovation performance in the environment uncertainty: Considering the 
mediation and adjustment
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ABSTRACT: This paper takes innovation network theory as research basis, to explore the differentiated im-
pact on network embeddedness to enterprise technological innovation performance in different network em-
beddness relationship. Analysis of network embeddedness how to influence “enterprises social capital” and 
“across organizational knowledge management”, thus effecting the performance of enterprise technological 
innovation, and studies the moderating effect of external environment variables in the process of network 
embeddedness and network competence influencing on enterprise’s technological innovation performance. It 
could help enterprise to understand the technological innovation performance enhancing path in a network 
environment, and could make enterprise to grasp the effect mechanism of network embeddedness, network 
competence and technological innovation performance, and could establish the theoretical foundation for enter-
prises to strengthen innovation network construction, to improve network competence and enhance competitive 
advantages.

KEYWORDS: Network embeddedness; Environment Uncertainty; Technological Innovation Performance.

1 INTRODUCTION

In the fast changing market environment, the com-
plexity in the process of enterprise innovation 
increases so much, the innovation has become a com-
plex network constructed by the interaction of many 
factors. The technology innovation network formed 
by different innovation body has become the impor-
tant organization form of enterprise technology inno-
vation activates. Some enterprises join the innovation 
network under the formal institutional framework, 
and some enterprises embedded in the innovation net-
work by informal contact. Through formal or infor-
mal ties established contact and obtain and transfer 
knowledge and information. Whatever enterprises 
embedded into the innovation network in any way, 
the relationship between organizations will impact 
on the performance of technological innovation, and 
the embedded feature of enterprises is especially sig-
nificant impact on the performance of technology 
innovation. In order to improve the performance of 
enterprise technology innovation, urgently needs 
to research the mechanism of network embedded 
features to enterprise technology innovation perfor-
mance under uncertainty environment. 

2 ThEORETICAl BACKGROUND

2.1 Embedded network and enterprise technology 
innovation performance

Granovetter thought that embeddness refers to 
the economic action and its consequence will be 
impacted by agent relations and the whole network. 
The earliest and the most traditional classification 
of network embeddedness is divided into relation-
ship embeddedness and structural embeddedness. 
Relationship embeddedness measured mainly from 
content, direction and degree of mutual benefit. 
Structural embeddedness measured by network size, 
density and the position in the network. Some schol-
ars have carried out some research of relationship of 
network embeddedness and enterprise technology 
innovation performance. laursen (2006) through to 
the survey of British manufacturing enterprises found 
that the enterprises who accessed resources from the 
network have achieved better performance than who 
innovate independently. Password (2007) found that 
relationship embeddedness could impact on knowl-
edge obtained from network in turn impact on enter-
prise innovation performance. Wu&Wei based on the 
research on the pharmaceutical companies found that 
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the strong coupling of enterprise network can pro-
mote knowledge transfer and improve  technological 
innovation capability. Also the longer coupling, the 
more positive impacted on enterprise  technology inno-
vation by relationship embeddedness. liu through 
the empirical research found that the  dimensions 
of network embeddedness can impact on enterprise 
 technology innovation by two types of learning. 
Existing research shows that network  embeddedness 
has an important impact on the performance of 
enterprise technology innovation, but most of the 
researches are based on relationship embeddedness, 
the relationship of structural embeddedness and per-
formance is relatively small, and the research, which 
considers the interaction of relationship embedded-
ness,, and structural embeddedness impact on tech-
nological innovation performance is more rare. At the 
same time in the research of relationship embedded-
ness, few scholars classify the network type which the 
enterprise embedded, lack of consideration about the 
difference between the impact of different embedded 
network relationship to enterprise technology inno-
vation performance, and the research on the role of 
intermediate variables in the relationship of network 
embeddedness and enterprise technology innovation 
performance is still less. 

2.2 Enterprise social capital and enterprise 
technology innovation performance

Enterprise capital is regarded as a kind of network 
resources, which rooted in the internal of network 
relationship and utilized through the network. The 
research on social capital is divided into three catego-
ries, one is considering social capital as characteristics 
and contact between enterprise and external entity. 
The second category considers the contact between 
enterprise internal departments as social capital. The 
third category integrated internal and external per-
spective to research the efficacy of enterprise social 
capital. Most scholars focus on the research into the 
efficacy of social capital, has made some achieve-
ments, confirmed the enterprise internal social capital 
has positive impact on enterprise performance, con-
sidered social capital has promoting effect to enter-
prise resource acquisition, it is the key to the success 
of the enterprise. As the importance of enterprise tech-
nology innovation increasing and deepening research 
on social capital, in recent years, some scholars began 
to study the effect of social capital to the enterprise 
technology innovation. landry research the impact 
of social capital of enterprise innovation from inno-
vation process. Wu&Wei research the relationship of 
social capital and enterprise technology innovation 
from the angle of coordination. McFadyen&Cannella 
analyzed the relationship between social capital and 
achievements of enterprise knowledge creation. liu 

(2012) argued that social capital can help knowledge 
transfer in the cooperation of enterprise industry- 
university-institute. hou discussed the impact of 
social capital to technology innovation performance 
based on the moderating effect of absorbing ability. 
Most of existing research are based on enterprise’s 
transaction cost, innovation process and knowledge 
learning from which enterprise internal perspective, 
the perspective of external of enterprise slightly. At 
the same time, the existing research has confirmed 
that social capital has a positive impact on enter-
prise innovation, but did not clear the mechanism of 
every characteristic dimension of social capital how 
to impact on technological innovation performance. 
Most of existing research take enterprise social capi-
tal as independent variables to study the relationship 
with innovation performance, the research of ante-
cedent of social capital is less. 

2.3 Across organization knowledge management 
and enterprise technology innovation 
performance

The rapid development of economy and technology 
makes the knowledge and becomes the important 
weapon of enterprise competition, so knowledge 
management has been a concern topic in academia. 
The current research on knowledge management 
is divided into three schools, the first is a technical 
school, to analysis the importance of knowledge man-
agement from the perspective of information. The 
second is behaviorism school. It thinks that people’s 
behavior can be changed and promoted by knowledge 
management. The third is strategic school. It thinks 
that thorough knowledge management can satisfy 
the future needs of the organization. The process of 
knowledge management is the process of the promo-
tion of competitiveness. Although three schools have 
different definitions of knowledge management, they 
all consider that it is a very complicated process, the 
process includes recognition, collection, creation, 
organization, sharing, application and creation of 
knowledge. Some researchers described the process 
of knowledge acquisition, knowledge creation and 
knowledge storage. Then the scholars studied the 
impact of every segment of the process of knowledge 
management to innovation activities. Most of these 
researches based on the enterprise internal, mainly 
based on an atomic assumed model of an enterprise, 
namely regarded enterprise as individuals rather than 
network perspective. Because of the innovation net-
work, make the knowledge management of an enter-
prise from the individual level up to the network level, 
from a pure internal knowledge management become 
across organizational knowledge management. The 
representative research on the relationship of across 
organization knowledge management and enterprise 
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innovation such as: Wiklund think that knowledge 
resources in the network can improve the innova-
tion ability of the enterprise; Smith thinks that the 
knowledge which acquire from enterprise external 
can increase the wealth of knowledge and improve 
the ability to create new knowledge. These researches 
study the direct impact of across organization knowl-
edge management as which independent variable to 
enterprise innovation, considering across organiza-
tional knowledge management to be the outcome var-
iable to investigate the impact of network elements 
to innovation is relatively less. Most of researches 
aimed at the impact of network elements to one seg-
ment of across organization knowledge management, 
with the one- sidedness. The research of considering 
the across organization knowledge management as an 
intermediate variable investigate the effect of network 
elements to innovation performance is more rare.

2.4 The regulatory role of environmental 
uncertainty in innovation network

Dynamics and evolution are an important essential 
feature of innovation network. Currently, most schol-
ars research focus on the impact of the change of the 
network relationship of each behavior body and inter-
act with each other in an innovation network to the 
other, the research on the impact of constantly updated 
with technology knowledge and information of exter-
nal network to innovation network concerned less. In 
the existing references, Khoja thought that technol-
ogy and market factors have an important influence 
on innovation network formation; Balaji thought that 
changing of environment can impact on the types of 
network relations between enterprises; Wen-Cong 
Ma found that environment uncertainty has regu-
lated the relationship between product innovation 
and market performance; li Wang (2012) thought 

that environment dynamics has positively related to 
the intensity of enterprise innovation. These results 
confirmed that the uncertainty of external environ-
ment can impact on the evolution path of innovation 
network, but the research concerned with the impact 
of its two network relationship and network structure 
is relatively less. The research which discussed the 
effect of environmental uncertainty in the relationship 
of network elements to the technology innovation per-
formance is more rare. Both network relationship and 
network structure can directly impact on enterprise 
technology innovation performance, but technology 
innovation is greatly influenced by the external envi-
ronment, put aside the effect of environment to study 
the relationship between network elements and inno-
vation performance apparently is not comprehensive, 
scientific and practical. 

3 MEChANISM OF IMPACT

The proposed theoretical model is shown as Figure 1.

3.1 The impact of embedded network relationship 
type of enterprise technology innovation 
performance

Enterprises to achieve technology innovation need 
factors such as ideas, knowledge and capital, these 
elements gained by network, the network between 
organization can be divided into technical network 
and commercial network which is based on connec-
tion objects (concloude suppliers, competitors, cus-
tomers and research institutions), Considering the 
reality of the period of Chinese economic transition, 
the resource allocated and power approved most of 
the projects controlled by government departments 
and industry associations, so the government network 
must be attention. In this paper, enterprise embedded 

Embedded 
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social capitalTechnical 

Environment

Market
Environment
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⇒

⇒

Figure 1. The proposed theoretical model of impact of embedded network relationship to enterprise technology innovation 
performance.
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network relationship types divided into three kinds, 
they are commercial network, government network 
and R&D network. Embedded commercial network 
can make enterprise identify market demand better, 
through the communication with customers can more 
accurately determine the value of new technological 
transformation; embedded R&D network can make 
enterprise to realize the technology transfer faster, 
and to realize the innovation function by use new 
technology more effectively; Embedded government 
network can make enterprise obtain the “non-market” 
and special resources, and improve the reputation and 
legitimacy of enterprise, and to promote the innova-
tion activities for enterprises.

3.2 The impact of network connection degree to 
enterprise technology innovation performance

Granovetter mearsured the strength of network by 
interaction frequency, emotional foundation, inti-
macy and mutual benefit, the mutual trust between 
the two sides is the basis of dual relationship. The 
resources of which enterprises innovation need obtain 
from the social relation network, the stronger of the 
connection degree of enterprise network means the 
more social relations it has, thorough positive com-
munication with different subjects in the network can 
share information and opinions. however, different 
external partners provided different resources for 
enterprise innovation, namely in different embedded 
network relationship enterprise can obtain different 
resources. In the process of enterprise innovation, 
because of degree of network connection in different 
types network has strong or weak, will also impact on 
final technology innovation performance.

3.3 The impact of resource heterogeneity degree 
of embedded network relation to enterprise 
technology innovation performance

The different subject in enterprise network, usually 
has resources with different number, different types 
and different content, the resources in the network 
are so rich. Network heterogeneity degree is the lon-
gitudinal amplitude of resources which obtained by 
an enterprise through the relationship of crossing 
the level position, the greater longitudinal amplitude 
means the greater the difference of resource’s type, 
quantity and content, namely the enterprise have more 
opportunity to obtain the resources which needed in 
the process of technological innovation. If the enter-
prise which embedded in commercial network has a 
stronger joint relationship with customers, suppliers 
and competitors, it can enhance the trust of custom-
ers, and obtain more information which customers 
need, and make technological innovation more guid-
ing, at the same time suppliers can provide sufficient 

support when it develop the market of technology 
innovation products. For competitors, can avoid the 
possibility of malicious competition, enterprises 
can rapidly respond to innovation activities through 
obtaining imitation capability of competitors, than to 
improve the chance of successful innovation.

3.4 The impact on network structure embeddedness 
of the relationship between network relation 
embeddedness and enterprise technology 
innovation performance

The position of enterprise in the network determines 
the opportunities and constraints for actors, network 
structure embeddedness can describe by network 
scale, network density and mediation Centricity. The 
larger the network scale of enterprise, the more joint 
relationship with other subjects in the network, then 
build more connection, obtain more resources and 
easier to satisfy the demand of technology innovation. 
Network density refers to the ratio of real contact 
number to capable contact number in the network. 
The higher network density, the more relationships 
between organization, the resources and informa-
tion in network flow faster. high density is helpful 
to develop the trust relationship, sharing information 
and common behavior will be increased, thereby to 
improve the transfer of tacit knowledge. The height 
of network density can impact on the number of 
resources and information which obtained by the 
enterprise from the network. Mediation Centricity 
means the position of middlemen which occupy on 
the shortest path of actors connected with other actors 
and connecting the two sides, show the potential 
control power to others. If an enterprise has higher 
mediation Centricity in the network, so that it is in the 
position of span structure hole and has information 
advantage and control advantage, is helpful to obtain 
the resources and information needed by technology 
innovation from the network.

3.5 The impact on network relation embeddedness 
to enterprise social capital and across 
organizational knowledge management

Enterprise social capital and across organizational 
knowledge management can improve the  development 
of enterprise technology innovation activities, net-
work relation embeddedness can impact on enterprise 
technology innovation performance by enterprise 
social capital and across organizational knowledge 
management. The connection of enterprise from the 
outside world is benefit of technology innovation, and 
also can promote the technology innovation perfor-
mance. Social capital is a kind of network resources, 
it is based on trust, norms and relation network, 
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it is a union of various kinds of actual or potential 
resources which can contribute to target. The enter-
prise social capital consists of structure dimension, 
cognitive dimension and relationship dimension. 
Structure dimension describes the connection struc-
ture between organizations, cognitive dimension 
include common language and identification culture 
between organizations, relationship dimension refers 
to relationship property of organization members, 
especially trust and responsibility. Enterprise obtains 
more social capital can promote technology innova-
tion performance. The higher degree of enterprise 
embeddedness network relationship, the more con-
tact with its partners, it is helpful to understand each 
other, to deepen the mutual trust, and to promote the 
effectiveness of communication. The higher resource 
heterogeneity degree of enterprise embeddedness 
network relationship, the stronger connection with 
partners in the network, the degree of trust between 
partners is higher, and the more communication chan-
nels, the knowledge transmission in the network more 
easily.

Across organizational knowledge management 
activities are divided into four processes, they are 
knowledge acquisition, knowledge transfer, knowl-
edge sharing and knowledge application. This paper 
regards organizational knowledge acquisition and 
across organizational knowledge integration as  
the two dimensions of cross organizational knowl-
edge management. Across organizational knowledge 
acquisition refers to enterprise obtained valuable 
knowledge from other organizations by itself net-
work relationship, this is the foundation of enterprise 
to carry out technical innovation activities. Across 
organizational knowledge integration is the dynamic 
process of combining; integrating and refining the 
external knowledge resources according to enter-
prise own network position and network relations. 
The knowledge obtained by enterprise only used 
through integrating new knowledge system, knowl-
edge through integrating make the enterprise have 
competition ability which can not imitate. Across 
organizational knowledge management can improve 
the performance of enterprise technology innovation. 
The higher degree of embedded network relation-
ship, the closer the relationship between enterprise 
and other subjects in the network, the higher the 
frequency of knowledge exchange, and the greater 
chance to make up for own knowledge gap. The 
higher degree of resource heterogeneity of embedded 
network relationship, enterprise is easier to establish 
the mechanism of information sharing and trust with 
other organizations in the network. Thus realize the 
sharing and transferring of visualization knowledge 
to obtain the core competitiveness, at the same time 
realize the transferring tacit knowledge by coopera-
tion with other organizations.

3.6 The impact on relationship between 
environment uncertainty and relationship of 
embedded network to enterprise technology 
innovation performance

Environmental uncertainty refers to enterprise’s 
external environment dynamics in the process of 
technology innovation activities, it can be divided 
into technical environment and market environment, 
including the degree of disorder market, the degree 
of market competition and the degree of technical 
progress. The innovation network of an enterprise is 
dynamic; it is closely related to the change of techni-
cal environment and market environment. Under the 
impact of rapid change of technical and market envi-
ronment, the innovation network of enterprise needs 
continuously update the network behavior, relation-
ships and members guarantee the injected fresh blood 
to the enterprise innovation. As the change of techni-
cal and market environment, enterprise needs more 
external members to establish relationship in order to 
promote the degree of network connection, the degree 
of resource heterogeneity of embedded network rela-
tionship will also increase, which impact on perfor-
mance of enterprise technology innovation.

4 CONClUSIONS

In this paper, research on the mechanism of network 
embeddedness for enterprise technology innovation 
performance, according to different subjects in the 
network classifying embedded network relationship. 
Emphasize on in the different embedded network 
relationship, the degree of the network connection 
and degree of resources, heterogeneous has a differ-
ent impact on enterprise technology innovation per-
formance. At the same time introducing embedded 
network structure into the model analyses the adjust-
ment effect of this variable. Considering enterprise 
social capital and across organizational knowledge 
management as intermediate variable, pointed out its 
intermediary role in the relationship between embed-
ded network and enterprise technology innovation 
performance. Considering the impact of the external 
environment to technology innovation, introducing 
the environment variable into model, discussed the 
impact of embedded network to technology inno-
vation performance under external environment. It 
could help enterprise understanding the technological 
innovation performance enhancing path in a network 
environment, and could make enterprise grasp the 
effect mechanism of network embeddedness, network 
competence and technological innovation perfor-
mance, and could establish the theoretical founda-
tion for enterprises to strengthen innovation network 
construction, to improve network competence and 
enhance competitive advantages.
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Strategic analysis of the entrance of traditional ethnic sports into classrooms 
of higher educational institutions—taking Guangxi of China as an example

Z.F. Huang & Y.Q.Wei 
Institute of Physical Education, Hechi University, Yizhou, Guangxi, China

ABSTRACT: Traditional ethnic sports possess distinguishing characteristics, excellent functions, and ex-
tensive popularity, at the same time its performing, competitive, and entertaining features are outstanding. Its 
entrance into the classrooms of colleges and universities will highlight the regional and ethnic characteristics 
in schools, allowing the students to grab a deeper understanding of ethnic cultures and accelerating the devel-
opment of traditional ethnic culture. Its entrance can be carried out in the following aspects: first, assert the 
specific goal of exploiting traditional ethnic sports course; secondly, analyze the contents of traditional ethnic 
groups; thirdly, study the methods of exploiting and utilizing the traditional ethnic sports resources in Guangxi; 
finally, realize the rapid and favorable development of traditional ethnic sports course in higher education in 
Guangxi through real case analyses.

KEYWORDS: Traditional ethnic sports; classrooms of higher educational institutions; strategies.

1 INTRODUCTION

Currently, the entertaining and social functions of tra-
ditional ethnic sports tend to be bestowed with new 
educational and exercising values which conforms 
to modern education and these two develop beside 
each other, infusing robust vitality into entertainment 
and exercise of modern society. The values of tradi-
tional ethnic sports are attracting attention of experts 
and educators, transplanting to schools and entering 
classrooms. It breaks out of a sub-cultural ideology 
and integrate into an optimizing education system 
on a daily base. So far, there have been traditional 
ethnic sports course set up in some colleges and uni-
versities in Guangxi, which demonstrates the P.E. phi-
losophy of certain institutions, and goes along with 
the running traits and goals of regional higher edu-
cational institutions. The establishment of traditional 
sports course has broken through the limitations of 
P.E. teaching in higher educational institutions, and 
shows the substance of physical education—healthy 
and lifelong sports. It has optimized the teaching 
contents, provoked students’ learning interests, put 
forward ethnic cultures, and cultivated the students’ 
ability to practice lifelong sports. In addition, it has 
cultivated student’s practice skills in multiple aspects, 
and explored a new way of implementing education 
reform in higher educational institutions concerning 
regional and ethnic situations, and it provides pre-
cious referential and practicing values for education 
reforms in local colleges and universities.

2 DEvElOPING STRATEGIES OF CARRYING 
OUT REFORmS IN TRADITIONAl 
ETHNIC SPORTS COURSE IN HIGHER 
EDUCATIONAl INSTITUTIONS IN 
GUANGxI

2.1 Asserting the goal of exploiting traditional 
ethnic sports

Educational theories hold that cultivating goal is  
the core and essence of a curriculum. It is not only 
the embodiment of education proposals, but also the 
starting point of the whole curriculum; it is at the same 
time the fundamental standards of reforms in curric-
ulum structures, teaching contents, and assessments 
of certain courses. The setting of teaching goal is a 
dynamic process, which should conform to the needs 
of developments of modern times, correspond to the 
special law of physical education in colleges and 
universities and the law of developments of college 
students mentally and physically, uphold the principle 
of “health first”, and enhance the healthy growth and 
development of college students. It should stimulate 
students’ interests in exercising, and inculcate in them 
the sense of lifelong sports; it should put students’ 
health at the center, and attach importance to the 
major role of students; it should pay attention to indi-
viduality and different demands of different students, 
assuring that every student is benefited through the 
course. We should set up our teaching goals, accord-
ing to the above perceptions.
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2.1.1 Goal of knowledge
Students should handle the knowledge of scientific 
exercise and the fitting knowledge of traditional eth-
nic sports. As a curriculum of regional and ethnic 
characteristic, traditional ethnic sports should exert 
its functions on enriching students’ experiences, ren-
dering them abundant practice and everyday skills, 
and cultivating their sense of lifelong sports. Also, 
through this curriculum, students ought to further 
their understanding of ethnic cultures.

2.1.2 Goal of exercising skills
Students should obtain knowledge of traditional eth-
nic sports; learn and practice the basic modes and 
skills of the sports. moreover, they are supposed to 
handle at least two traditional ethnic sports events and 
develop their individual advantages.

2.1.3 Goal of mental and physical health
Students should understand the positive influences 
of traditional ethnic sports on mental and physical 
health, understand correctly the connections between 
the ethnic sports and dignity and self-confidence. 
They are supposed to use appropriate methods to 
adjust their temperaments and optimize their emo-
tional conditions, get over their psychological obsta-
cles, and polish their persistence.

2.1.4 Goal of adaptive capacity of society
Students should establish good relationships with 
others, demonstrate excellent sports ethics and coop-
erative spirits, and properly balance competition and 
cooperation. 

2.1.5 Goal of Comprehensive ability development
They should be able to correct assessment of health 
and physiques conditions; manipulation and establish-
ing self-exercising plans; cultivation of autonomous 
exercise and lifelong exercise; acknowledgement of 
competing modes of traditional ethnic sports; the 
capacity of appreciating and commenting on the tra-
ditional ethnic spots competition.

2.2 Analysis of traditional ethnic sports events in 
Guangxi, China

In the chronicle practice and life experience, the var-
ious minority groups in Guangxi have created and 
developed colorful traditional ethnic sports, which 
adequately demonstrate the people’s spice of life, 
featured in regional and ethnic characteristics. These 
events display the differences and rich customs, life-
styles, faiths of different ethnic groups, exhibit the 
relics of different social formations, and show the 

distinctive geographical and folk features. In the light 
of cultural anthropology, these various kinds of sports 
are closely related to reproduction, labor, and military 
activities, which are rich in cultural connotations. 
Their entrance into schools will infuse a fresh atmos-
phere into schools. The exploitation of traditional  
ethnic sports will contribute to the establishment of 
curriculum with regional characteristics. In the pro-
cess of exploitation, some courses should be trans-
formed instead of directly taken into effect, some 
need not. The transformation aims at adapting to the 
physical and mental characteristics of the students. 
It is mainly about the simplification of rules and 
skills, the reduction of difficulties, and transforma-
tion of facilities. The traditional ethnic sports events 
in Guangxi are divided into two major categories (as 
shown in Chart I), the first group consists of primar-
ily entertaining events, including performing, danc-
ing or playing events, which are intended for leisure, 
entertainment, and fitness. Their rules, yet exist, are 
quite loosen for their gist remain to be recreated. The 
second group are competitive events, which focus 
on the competition of physical power, skills, and 
techniques.

There are rich resources of traditional ethnic 
sports in Guangxi, which boast distinctive features 
and excellent exercising values. Schools can perfectly 
select these events in their courses according to local 
situations and students realistic needs. The course 
selection should embody the conformity of subject 
characteristics of traditional sports and student’s prac-
tical life; the inheritance of ethnic physical cultures, 
and the conformity of the effectiveness of physical 
education and interests of students.

2.3 The methods of exploiting and utilizing 
traditional ethnic sports

Guangxi populates multiple minority groups, whose 
traditional sports are quite different from each other 
in their forms and contents. These events not only 
comprise the gorgeous ethnic cultures, but also 
become a significant way of exercising. Traditional 
ethnic sports events are important resources of P.E. 
course, whose exploitation can not only enrich the 
teaching contents of higher educational institutions, 

Chart I. Classification and percentage of different catego-
ries of traditional ethnic sports in Guangxi (n=283).

Categories Competitive Performing Dancing Playing

Number 47 123 49 64
Percentage 16.6% 43.5% 17.3% 22.6%
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but also promote the inheritance of ethnic cultures, so 
they have infinite exploiting values.The methods of 
exploiting are as follows:

2.3.1 Filter
Filter refers to selecting suitable courses according 
to certain standards among numerous events. It is a 
preferential process of analyzing and judging tradi-
tional ethnic sports depending on the teaching goal. 
Firstly, we should assess the values of certain tradi-
tional ethnic sports events, concerning its contribu-
tion to students’ physical development, acquisition 
of physical knowledge and skills, sufficient experi-
ence in sports,cultivation of good morality, and its 
effects on the inheritance of ethnic cultures; then, 
we should analyze their contribution to the accom-
plishment of teaching goals; finally, we should esti-
mate their feasibility from real study conditions,i.e., 
analyze the possibility of students’ internalization 
of the knowledge according to their mental and 
physical conditions; guarantee the course is mod-
erate in its level of difficulty; evaluate the standards 
of required hardware facilities such as sites; and 
weigh the probability of their development into a 
whole security system of teaching, managing and 
organizing.

2.3.2 Transformation
Transformation means processing, altering and mod-
ifying some elements of existent traditional ethnic 
sports events in the view of specific objects and con-
ditions in its tangible implementation. It is actually 
one that innovates and restructure the traditional eth-
nic sports resources. After the transformation, those 
events, though retaining some of the old characteris-
tics and elements, have been transformed substantially. 
There are abundant traditional ethnic sports resources 
in Guangxi waiting to be intensively exploited. 
Institutions can creatively alter them into courses 
welcomed by students in order to satisfy and adapt 
to the needs of students. Specific methods of trans-
formation are varied in forms, primarily including 
simplification of rules (reduction of competition time, 
minimization of competition terrain, and decrease of 
body contact), simplification of techniques and tac-
tics(lowering the requirements of techniques and tac-
tics, and reserve simple and basic ones), reduction of 
the level of difficulty (reducing that of sports, motion, 
and letting go of the details of motion), transforma-
tion of facilities (reducing their weight and chang-
ing their functions). The contents of transformation 
should be provided with pluralism, may be functional 
or structural; it can aim at single or several or even 
the entire elements of traditional ethnic sports; it can 
be general and systemic transformation, or partial 

change. There are four fundamental principles to take 
into account of the transformation: the principles of 
interestingness and playability, education and culture, 
adaptability and feasibility, practicability and close-
ness to life. The events transformed should serve to 
stimulate students’ interests in studying, cultivate stu-
dents’ interests and habits of doing sports, improve 
the general health of “mentality, physiques, and social 
adaptability”, and inculcate in them the sense of life-
long sports.

2.3.3 Integration
Integration is to organically combine the elements of 
traditional ethnic sports in line with certain means 
and bring along a new P.E. Course system. The lev-
els and methods of integration are of various kinds, 
which may lead to integration in space, in functions, 
in structure, or in the elements. It can carry on among 
sports resources of the same categories, for exam-
ple, among knowledge resources; it can also carry 
on among those of different categories, for example 
among knowledge and physical exercising resources. 
moreover, integration can be interdisciplinary, such 
as integrating P.E. with military, dancing, music,med-
icine,etc.The methods of integration are diversified: 
we can integrate single events together, or compre-
hensively integrate multiple events together. The key 
of integration is to extract the essences.

3 REAl CASE ANAlYSIS: THE 
ExPlOITATION AND UTIlIZATION 
OF TRADITIONAl ETHNIC SPORTS IN 
GUANGxI–FIREWORK GRABBING

Guangxi University for Nationalities is one of the 
largest comprehensive university in Guangxi, with 
over 20,000 students, of whom students from minor-
ity groups take up a considerable proportion. As a 
university in ethnic region, the institution always 
pays close attention to the practice of traditional eth-
nic sports with regional characteristics, especially 
the development of students’ consciousness of exer-
cising and their all-round improvement through the 
practice. We rely on the key education department 
project in the 11th Five Plan–To Give Full Play to the 
Advantages of Traditional Ethnic Sports and Promote 
Reform of P.E in Higher Educational Institutions of 
Ethnic Region, discover breakthrough in the exploita-
tion and utilization of traditional ethnic sports in view 
of the real situation of our school, and establish it 
to be the special cause. Owing to the joint efforts of 
teachers and students of the whole university, we have 
entered the initial stage of a course system character-
ized with the ethnic sports event–firework grabbing.
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3.1 Goals of exploiting traditional ethnic sports

3.1.1 To stimulate students’ interests in traditional 
ethnic sports, encourage them to take an active 
part in the sports, strengthen their physiques, cul-
tivate their good habits of exercising, and facili-
tate the balanced development of their mental and 
physical health, and the social adaptability.

3.1.2 To make students get hold of basic knowledge 
and practice skills of traditional sports, and cul-
tivate an active habit of doing sports, and enrich 
their practice and life experience.

3.1.3 To cultivate good psychological qualities, 
active and optimistic attitudes, good moral charac-
ters and healthy lifestyles of students.

3.1.4 To give full play to regional geographic 
advantages, highlight the institutional characteris-
tics and individuality, and put forward the culture 
of traditional ethnic sports.

3.2 The practical steps of traditional ethnic sports 
exploitation

The first stage: preparation for exploitation. We 
should learn documents and theories related to course 
reform in physical education, establish an organiza-
tion and confirm the number of staffs to participate 
and carry out training of them. We are supposed to 
analyze the traditional ethnic sports resources, make 
clear the goals of exploiting goals, display the charac-
teristics of the university, draw up an exploiting plan, 
and collect relevant information.

The second stage: practice of exploitation. The 
university should determine the specific division 
of labor and responsibility of our staffs, making 
sure that the practice is carried out promptly, effec-
tively, and orderly. The staffs should analysis and 
sort the data in correspondence to their own obli-
gations, and carry out the practice according to the 
practice plan.

The third stage: Summary and utilization. The data 
connected to the research should be analyzed, sorted, 
integrated and refined, and finally experience should 
be summed up. Firework grabbing ought to be popu-
larized in the scale of the entire school. P.E. courses 
should guide the students to acquire the basic knowl-
edge and skills of traditional ethnic sports and culti-
vate them to be fans of the sports.

3.3 Analysis of the contents of firework grabbing 
course

Firework grabbing is a traditional ethnic sports events, 
which is initially popular with Zhuang’ Dong, and 
molao people and enjoys an enduring prosperity of 
several hundreds of years. There is a strong, distinc-
tive ethnic ring to it, along with its competitiveness, 

entertainment and antagonism, which brings along 
with it the reputation of “the oriental football”. It 
is prevalent among folks, particularly teenagers 
in Sanjiang Region. Traditional firework grabbing 
doesn’t confine the number of participants or specific 
sites; everyone can participate in every round, and 
three rounds usher in the termination. The sites of this 
event are arbitrary: usually river basins or hillsides, 
and there is no boundary of the sites. To reinforce the 
development and inheritance of this event, the Athlete 
Committee of Guangxi has organized exploitation 
and sort of it, and altered the rules and practice meth-
ods in order to promote its implementation among all 
the people.

Firework grabbing simply has a moderate require-
ment of the sites and facilities: basketball or soccer 
courts can do. And there is no strict limitation on the 
number of participates. It is fit to carry out in higher 
educational institutions in Guangxi. The event not 
only build up the students’ bodies and develop their 
physiques, but also exert positive effects on the culti-
vation of their morality and capacity of observation, 
as well as the sense of collectivism. The practice of 
firework in schools should focus on its functions of 
exercise and entertainment. It can be adapted accord-
ing to the particular local conditions and individual 
differences. Training conditions or facilities permit-
ting, schools can organize representative teams and 
take part in competitions, in order to strengthen the 
physiques of the students and enrich the cultural life 
on the campus.

3.4 Transformation and integration of firework 
grabbing

3.4.1 Transformation
We substitute a ruby ring 5cm in diameter for the 
original “firework”, an iron ring 50cm in diameter 
wrapped with a piece of red cloth or silk.

As for competition terrain, it can be flexible in size 
according to original and newly-set rules to adapt to 
the teaching of the schools and competitions.

3.4.2 Integration
We integrate the ways of playing firework grabbing 
with those of football, handball and soccer, so as to 
provoke students’ interests in it.

4 SUmmARY

The exploitation and utilization of traditional eth-
nic sports resources should be in line with physical 
educational goals of higher educational institutions, 
the characteristics of students’ psychological and 
physical conditions, and objective situations. The 
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principles of fundamentality, practicability, eth-
nic traits and scientificity should be followed. The 
courses should embody the conformity of the sub-
ject characteristics and students’ real conditions, the 
transmission of traditional ethnic sports knowledge 
and practical skills and its contribution to cultivating 
skills, temperament, values and virtues, thus realize 
the unification of the effectiveness of physical educa-
tion and students’ interests in learning it.
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The current situation in curriculum settings of physical education major 
and its future conceptions in new undergraduate colleges and universities—
Taking new undergraduate colleges and universities in Guangxi province of 
China as an example

Z.F. Huang & Y.Q. Wei
Institute of  Physical Education, Hechi University ,Yizhou , Guangxi, China

ABSTRACT: With the development of society, the monotonous training goal in new undergraduate colleges 
and universities in China cannot meet the need for social development, the lag of curriculum setting divorces 
from the market requirement, the imbalanced curriculum system structures, the repetitive and complicated 
teaching contents, the equivalences of optional and compulsory courses and the unformed patterns of discre-
tionary diverse course selecting, which causes the students’ unprofessionality. The practical teaching system is 
incomplete and in the meantime, the students’ abilities of practicing, innovating and pioneering are weak. The 
conception of curriculum setting which is oriented to social needs is put forward in new undergraduate colleges 
and universities through diagnoses. It is proposed that the training programs are supposed to be reformed ac-
cording to social demands for those physical education majors in new undergraduate colleges and universities 
and the curriculum settings to be foresighted and flexible. Meanwhile, more emphasis should be laid on guiding 
career planning for students majoring in physical education, in order to combine the training goal, the social 
demand and the expectation of students into one.

KEYWORDS: Physical education major; curriculum setting; current situation;conception.

1 InTRODuCTIOn

With the continuous enlargement of higher education 
in China, it becomes increasingly difficult for employ-
ment of college students, especially for those students 
from new undergraduate colleges and universities. 
‘unemployment upon graduation’ has now become 
a severe problem for college graduates and it is more 
prominent for those physical majors. According to 
the statistics from MyCOS, physical education ranks 
to the sixth as the most lightly regarded career pros-
pects in 2011. In 2012, physical education was warned 
by a red card because of its low employment rate and 
wages. For a long time, China’s physical education 
talents mainly serve for physical education career and 
competitive sports career, whose training patterns are 
monotonous and the feature of specialization and edu-
cation is marked. However, they are lack of socializa-
tion and popularization. The maladjustment between 
teaching contents and social needs, the untight con-
nection between applied talents training and the sports 
industry and the disjoint of talent cultivation and local 
economic development, which result in the monoto-
nous employment of physical education students. With 

the saturation of various kinds of physical faculties, 
this kind of contradiction is more intense. However, 
those fitness industries which are relevant to physical 
industries are now springing up in a large scale. The 
number and scale of health clubs are sharply enhanc-
ing and those quality development and field survival 
training programs are highly regarded. In contrast with 
the keep-fit fever, the development level and speed of 
trainers comparatively lag. On the one hand, students 
major in physical education are confronted with the 
difficulty of employment. On the other hand, there is 
a great demand for talents of fitness industries. The 
national medium and long-term plan for education 
reform and development (2010-2020) pointed out that 
new undergraduate colleges and universities are sup-
posed to firmly establish the conception of serving of 
social on their own initiative, combine the production, 
study, research and use together in order to create a 
new mechanism of talents cultivating between colleges, 
research institutes and enterprises. Therefore, reform-
ing talent training and broadening the caliber of physi-
cal education to adapt social needs are the most urgent 
issue at present. The caliber of physical education to 
adapt social needs are the most urgent issue at present.
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2 THE ExISTInG PROBlEMS OF CuRRICuluM 
SETTInGS On PHYSICAl EDuCATIOn 
SPECIAlTY In nEW unDERGRADuATE 
COllEGES AnD unIvERSITIES

Training goal is the starting point and home to all 
educational activities, which concentrated reflects 
some social need and the basis of curriculum setting. 
In order to reform the curriculum setting, the first step 
is to make a scientific and clear position of the talent 
training goal. At present, Chinese physical education 
specialty in colleges and universities continue to use 
the same training goal as the ministry for national edu-
cation issued in 2003 called ‘The Physical Education 
Curriculum Program in national Colleges’, which 
has implemented for 10 years up to now. During 
the ten years, social needs have a sea change, which 
causes Chinese higher education changing from the 
monotonous elite education to the diversified one and 
elite education is gradually replaced by mass educa-
tion. But the training goal, curriculum setting and 
the teaching period of physical education specialty 
have no changes at all. The widening enrollment, the 
general decline of students’ physical fitness and the 
fast-changing social needs are all conflicted with cur-
riculum settings of physical education.

2.1 The monotonous training goal is difficult to 
adapt the demand for social development

At present, the training goal of physical education 
specialty in new undergraduate colleges and univer-
sities is to cultivate talents who are qualified to school 
physical education and competitions and also those 
inter-disciplinary talents who can work on physical 
research, management and social guidance. The train-
ing goal is mainly aimed at training gym teachers. 
However, there is a trend of saturation of gym teach-
ers in middle school and high school in the developed 
area in China. Owing to the success implement of 
single-child policy and the improvement of economic 
conditions in the countryside, the number of pri-
mary and secondary students is gradually declining, 
which result in the merger of many schools. Though 

physical teachers in primary and secondary schools 
in the countryside are in shortage, the phenomenon of 
part-time job is quite common. Along with the negli-
gence of physical courses and the authorized strength 
of schools, it forced that the area of employment of 
physical education talents cannot limit in teachers. In 
the survey of the employment situation of physical 
education graduates from Hechi College in Guangxi 
province in 2008–2015 (as shown in Table 1), there 
is a diversified trend of employment form and chan-
nel. A large part of talents from physical education 
engage in administrative institutions and enterprises 
or some would like to be a freelance, which make 
the employment scale much larger as the demand 
for employment expands. As Hu Jintao talked on the 
100th anniversary of Tsinghua university, the focus of 
comprehensively improving quality of higher educa-
tion is to serve for economic and social development. 
Therefore, new undergraduate colleges and univer-
sities have to change their former training goal of 
merely training gym teachers. Only in this way can 
they provide the strong backing to the employment 
of physical education graduates, can they serve for 
economic and social development. Otherwise, it will 
only cause the waste of resources and talents.

2.2 The detachment between curriculum setting 
and market demands

The main improving project of physical education 
specialty in 2003 was track and field, basketball, vol-
leyball, football, gymnastics and martial arts, which 
was the basis of all physical projects. However, with 
the improving of people’s living standard and the con-
tinuous progressing of socialization of physics, the 
mass physical projects aimed at body building, relax-
ation and entertainment become more popular among 
people. The Taekwondo coach, tennis coach, training 
partner, sports dancing coach, health club coach, fit-
ness instructor and quality development trainer are in 
great demand. But the physical education specialty in 
the six new undergraduate colleges and universities 
in Guangxi province, these courses are not set. The 
traditional sports such as track and field, volleyball 

Table 1. Statistics of employment area of physical education graduates in Hechi College in the past five years.

Session

Gym teachers 
or other relevant 

industries

Administrative 
institutions and 

enterprises
non-public 
enterprises Freelances

Host 
graduate Recruitment

2008 31.25% 6.25% 52.65% 6.25% 4.10% 0
2009 57.33% 2.66% 22.86% 6.66% 4.00% 6.49%
2010 51.94% 10.38% 23.41% 3.89% 3.89% 6.49%
2011 60.02% 7.95% 10.22% 9.09% 1.16% 11.36%
2012 63% 4% 12% 0 0 21%
2013 38.4% 3.4% 16.2% 1.2% 1.2% 39%

9781138027282_Chp_2049.indd   642 21/04/15   8:07 PM

 



643

and gymnastics are so professional that students from 
physical education specialties can only engage in 
physical education career. But as one of the main con-
tents of curriculum setting, all students are required 
to study these courses, which results in the disun-
ion of curriculum setting, students’ expectation and 
social needs.

2.3 The unreasonable curriculum system structures 
and the repetitive and complex teaching 
contents cause students as unprofessional

First, curriculum arrangement for primary and sec-
ondary is unclear. The curriculum scheme of physical 
education specialty in 2003 stipulated the total course 
period was 2600-2800 hours, including 720 hours of 
public elementary courses such as Marxist philoso-
phy principle, college English, basic of computer 
engineering and basis of law and 2000 hours for spe-
cialized courses. Students have to study around 20 
main courses and general compulsory courses, which 
makes the students’ lack of energy and be worn out. 
Over the years, the physical education specialty has 
advocated mastering many skills while specializ-
ing in one, in order to cultivate students to univer-
sal geniuses. However, the unclearness for primary 
and secondary causes the insufficient period of main 
improving projects. Many colleges and universities 
do not arrange main improving projects until the fifth 
semester. But in the seventh semester, the education 
internship is arranged for students. Therefore, it only 
costs one year for a main improving project studying, 
which results in the fact of students as unprofessional.

Secondly, there are many repetitive contents of 
theory courses, causing unnecessary waste of course 
period. For instance, repetitive teaching contents 
appear in School Physical Education, Sports Teaching 
Theory and Middle School Sports Teaching. And 
students are confused with many complex course 
names such as Sociology of Sports and Sports Social 
Science.

Thirdly, with the increasing enrollment scales, 
teachers are in shortage in colleges. There is a little 
connection between physical class teaching in pri-
mary and middle school and the teaching contents 
of physical education specialty. Students are almost 
blind to the health curriculum in primary and middle 
school, which makes the employment of graduates 
much harder. The transplant of competition events is 
obvious in the contents of compulsory courses. For 
example, Aerobics is one of the most popular courses 
in fitness clubs and meanwhile, it is one of the main 
courses in physical education specialty. However, as 
teachers are busy with teaching, which causes their 
unknown about the trends of Aerobics in fitness 
clubs. So the employment of graduates cannot per-
fectly joint with enterprises.

2.4 The pattern of selecting course arbitrarily has 
not been formed

The survey of the six new undergraduate colleges and 
universities in Guangxi province shows that owing 
to the limitation of site, equipment and faculty, the 
specialized optional courses are replaced by restrict-
ing optional courses. Roller-skating, swimming and 
rock-climbing these leisure sports fail to open in time. 
Those popular arbitrary optional courses are not com-
pletely opened such as Marketing, Public Speaking, 
Dealing Skills, Modern Social Etiquette, Job Hutting 
Skills and Communication Skills etc.

2.5 The practice teaching system has not well 
developed and students’ ability of practicing, 
innovating and pioneering are weak

The high practicalness is one of the features of  physical 
education. In order to form its own characteristics, the step 
of professional practice teaching must be  strengthened. 
And this could be achieved through the combination with 
teaching and social needs. However, the teaching system 
at present in new undergraduate colleges and universi-
ties in Guangxi province is not well developed, which is 
mainly reflected in the aspects as follows:

  First, the step of curriculum practicing is imper-
fect. For instance, courses like Sports Anatomy, 
Sports Health Care, Sports Training are supposed to 
combine theory tightly with practice. But owing to 
the limitation of faculties and equipment, students 
have few chances to operate by themselves during the 
teaching process, which cannot motivate students to 
learn and apply their knowledge to all.

Secondly, the step of education internship is also 
not well developed. With the increasing enrollment 
scale, much internship of physical education students 
is a mere formality. The survey of 280 physical educa-
tion graduates of 2013 from the six new undergraduate 
colleges and universities in Guangxi province shows 
that there are 40% students do not attend the education 
internship. Although 4 of them arranged the intern-
ship, a large number of students found an internship by 
themselves instead of attending the unified internship. 

Thirdly, the training step of innovating and pioneer-
ing is weak. Because the employment fields of physical 
education students are not limited in physical teachers, 
which means a large number of them will engage in 
some other administrative institutions or enterprises 
or be a freelance. Therefore, it is required that physi-
cal education courses should be tightly connected with 
social needs. However, owing to the poor supervision, 
there is little impact on practical activities, though col-
leges and universities arranged them every summer 
vacation. Again, the cooperation between colleges and 
enterprises is not enough, which causes the undeveloped 
mechanism of the evaluation for practical education.
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3 THE COnCEPTIOn OF CuRRICuluM 
SETTInG WHICH IS ORIEnTED TO 
SOCIAl nEEDS In PHYSICAl EDuCATIOn 
SPECIAlTY. 

According to the training goal and the current situ-
ation of physical education, conceptions in the cur-
riculum setting of physical education are as follows:
 3.1    Change the teaching pattern of basic theory 

courses and make theory tightly combined with 
practice. Simplify and compress those repet-
itive, complex and theoretic courses such as 
The Introduction to Sports, Physical Education 
of School, Sports Teaching Theory, Sports 
Teaching Method etc.

 3.2    Simplify the optional course to let students quit 
those unsuitable courses according to their own 
cases.

 3.3    Set up the main improving projects when 
 students are in grade one. After four years 
studying, every student will have a good com-
mand of skills and this will polish their career 
development.

 3.4    Make the career planning when as a freshman 
and make adaption and revise during the study. 
Confirm the employment direction in grade 
three and adapt to the development of society. 
Set different curriculum according to different 
employment directions, for instance, the direc-
tion of advanced study, civil servants, physical 
teachers, health clubs, quality trainers, cross 
major employment, self-employed.

 3.5    According to the school’s characteristics and 
social needs, set up some innovative optional 
courses and the pattern of training talents both 
for social and educational. And the students’ 
ability of practicing, innovating, social adaption 
can be improved in this way.

 3.6    Set up the optional courses on cross-major, widen 
students’ knowledge and improve their com-
prehension abilities. For example, Economics, 
Marketing, Management, The Common Sense of 
Administration, Dealing Skills, Public Speaking, 
Document Writing Skills, Modern Social 
Etiquette, Job Hunting Skills and Communication 
Skills.

4 ATTEnTIOn SHOulD BE PAID DuRInG 
THE IMPlEMEnTATIOn OF CuRRICuluM 
SCHEME

 4.1    Strengthen the step of practicing. Combine 
social with classes to improve students’ ability 
of practicing and job hunting.

 4.2    Schools are supposed to cooperate with enter-
prises such as inviting gold medal trainers to 
give lessons to students, cooperating with health 
club coaches or letting students intern in some 
health clubs. In the meantime, increase periods 
of students’ internship and teaching observing.

 4.3    Attach importance to optional courses of 
cross-major. The university education is not 
only for vocational education, but also can edu-
cate people. And one’s quality can be improved 
through these courses. His spirit can be culti-
vated and moral quality will also be perfected in 
order to be a better man.

5 COnCluSIOn

The main purpose of education in colleges and 
 universities is to cultivate graduates who adapt to 
social needs, which must do research in deep and 
reform training schemes according to social needs. 
The training goal is supposed to be foresighted and 
the curriculum setting to be flexible. Meanwhile, 
lead physical education students treating their 
career plan rationally so that they can understand 
the matching between career requirements and 
their own qualities and also, their striving direc-
tions. Only in that way can they adapt to the rapid 
 development of society and promote the employ-
ment rate.
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The past meets the future: The inheritance of ethnic opera and reform of 
opera teaching in local college—taking the “Mulam Opera” in Luocheng 
autonomous county as an example
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ABSTRACT: The opera teaching in local colleges shoulders the significant task of inheritance and preserva-
tion of ethnic opera, responsible for 3 major tasks: the cultivation of inheriting personnel, the study of ethnic 
opera, and the training of new blood. Confronted with the almost extinction of ethnic opera such as Molao 
Opera, local colleges should do better inheritance and preservation by carrying forward education reform, 
establishing educational opera teaching workshops, intensifying the construction of bipolar teaching groups, 
building training center and practice base, etc.

KEYWORDS: Ethnic opera; college education reform; cultural inheritance.

Located in northwest mountain region of Guangxi 
Autonomous Region, LuoCheng is the major set-
tlement of Molao people, who have long been keen 
on songs and opera. In the long-term process of pro-
duction development and practice, the people have 
 created a bunch of operas that demonstrate the unique 
characteristics and charm of their culture. However, at 
present, when global economy and cultural diversity 
dominate, the opera has been confronted with external 
strikes and is close to extinction. How can we main-
tain the inheritance and vitality of the non- renewable 
ethnic opera? It is a problem worth studying that how 
can we take advantage of education reform in local 
college to realize the practical and effective inher-
itance and preservation of the ethnic opera, and to 
bestow it with new connotation and function.

1 InTRODuCTIOn AnD CuRREnT 
SITuATIOn Of MOLAO OpERA

1.1 The artistic characteristics of molao opera

Molao Opera is an emerging ethnic opera, with the 
folk religious sacrificial ceremony and nuo opera 
as its basic artistic form, blended with other forms 
such as Cai Diao. It constitutes a more comprehensive 
artistic form, rich in local and ethnic features.

1.1.1 Comprehensiveness
Opera is a comprehensive art form. The devel-
opment of the Molao Opera through genera-
tion is based on other artistic forms, organically 

integrating Cai Diao, Molao folk song , nuo opera 
in the traditional Yifan festival and the music and 
dance of the singer. It is a genuine “blended art”. 
for example, the arrangement and performance of A 
Brief Biography of Pan Man, the first Molao opera, 
used the methods that bond symbolism realism. 
It does not go with the trend nor pursue gorgeous 
effects, just stresses a kind of beauty — simple but 
elegant. The dance section infuse the “Hand tac-
tic” and “Gang step” in the traditional dancing 
in Yifan festival; the singing use folk music and 
professional Molao singers’ song; as for instru-
ment, it use relatively popping electronic keyboard, 
popular drum set, violin, flute, pipa and dulcimer, 
incorporating western and national instruments 
to make the opera possess ethnic characteristics 
as well as freshness of western electronic music. 
Molao Opera absorb the essences of other ethnic 
traditional arts, and move forward toward musical 
opera, creating a special singing and dancing opera 
with the distinctive artistic character and psycho-
logical feature of Molao people.1

1.1.2 Jocosity
As a kind of ideology, the emergence and development 
opera are certain to be influenced by ethnic regional 
culture. Molao Opera has been set up and developed 
on the foundation of the singing and dancing in the 
traditional Yifan festival and Molao folk songs. As a 
result, the opera has always reflected the psycholog-
ical features of Molao people through its developing 
process. for example, A Brief Biography of pan Man 
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is adapted from the folk tale: The Story of pan Man. 
Its the “HA-HE-HA” way of singing in Yifan festival 
as the basic style, which is very funny and hilarious. 
Many folktales in Molao tradition demonstrate this 
kind of ethnic psychology in a range of degrees, such 
as Corps, Mountain Kenwang, Pusheng Col, etc. 
Wisdom and humor of Molao people permeate the 
plots and details of the opera, showing profound alle-
gory and intensive love and hatred. 2

In the founding process of Molao Opera, it adapted 
itself to the appreciation customs of different people 
and maintain its own ethnic flavor at the same time. 
Molao Opera has demonstrated its aesthetic percep-
tions and appreciation of the ethinic aesthetic for-
mulary; therefore, it has won appreciation of its own 
people, and long been alive and developed on the 
ground of the mountain region.

1.2 The inheritance of and difficulties facing 
Molao Opera

1.2.1 The current situation of Molao Opera
It was in less than 30 years that Molao Opera wit-
nessed its origin after the first exploitation. In the 
chronic practice, the old artists have continuously 
explored and studied the opera, they were expert at 
innovating the performing arts. After the birth of 
A Brief Biography of pan Man, Molao Opera kept 
blooming brilliantly on stage.

1.2.2 The predicament of Molao Opera
With the change in society and people’s values and 
appreciation perceptions, the inheritance of Molao 
Opera are confronted with predicament. By analyzing 
related documents ,and visiting Molao art troupes and 
villages, the author discovered that problems existing 
in the inheritance of Molao Opera are as follows:

1.2.2.1 The drain of professional personnel
Due to the reform of the institutional system of art-
troupes ,professional personnel tend to change their 
profession or quit the profession.

1.2.2.2 Lack of scripts
There is severe lack of scripts which going along with 
the main-stream social values and people’s appreci-
ation demands. The art troupes are in short of tal-
ented scriptwriter. And classic scripts are absolutely 
insufficient.

1.2.2.3 Aging of the actors
The inheritors of Molao Opera are generally aged, 
while the present young actors in art troupes are often 
lack enthusiasm for and study of Molao Opera. Some 
young ones even don’t know how to speak the local 
dialect or sing local folk songs, and they are relatively 
indifference to the ethnic culture.

1.2.2.4 The marginalization of ecological culture
As an artistic phenomena in mass society, Molao 
Opera has ecological contents and forms, and unique 
family identity. But it isn’t difficult to find out it is up 
against the predicament of marginalization under the 
strikes of contemporary main-stream culture.

2 IT IS THE MISSIOn Of COLLEGE OpERA 
EDuCATIOn TO InHERIT AnD pRESERvE 
ETHnIC OpERAS

At present, many ethnic operas in China are at the 
edge of extinction. It is the responsibility that falls on 
the whole society to rescue them. Colleges will play 
an important role in the preservation and inheritance 
of non-material cultural heritage such as ethnic opera.

firstly, cultural inheritance is one of the major 
function of colleges. As is known to all, there are 
four major functions of colleges and universities: 
personnel cultivation, scientific research, social ser-
vice, and cultural inheritance and innovation. The 
last is an important one that has been newly listed. 
The State Council of China has pointed out on Notice 
About Strengthening Culture Heritage Protection 
that “  Education departments should include the 
 knowledge of cultural heritage and its protection in 
the teaching plan and textbook, and organize viewing 
and emulating activities,  stimulating the passion for 
national excellent traditional cultures in the youth.” 

Table 1. The awards list of Molao Opera.

Date name Awarding details

December, 
1983

A Brief 
Biography 
of pan Man

poineering work of Molao 
Opera, Excellence Award in 
the second Guangxi opera 
exposition, Excellen Director 
Award, Excellent Music 
Award, Excellent Theatrical 
Design Awards, The main 
character won Excellent 
performing Award 

December, 
1991

Raw 
Chicken 
and Cooked 
Duck

Third prize in “Osmanthus 
Awards” of Guangxi 
Autonomous Region

December, 
2001

Red Straps Silver prize in the national 
Stars Award

December, 
2012

The 
Romance 
of Jade 
flute

Took part in the 8th Opera 
Exposition in Guangxi, the 
script won Golden prize in the 
national Opera Culture Award

January, 
2013

Returning 
Home

The script won Silver prize 
in the 8th national Opera 
Culture Award
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Inheritance is the foundation, and  innovation is the 
impetus. The  inheritance of local operas bestows 
colleges with three obligations: cultivation of profes-
sional personnel, study and research of ethnic operas, 
and development of new driving force. The core lies 
in cultivation of professional personnel; the prob-
lems are mainly caused by the severe insufficiency 
of inheritors. To cultivate personnel who are capable 
speakers, singers, and dances is the urgent mission of 
the inheritance of ethnic opera; the study and research 
of ethnic opera is the foundation, it is through research 
that we can explore more excellent ethnic operas and 
analyze the regulations in their inheritance and pres-
ervation, in order to cultivate personnel in a specific 
manner and protect the culture; the development of 
new driving force refers to cultivating a batch of 
opera enthusiasts who concerns about and support the 
course of inheriting the culture, especially the mass 
group of students, who are the protectors and attend-
ants of the future of ethnic opera. 3 

Secondly, colleges have the special advantages of 
cultural inheritance and protection. for one thing, 
there are many professional teachers in colleges. 
Most of them come from the local ethnic group. 
Having grown up along with the ethnic operas, they 
are familiar with the local culture, they are likely to 
integrate the opera in their teaching and pass them 
on to the students. for another, there are research 
groups in colleges. Among them are experts and 
scholars in folklore, theater art, sociology, and 
linguistics. They can approach the change, conno-
tation, artistic forms and values of ethnic opera in 
different lights, and provide theoretical support and 
rational guidance for the inheritance and preserva-
tion of ethnic opera.4 The greatest advantage of col-
leges is that they boast the vast and vigorous groups 
of students, of whom the art majors are undoubtedly 
the best inheritor and transmitter of ethnic opera; 
students who study other disciplines are also the 
potential audience, future managers and supporter 
of ethnic opera. A great many undergraduates are 
fond of opera: they join opera clubs and take active 
part in related activities. Given a stage, they will 
light up the passion for ethnic operas.

Thirdly, the inheritance of ethnic opera will be of 
help to enhance the development of opera teaching 
in colleges. In the process, the curricular setting, 
contents of education, teaching methods, practice 
education, and education research in colleges will all 
be improved. for example, in curricular setting, col-
leges can break through the present performing sys-
tem capitulated on conformity, and infuse the essence 
of ethnic opera in teaching, which will result in the 
diversity and distinction of various colleges. The 
inheritance of ethnic opera can also further the teach-
ers’ and students’ understanding of the folk life—the 

understanding of the rich connotations in the per-
forming contents, the profound meanings of body 
languages, and the features of the accessories such 
as garments. It will immerse them into the charisma 
of ethnic opera, so that they can better their under-
standing of the opera as well as the culture and the 
religious belief. 5

3 THE InHERITAnCE Of MOLAO OpERA 
AnD REfORM Of OpERA TEACHInG In 
COLLEGES

As a theatrical art form, Molao Opera has absorbed 
the art characteristics of the cultures of Molao people, 
Han people, and other ethnic groups. It has inherited 
the folk songs, fair tales, prayers, tributes and dances 
in sacrificial ceremonies, costumes ,and architec-
tural techniques of Molao people, and has become a 
excellent cultural accumulation loved by the Molao 
masses.

3.1 Bring in the resources of ethnic opera, and 
reform the classroom teaching

Classroom is an important spot for knowledge trans-
mission, personnel cultivation, and culture inheritance 
in colleges. Ethnic opera must be involved in the 
classroom as that it can get better inherited and pre-
served. firstly, colleges should bring in the resources 
of ethnic opera and reform the contents of classroom 
teaching. Colleges should organize relative experts, 
government agents in culture departments, and opera 
inheritors to edit the textbook and implement it as one 
of the main textbook in opera teaching; secondly, col-
leges should innovate the teaching methods, combing 
traditional teaching with viewing and emulation in 
the field, videos and music appreciation, practice and 
blog writing, etc. They should arrange the students to 
go into the midst of the villages, festivals, dwellings 
of inheritors, communities in ethnic regions, so as to 
let them appreciate and emulate the opera, practice 
and create their own pieces. Consequently, colleges 
can expand the scope of their classes, and improve 
the proficiency and enrich the experience of their stu-
dents in the connotation and skills of ethnic opera; 
Thirdly, colleges should alter the testing modes in the 
past. The modes based on memorizing, general writ-
ing, even graduation examination should give way 
to new ones such as opera creation including ethnic 
opera, stage performance, and property making, etc. 
Moreover, the examiners can expand to schools, art 
troupes, inheritors and teachers, instead of refraining 
to schools and teachers, allowing the students to walk 
out from schools and classroom, and enter the ethnic 
group and the society. 6
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3.2 Establishing special educational opera 
teaching workshop 

What is educational opera? It refers to opera that 
uses theatrical methods and add theatrical elements 
in teaching or social activities and makes the stu-
dents learn through practice. Colleges located in 
ethnic regions can consider establishing a teaching 
system incorporating multiple workshops, and invite 
experts to teach and transmit the inheritance mission 
in schools by means of workshops and seminars. The 
teaching section can be designed as: introduce the art 
of nuo Opera—let students make special nuo masks 
on their own—let students conduct scenario shows 
with the masks. This workshop pattern will be an 
innovation in teaching pattern, which break through 
the traditional ones that focus on instruction and lec-
ture by the teacher. It manages to combine theory 
with practice, and education with artistic practice, 
by which the students will be able to learn through 
practice and deepen their understanding of national 
non-material cultural heritage. Therefore, this pattern 
will strengthen the cultural consciousness and faith 
of the young generation, and realize the educational 
perception of performing faculty in local colleges to 
cultivate practical personnel.

3.3 Intensifying the construction of bipolar 
teaching groups

for a long time, under the influence of traditional art 
education, ethnic opera has been excluded from the 
orthodox opera performing education, it is not con-
sidered as a refined art form, let alone being projected 
as a particular major lesson. College teachers mostly 
graduated from modern opera performing major, who 
lack due knowledge of ethnic opera. for example, few 
teachers in the college the author working in concern 
about ethnic operas, such as Molao Opera. In fact, 
there are many students interested in ethnic opera. 
But they cannot carry on it for lack of guidance from 
professional teachers. Therefore, colleges can appoint 
groups of teachers to study in the cradles of ethnic 
opera and get the handle of related skills; on the other 
hand, colleges can employ professional inheritors to 
teach the students in schools. 7 This bipolar teaching 
pattern will be an important guarantee to realize the 
modernization and sustainable development of ethnic 
opera, to build up special teaching methods in col-
leges, and to cultivate practical opera personnel.

3.4 Building training center and practice base

The training center and practice base of ethnic 
opera can provide a favorable platform for stu-
dents to improve their practical skills. The college 
the author working in is located on the northwest 

of Guangxi Autonomous Region, where there are 
abundant resources of ethnic opera. In the celebra-
tions of festival of Molao people, feitao festival 
of Maonan people, frog festival of Zhuang people, 
Zhuzhu festival of Yao people, there are affluent con-
tents for performing. To utilize the opera and dancing 
resources to a full extent, the college has established 
a dancing training center in northwest Guangxi, the 
ethnic joint performance training center in northwest 
Guangxi, researching and practice teaching center of 
ethnic art resources, Liu San Jie College Student Art 
Troupe,etc, and set up a dozen off-campus training 
centers in ethnic villages. These centers and bases 
have organized students to participate in the Bronze 
Drum folk Song Art festival, regional folk celebra-
tions, regional ethnic performances, and to discover 
more about the ethnic culture through field investi-
gation and learning, which has fully take advantage 
of social and cultural space, created a second class-
room, and obtained satisfactory achievements. for 
example, the musical drama Sweet Honey, The White 
Jeans and the Tanned Brother, the Caidiao opera, The 
Suriculturist Girl Choosing Her Husband, etc. have 
won prizes at various contests ranging from provin-
cial to national rank.

4 COnCLuSIOn

It is the inevitable destination of the development of 
ethnic opera to deepen the exploration and analysis 
of the ethnic opera resources, which is also the obli-
gation and source of the opera education in local col-
leges. Local colleges should set foot in ethnic opera 
art, commit to the special curricular training, integrate 
ethnic opera resources with college opera education 
contents, and enrich the performing techniques and 
elements, so as to maximize the function and value 
of the art of ethnic opera in college teaching. At the 
same time, colleges should carry forward reform in 
teaching methods, intensify the construction of bipo-
lar teaching groups, deepen the study of ethnic opera. 
Only in this way can ethnic opera education reinforce 
the cultural connotation of the opera, as well as get 
it better accepted by the outside world; only in this 
way can ethnic opera satisfy the aesthetic demand 
of modern audience and achieve its inheritance and 
innovation.

ACKnOWLEDGEMEnTS

1   The national Social Science fund project in 2012 
“Characteristic Culture Resource Industrialization 
of Mulam Ethnic Minority and Its preservation 
and Research” (project number: 12BMZ034).

9781138027282_Chp_2050.indd   648 4/21/15   7:47 PM

 



649

2   The planning project of Ministry of Education 
Subsidized by the unit in 2011 “Study on the 
Transmission Mechanism of national Education 
and national Culture of Mulam Ethnic Minority 
in Guangxi” (project number: fMB110045).

REfEREnCES

[1] Lai Ruimin, The Origin of Molao Opera, [M], nanning, 
Guangxi people press,1994.

[2] Lai Ruimin, The Origin of Molao Opera, [M], nanning, 
Guangxi people press,1994.

[3] fu Jin, The protection of non-material Cultural 
Heritage and Development of Ethnic Opera[J], Sichuan 
Opera, 2010(04).

[4] Liu Wenfeng, The values and protection of Traditional 
Opera in non-material Cultural Heritage[J], Art 
Review, 2012(07).

[5] Zheng Xuesong, The Study of the Inheritance of 
non-material Cultural Heritage in the Light of 
Anthropology—Taking that in Henan province as 
an Example[J], Journal of Henan university (Social 
Sciences),2013(05). 

[6] Wan ping, Lin Lin,Ma Li, The Inheritance and 
preservatio of Sichuan Opera in the Light of ‘non-
material Cultural Heritage protection Law’—Taking 
Sichuan Opera Research Institute as a Example[J], 
Sichuan Opera,2013(09).

[7] Qian Yongping, The Study of Qunqu Opera protection 
under the Circumstances of Becoming Heritage[J], 
Cultural Heritage,2011(02).

9781138027282_Chp_2050.indd   649 4/21/15   7:47 PM

 



651

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

Research on the value of establishing traditional ethnic sports course in 
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ABSTRACT: Ethnic regions are the cradle of traditional ethnic sports, and establishing related courses in 
those regions has become a trend. This article carried out research on the value of establishing traditional 
ethnic sports in colleges and universities of ethnic regions through documents and field research, discovering 
that the establishment has high values of constructing top quality curriculum in higher educational institutions, 
inheriting and protecting cultures, impressing moral principles and spiritual beliefs on students, prompting 
bodybuilding and creating entertainment.
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1 InTRODuCTIOn

During its chronicle development, traditional ethnic 
sports have formed a distinctive cultural system on its 
own. There are various sports events featured in local 
cultures, for example, embroidered ball throwing, fire-
work gabbing, archery race, pearl ball, and spinning 
top beating, adding some 150 events under exploita-
tion and sorted. The events are rich in contents, var-
ied in forms. However, in a time when western sports 
dominate, our traditional ethnic sports are confronted 

with unprecedented challenges: either cater to west-
ern culture and become competitive, or struggle on 
the edge of extinction due to insufficient participants. 
It is obliged that a nation should protect and inherit 
the unique national characteristics attached to its own 
traditional cultures; therefore, researching on estab-
lishing traditional ethnic sports courses in colleges 
and universities is of great importance to the optimi-
zation and reform in higher educational institutions 
courses and inheritance and transmission of tradi-
tional ethnic sports cultures.

Table 1. The distribution of traditional ethnic sports in Guangxi.

Minority groups Major distributing regions Representative events

Zhuang nanning, Liuzhou, Chongzuo, Laibin, 
Baise, Hechi 

embroidered ball throwing, board-shoe race, firework 
grabbing 

Yao Liuzhou, Guilin, Hezhou Baise, Hechi, 
Laibin 

bronze archery race, drum dance, monkey drum 
dance, chairs dragon, trumpet bell

Miao Rongshui, Longlin, singing, Ziyuan 
Xilin, Longsheng, nandan, etc. 

Bar is climbing, grass ball bearing 

Dong singing, Rongshiu, Longsheng.  Firework grabbing
Malaya Hechi Tiger Zhang, grass dragon dance
Maonan Hechi “bumping together”, “with the top”, ”struggling 

together” 
Hui urban areas of nanning, Liuzhou, 

Guilin, affiliated counties: Lingchuan, 
Lingui, Yongfu, Luzhai 

wrestling, zha quan 

Jing Wanwei, Wutou, Shanxin islands of 
Pingjiang county 

bamboo bar jumping, “dog beating”

Yi Longlin, napo, Xilin Damoqiu, tug-of-war, Swing
Shui Rongshui, Yizhou,Huanjiang, nandan Horse race, seed of tung tree darting
Qilao Longlin egg peeling, Hualongbeating, spinning top beating sp 
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2 An OvERvIEW On TRADITIOnAL 
ETHnIC SPORTS EvEnTS In GuAnGXI 
AuTOnOMOuS REGIOn

There are 11 minority groups, besides Han people, 
living in Guangxi, including Zhuang, Yao, Miao, 
Dong, Yi, Hui, Molao, Maonan, Shui, Jing, Qilao 
peoples. Detailed information about the settlement 
distribution of these peoples and their representative 
traditional ethnic sports events can be seen in Chart1.

From Table 1, it is known that these 11 ethnic 
groups have spread in an extensive scope involving 
many cities and counties; their colorful traditional 
ethnic sports are rich in variation and local character-
istics, yet sufficient in interestingness.

There are primarily 19 colleges and universities in 
Guangxi, which locate in 9 cities including nanning, 
Guilin, and Liuzhou. Among them, nanning boasts 
the most institutions,  following it is Guilin and 
Liuzhou, respectively. There are also ethnic groups 
settling in these 9 cities. Detailed information is listed 
in Table 2.

According to Chart 2, there are also ethnic groups 
living in the 9 cities that locate major colleges and 
universities in Guangxi, rendering on the establish-
ment of traditional ethnic sports course abundant 

resources. Local colleges and universities can fully 
utilize these resources on the spot. On the other hand, 
Liuzhou, Guilin, Yizhou, Hezhou, Wuzhou are close 
neighbors to each other, which allows the univer-
sities in these regions to share resources with each 
other. Institutions can join hands in exploiting local 
traditional ethnic sports events, or they can establish 
courses of their own characteristics, and learn from 
each other.

3 vALuE AnALYSIS

3.1 The value of establishing top quality courses in 
colleges and universities

Compared to ordinary ones, top quality courses are 
courses of advanced level, excellent quality, and dis-
tinctive characteristics. Course establishment is one 
of the fundamental construction of colleges and uni-
versities. Its level and qualities are direct reflections 
of the personnel cultivating goal, quality, degree and 
characteristics of an institution. As one important form 
that embodies the effectiveness and high standards of 
course construction, the syllabus, teaching objectives, 
teaching contents, teaching methods, textbooks, and 
the first-rate, effective, scientific teacher groups of top 
quality courses can be a radiating influence of course 
construction in colleges and universities.

Guangxi Autonomous Region, as an ethnic region, 
has an advantageous condition of numerous cultural 
heritages of traditional ethnic cultures, which can 
be significant elements and contents of course con-
struction in colleges and universities. The regional 
characteristics will facilitate the effective integration 
between course contents and local ethnic cultures. 

Local folks have their own lifestyles, customs, and 
spiritual cultural beliefs, and therefore schools should 
draw on local resources to set up the courses, endow-
ing the courses with not only local characteristics, but 
also modernism and creativeness.

Consequently, schools should combine the course 
contents with local cultures, and realize the shared 
goal of course construction of ” famous teacher, 
famous teaching techniques, and famous effects.”, 
more importantly, inherit and carry forward the traits 
of top quality curriculum.

3.2 The value of cultural inheritance and 
protection

Colleges and universities are important fields of pro-
tecting, transmitting, and putting forward traditional 
ethnic sports. Because they are rich in resources 
regarding various aspects as compared to primary 
schools and middle schools, for example, they are 
in a favorable position with high-qualified teach-
ers, teaching facilities, and holdings of traditional 

Table 2. Distribution of colleges and universities in 
Guangxi and ethnic groups attaching to the cities.

Location Colleges and universities
Ethnic 
Groups

nanning Guangxi university, 
Guangxi Medical university,
Guangxi Traditional Chinese 
Medicine university,
Guangxi Teachers College, 
Guangxi Arts College,
Guangxi university for 
nationalities,
Guangxi Finance and 
Economics College 

Zhuang, Hui

Guilin Guilin university of 
Electronic Technology,
Guilin Engineering College,
Guangxi normal university, 
Guilin Medical College

Yao, 
Hui,Dong

Liuzhou Guangxi Technical College Zhuang,  
Yao, Hui

Hechi Hechi university Shui, Molao, 
Maonan

Baise Youjiang Medical College, 
Baise university

Zhuang, Yao, 
Qilao, Yi

Wuzhou Wuzhou university Zhuang, Yao
Hezhou Hezhou university Yao
Yulin Yulin university Zhuang, Yao, 

Miao
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ethnic cultures, besides, they have relative platforms 
for studying and researching, and they have more 
 frequent communication with the outside world. In 
addition, university students are relatively keen on 
thinking and understanding, have civilized qualities, 
and are more active-minded. They are likely to expe-
rience and try new things. Moreover, colleges and 
universities gather together students from all over 
the country, as a result, the establishment and imple-
mentation of traditional ethnic sports course will not 
only pass down to them the cultural heritages, but 
also penetrate the culture in every part of the coun-
try. Because those students from external provinces 
will carry with them the more or less impressions of 
traditional ethnic groups with them, no matter they’ll 
stay in Guangxi or not, so that in a sense, they put the 
traditional ethnic sports culture forward.

The establishment of traditional ethnic sports 
courses should begin with “school-based establish-
ment”, which in fact inherits and protects traditional 
ethnic sports cultures. To put the sports resources into 
textbooks is the “school-based establishment.”, dur-
ing which schools are supposed to carry out all-round 
collection and exploitation of related resources, and 
adapt them into textbooks that are knowledgeable for 
students. The final school-based textbooks may rep-
resent some differences compared with the original 
sports events, but this process of adaptation in fact 
inherits and protects traditional ethnic sports cultures, 
which is of great value.

3.3 The value of the education of moral principles 
towards university students

Traditional ethnic sports are embedded with profound 
cultural connotations and time-honored history. 
Moral principles are significant in carrying the inher-
itance of traditional cultures, which is often potential 
and intangible. These moral principles act on tradi-
tional ethnic sports as heteronomy, as time passes, 
they will edify and civilize the participants, and have 
become a common code. For example, kindness, 
righteousness, courtesy, wisdom, and trustworthiness 
have always been widely popularized and become the 
fundamental principles followed by Chinese people 
for thousands of years.

In the globalized modern society, university stu-
dents are under cultural shocks of fast-food charac-
teristics, and cultural impacts of the western world. 
They are gradually losing the sense of commitment 
and belongings toward their native culture. The 
moral principles carried by traditional ethnic sports 
will serve to guide, restrain, and regulate students’ 
behaviors. 

Students of local colleges and universities can in 
the first place absorb the local cultures to improve 
themselves morally. Secondly, they can take part in 

traditional ethnic sports events and learn through 
practice. Thirdly, they can follow the prominent 
examples of their fellows coming from ethnic cul-
tures. As they constrain themselves, acquire moral 
principles in practice and learn from their minority 
fellows, things going on like this, they will establish 
themselves moral principles, demonstrating that tra-
ditional ethnic sports indeed have the value of edu-
cating moral principles towards university students.

3.4 The value of establishing spiritual beliefs of 
university students

As a great and enduring country, China has gener-
ated abundant and content-rich traditional cultures, 
including national spiritual beliefs. Traditional ethnic 
sports is in itself a system which various expressions 
and rich contents, including etiquette, beliefs and phi-
losophy, the typical yin-yang theory, and the syncre-
tism between heaven and men developed on the basis 
of the former.

Some traditional ethnic sports originated from the 
ancient fairy tales in Chinese history; therefore there 
exist events in sacrifice to the gods, and in honor of 
ancestors, such as Maogusi Dance. Some are in mem-
ory of certain ancient celebrities: the Dragon Boat 
race is in memory of Quyuan, and the miracles of 
“climbing the mountain of swords, dipping into the 
ocean of fire” are for the ancient hero Long Jiulang; 
Some derived from particular ethnic traditions, for 
example, there are four categories of Man people: 
the Red, the Yellow, the Blue, and the White, who, in 
Spring Festival, put up flags with their corresponding 
colors on their doors. These beautiful and vivid flags 
are manifestations of auspicious prospects of the year 
to come.

Traditional ethnic sports are endowed with val-
ues of spiritual beliefs besides being  competitive 
and entertaining events. university students will be 
impressed by the traditional ethnic sports cultures, 
better understand the Chinese philosophy, and estab-
lish their own spiritual beliefs through taking part 
in the events. More importantly, they will learn to 
respect the beliefs of the people with different cul-
tural backgrounds, which will enhance the solidarity 
among people from different groups and strengthen 
the national coherence.

3.5 The value of bodybuilding and entertaining

Traditional ethnic sports possess distinct charac-
teristics of bodybuilding and entertaining. They are 
created by ancient people in labor, which is intended 
for catering their own spiritual needs. They felt free 
to have fun on the condition of their time and space. 
Particularly, the integration between traditional ethnic 
sports with music and dance display the entertainment 
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of the events. Apart from simple, entertaining events, 
there are some complicated and demanding events 
with strict rules, which adds to its function on body-
building. Traditional ethnic sports are always rich in 
recreation, as a result, they are always popular with 
the people.

university students constitute an important part of 
the future of our nation, whose physical and psycho-
logical health not only influence their own develop-
ment but that of the country. Accordingly, colleges 
and universities in their education should pay atten-
tion to students’ all-round health. P.E. courses are 
indispensable in this cause. Modern sports events, 
football, basketball, volleyball, and various small 
ones, to just name a few, can strengthen the stu-
dents’ physiques, but traditional ones will temper 
their mood and cultivate their personalities as well, 
which makes them stand out of modern events. The 
implementation of traditional ethnic sports courses in 
university can build up students’ health and educate 
them morally. It allows them to experience the enter-
tainment of traditional ethnic sports, and exercise in 
a relaxing and delightful atmosphere. Qigong can 
cultivate their mind. Martial arts will build up their 
physiques. The iconic one combining both is Taiji. 
All the above can be competitive events as well as 
performing events. Traditional sports events are truly 
diverse and colorful.

4 SuMMARY

4.1 Traditional ethnic sports are a bright wonderful 
flower in the garden of traditional Chinese cul-
tures, the inheritance and protection of which 
is our historical responsibility and mission. 
Particularly, ethnic regions should shoulder this 
task and serve as major battlefields. The estab-
lishment of traditional ethnic sports will also ben-
efit the inheritance of traditional ethnic cultures, 
therefore colleges and universities can function as 
the major battlefield of cultural inheritance.

4.2 The establishment of traditional ethnic sports 
course will promote the construction of top 

quality courses in colleges and universities, dis-
playing the characteristics of the institutions, 
inculcating in students moral principles, spiritual 
beliefs and sense of belongings towards tradi-
tional Chinese culture.

4.3 Guangxi is a typical settling place for minority 
peoples with abundant ethnic cultural resources. 
Local colleges and universities should make the 
best of these advantageous resources, integrating 
traditional ethnic sports with higher educational 
courses and promoting its development.
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ABSTRACT: The paper puts forward functional grammar teaching based on Larsen-Freeman’s framework of 
grammatical competence. An empirical study is done on the application of functional grammar theories to the 
teaching of the English passive voice. The results show that functional grammar is useful and can be applied 
to college grammar class and that compared with the traditional approach of grammar teaching, functional 
approach is effective in improving college students’ grammatical competence.
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1 INTRODUCTION 

Grammatical competence is essential for communica-
tion. Certain level of grammatical competence serves 
as the base for the development of communicative 
competence. Without it, learners cannot achieve high 
target-level proficiency and their language learning 
may become fossilized at an early stage. 

Then, how about the grammatical competence of 
college students? Researches and college English 
teachers’ teaching experience tell us that the situa-
tion is not optimistic. Li Qi’s investigation of English 
major students in North-eastern Normal University 
revealed that although the participants possessed solid 
grammatical knowledge, they lacked high level of 
accuracy and native-like appropriateness in actual use 
in given contexts (23).  Considering the actual condi-
tions of Chinese college students’ grammar teaching 
and learning, a new approach of grammar teaching is 
called for, an approach that can suit college students’ 
need and can teach the use of the grammatical rules. 

Functional grammar, as a meaning-centered 
grammar, which focuses on the notion of language 
functions and tells us what language does and how 
it works, is believed to be able to serve the demand 
of college grammar teaching reform. Thus, to teach 
college English grammar in functional approach has 
become the agreement of many linguistic experts and 
researchers. However, most of the researches in this 
field stop at the theoretical level, and few of them 
have initiated an experimental study from the profile 
of college students’ grammatical competence. 

Initiated by the reasons mentioned above, the pres-
ent study, selecting English passive voice as the exam-
ple grammar item and non-English major students 
from two classes as experimental subjects, attempts to 
make an empirical study of English grammar teach-
ing under Halliday’s functional grammar theories. 

2 LITERATURE REVIEW 

This part provides a detailed review of the related lit-
erature on the definitions of grammatical competence 
and different approaches to grammar teaching. 

2.1 Definitions of grammatical competence

For several decades, the definition of grammatical 
competence, along with that of communicative com-
petence, has been a question of controversy. 

The notion of grammatical competence was first 
proposed by Chomsky to refer to the grammatical 
knowledge of the ideal language user, disregarding 
the actual use of language in concrete situations. 
To react against it, Hymes and other linguists pro-
posed the conception of communicative competence, 
among which grammatical competence is an essential 
component. Canale and Swain refer to grammatical 
competence as the mastery of language code such as 
features and rules, including vocabulary knowledge, 
word formation, syntax, pronunciation, spelling and 
linguistic semantics. Different as the above various 
definitions of grammatical competence are, they are 
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similar in the fact that all of them deal solely with the 
formal and structural aspects of the language, while 
excluding the aspect of pragmatic use.

Holding a different opinion with the previous lin-
guists, Larsen-Freeman  worked out a framework of 
‘grammatical competence’, which is composed of three 
dimensions, namely form, meaning (semantics), and 
use (pragmatics). The dimension of form consists of the 
visible or audible units: the sounds, written symbols, 
inflectional morphemes, function words, and syntac-
tic structures. The dimension of meaning refers to the 
semantic meaning encoded in language, which is the 
essential denotation of a decontextualized form. The 
third dimension is the pragmatic use, which is not the 
meaning encoded in language, but what people mean 
by the language they use and which consists of two 
main units: one is the unit of social functions, which is 
concerned with the use of grammatical knowledge in 
social context, and the other  the unit of discourse pat-
terns, which deals with the use of grammatical knowl-
edge in linguistic context. Here, Larsen-Freeman’s 
definition of grammatical competence is adopted as 
one of the theoretical bases for the present research. 

2.2 Different approaches to grammar teaching

This section offers an overview of the historical 
development of grammar teaching. 

2.2.1 Traditional grammar-based syllabus
During the period from the 1950s to the 1960s, much 
of foreign language teaching was influenced by both 
structural linguistics and behaviorism. Language 
teachers at that time were mainly concerned with the 
description of patterns of structures(sounds, words, 
sentences) of a language and teaching a foreign lan-
guage was seen as a process of gradual accumulation 
of discrete linguistic items segmented into independ-
ent parts for learners during instruction, and that the 
role of learners was to synthesize these parts into 
‘whole chunks’ during communication. 

The traditional grammar-based syllabus has been 
severely criticized for the lack of the authenticity of 
the input which may result in the learners’ inability to 
use structures in real contexts (Shu Dingfang 102). 
These interactions will not necessarily transfer to 
actual language use in real-life situations.

2.2.2 Communication-based syllabus
In 1970s, some researchers, influenced by the concept 
of communicative competence, attempted to abandon 
the grammar-accuracy orthodoxy in favor of more 
communication-oriented syllabus that focused on 
language use. However, rules of language use would 
be useless without rules of grammar. In other words, 
a pure communication-based language approach may 

lead to fossilization of acquisition in that it can lead 
to the development of a broken, ungrammatical, pidg-
inized form of the language beyond which students 
can never really progress. 

It is believed that appropriate grammar teaching 
instruction could serve as one of the effective methods 
to redress problems existing in learners’ grammatical 
competence. And grammar should never be taught as 
an end in itself but always in light of meaning, social 
factors and discourse or a combination of these factors. 

3 METHODOLOGY

3.1 Research questions 

This study is intended to answer the following 
research questions:

1      Is functional grammar applicable to grammar 
teaching of college students?

2   If applicable, is grammar teaching of functional 
approach more effective than the traditional 
approach?

3.2 A general description of the experiment

To answer the above two research questions and to 
explore an workable approach to college  functional 
grammar teaching, first, the writer develops a set of 
teaching contents and teaching  procedure, mainly 
based on Functional Grammar by Halliday and 
A General Introduction to Systemic-Functional 
Linguistics by Hu Zhuanglin, and Zhang Zhenbang’s 
Essentials of A New English Grammar. Then, 
 specific teaching materials is organized  according to 
this set of teaching contents and  teaching procedure.

The 61 subjects are sophomore students from 
two intact classes (class 2 and class 3) of School 
of Engineering, Anhui Science and Technology 
University. The grammatical item to be taught is 
English passive voice. Class 3 (30 students) is  chosen 
as the Experimental Group, receiving functional 
grammar passive voice teaching; whereas class 2 
(31 students) as the Controlled Group, is taught in 
 traditional approach. Before the experiment, a  pre-test 
of English passive voice is held for the  purpose of 
ensuring that there is no significant difference in the 
mastery of the grammar item between the two groups. 
Another purpose of the pre-test is to record and col-
lect experimental data for future comparison with the 
post-test. After the teaching experiment, a post-test 
is done. Meanwhile, interviews are made with the 
Experimental Group to check and improve the teach-
ing effects during the functional grammar teaching 
phases and after the experiment, and to collect data 
for future qualitative analysis as well. Besides, sta-
tistical tools Independent Samples T-test and Paired 
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Samples T-test by SPSS12.0 are employed for the 
quantitative data analysis.

4 RESULTS AND DISCUSSION 

In this section, we attempt to represent the results, 
discuss and try to account for the findings, thus 
answering the two research questions proposed in the 
experiment.

4.1 Pre-test and post-test

Table 1. A comparison between CG and EG in the pre-test.

Group Number Mean
Std. 
Deviation P

CG 31 33.3145 6.5287 .990

EG 30 33.2917 7.0506

From Table 1, one can see that the two groups are 
homogeneous before the treatment; therefore the 
two groups are comparable. Consequently, these two 
groups can be used as subjects of the experiment. 

Table 2. A comparison between the two groups in the 
post-test.

Group N Mean
Std. 
Deviation P

CG 31 35.3871 5.9129 015
EG 30 39.0333 5.4058

From Table 2, one can easily find that there is a great 
gap in the performance between EG and CG. The 
results of T-test show that the Experimental Group 
is obviously better than the Controlled Group in the 
use of English passive voice after the  seven-week 
experiment.

The significant difference between the two tests 
with EG is shown in Table 3. Generally speaking, 
a statistically significant difference exists between 
the pre-test and post-test of EG and the grammati-
cal competence in passive voice of EG is gradually 
increasing.

4.2 Interview after the post-test

After the post-test, an interview is done to find out 
the effects of the English passive voice teaching done 
under functional approach and to testify and learn the 
strengths and weaknesses of the present teaching pro-
cess. The results of the data analysis are presented as 
follows:

Good points: (1) As for the teaching materials, 
since most of the examples and practice exercises 
given in the classes are from the band 3 textbook, the 
authentic Band 4 test papers and writings done by 
the students themselves, they are less difficult to be 
accepted and understood.

(2) As for the teaching approach, the presentation 
of grammatical rules are combined and integrated 
into the teaching and training of reading and writing 
skills. This is, to them, a quite effective method of 
grammar teaching.

Complaints and Suggestions:

1      The consolidation practice and exercises in and 
after the class are inadequate. 

2   In the presentation section, sometimes there are 
many difficult words in the examples cited, thus 
increasing the difficulty level of the points being 
taught. 

In the following part, we will discuss the results 
obtained from the pre-test and post-test and the inter-
view after the post-test.

4.3 Discussion

4.3.1 Positive results
The results showed in Table2 and Table 3 indicate 
that the EG receiving functional grammar teaching 
obviously performs better than the CG receiving tra-
ditional grammar teaching. This could be attributed to 
the advantages of functional grammar teaching over 
the traditional grammar teaching method.

The traditional approach is restricted at sentence 
level, and when presenting a grammatical item it 
usually takes no account of the meaning and func-
tion of the structure, and isolates the structure from 
both its social and linguistic contexts. This kind of 
practice often results in learners’ inability to apply 
what they have learned about the grammatical forms 
into use communicatively. However, in contrast with 
the traditional way, functional grammar, taking dis-
course as its starting point, combines the grammat-
ical form with its semantic meaning and context. 
Therefore, the teaching of functional grammar can, 
to the largest extent, integrate grammar teaching with 
the development of students’ communicative compe-
tence, and facilitate the transfer of their grammatical 
knowledge into their corresponding grammatical 
competence(Zhang Delu 76). Besides, the positive 

Table 3. Paired samples test: A comparison between pre-
test and post-test with EG.

Mean N
Std. 
Deviation P

Pair1
Pretest 33.2917 30 7.05064

.000
Posttest 39.0333 30 5.40583
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feedbacks from students’ interview about the teach-
ing process and practice material also contributes to 
explaining the success of the experiment. 

4.3.2 Complaints from the interviewers
It is widely believed that practice is of vital impor-
tance in the teaching and learning of grammar. 
Grammatical competence cannot be attained solely 
through exposure to the target language or meaning-
ful input, unless enough output practice is done. And 
as for the difficulty of the input materials, according 
to Krashen’s Input Hypothesis, only comprehensible 
input, i.e. the kind of input that is simplified and with 
the help of contextualized and extralinguistic clues 
can cause L2 acquisition. According to the above 
teaching and learning theories, the above complaints 
and suggestions seem quite reasonable, though they 
are only a few, not most of the interviewees’ opinions. 

5 CONCLUSION 

In this part, we will conclude the major findings of 
the research, and put forward the implications of the 
study to College English grammar teaching.

5.1 New findings

The major findings of the research are as follows:

1      Functional grammar is useful and can be applied 
to college students grammar class;

2   Compared with traditional approaches of gram-
mar teaching, functional grammar teaching is 
effective in improving college students’ grammat-
ical competence. 

5.2 Pedagogical implications of the study

To teach functional grammar to college students, 
generally speaking, two sub-questions should be con-
sidered. First, what should be taught in a functional 
grammar class; then, how to teach functional gram-
mar. Next we shall dwell on them one by one.

5.2.1 What to teach 
Larsen-Freeman sees grammar as a higher-order con-
cept within linguistics, and argues that it has three 
interrelated dimensions: form, meaning and use. 
She also asserts that grammar should be seen as a 
skill like reading and writing rather than an area of 
knowledge (14). Linguists’ opinions on grammar can 
provide some inspirations for our language teach-
ers. Grammar teaching should not merely focus on 
the form, but also on meaning and use as well. Since 
the learners are college students who have learned 

systematically certain grammatical knowledge in 
middle schools, it is suggested that the grammar 
teaching at college should focus on the use of gram-
matical knowledge.

5.2.2 How to teach

1      Teaching functional grammar in discourse 
In discourse-based grammar teaching, teachers 

can teach target forms together with authentic or 
simplified discourse, which can supply learners with 
abundant  examples  of  contextualized  usages  of  
the  target  structure  to  promote the establishment 
of form-meaning relationships. It also suggests the 
combination of grammar and writing, grammar and 
speaking, grammar and reading and so on. 

2   Teaching functional grammar with enough com-
prehensible input and output practice 
Input and output of enough volume is vital for 

grammar teaching. Functional grammar is grammar 
in use, the theories of it are somehow abstract and 
difficult. Therefore, enough input and output practice 
in and after class are necessary and can help learners 
understand the complex grammar rules, consolidate 
what they have learned in class, and then put them 
into communicative use. Besides, abstract theories 
or complex grammar rules in functional grammar 
should be simplified or adjusted to meet students’ 
needs and understanding capability.

Due to the comparatively short period of research 
and experimental time and relatively small sample 
size, this research surely has its limitations. It is hoped 
that this study can shed some new lights on the further 
research in this field and more researches are to be 
induced to make up for the deficiency of the present 
study to explore the application of functional gram-
mar to college English teaching, thus letting more 
college students benefit from functional grammar. 
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ABSTRACT: In the process of volleyball teaching, interest is one of the important factors to influence stu-
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difficult for the new learners to master the volleyball skills within a short period. Additionally, that the present 
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and the development of volleyball in Yan’an University, on the basis of the idea “Happy Sports”, this essay 
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Nowadays, the development of volleyball is not opti-
mistic. Few students play volleyball as a physical 
exercise except in volleyball lessons and volleyball 
team training. To improve the teaching quality of 
volleyball, enrich teaching connotation and enhance 
volleyball popularization and development is the 
urgent problem to be solved. And this essay applies 
literature review, questionnaire, mathematical sta-
tistics to investigate the present interest of some 
students in Yan’an University. It aims to change the 
present volleyball teaching methods by advocating 
happy volleyball so as to stimulate students’ interest 
in learning volleyball and puts forward some relevant 
measures and suggestions.

1 SUREVY OF THE CURRENT SITUATION OF 
STUDENTS’ INTEREST IN VOLLEYBALL

According to the survey, students still do not get rid 
of the original examination- oriented education con-
cept a are not highly interested in volleyball. There 
are many factors causing this situation, such as lim-
its on sports facilities, insufficient attention of school 
authority, and decrease in inter-college volleyball 
exchanges. Students are forced to learn volleyball, 
and they learn only for grades. Therefore, it is dif-
ficult to mobilize the students’ enthusiasm and initi-
ative in volleyball lessons. Compared with football 
and basketball, volleyball is less popular. Due to the 
characteristics of volleyball itself, difficult to grasp 
and skillful, it is difficult to establish the confidence 
for students. Meanwhile, the conventional teaching 
pattern, which embodies in teachers’ improper and 

boring teaching, undermines the students’ interest. 
Accordingly, students’ interest in and duration of vol-
leyball is far from that of other sports, e.g. football, 
basketball.

1.1 The degree of students’ interest in volleyball

According to the current survey, the situation of 
the student interest in volleyball is not optimistic. 
Volleyball has been put to the edge in the school 
sports. Since in all groups, the proportion of boy 
choosing basketball and football is higher than that 
of volleyball, while the opposite in girls, gender dif-
ferences inevitably exist. From the current situation 
at colleges, physical education has not been treated 
properly, as students lack formal P.E. teaching sys-
tem, are physically weak, lack athletic ability with 
faint sports consciousness. And the data show that 
only 19% of students enjoy volleyball class. It is safe 
to say that students are not interested in it, and this is 
a commonly existing problem in college PE teaching.

1.2 Reasons for the absent treatment of volleyball 
at colleges

1.2.1 Over-emphasis on techniques
According to the survey, students think volleyball 
needs more techniques and is difficult to master com-
pared to basketball and football. And the traditional 
teaching mode hinders the student interest in learn-
ing. According to the survey of personal interest, 
boys choose such competitive sports as basketball 
and football, while girls choose volleyball, for it is 
less competitive.
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1.2.2 Lack of overall volleyball teaching
Sports teaching is the central part of the school sports 
work and an important way for students to gain sports 
knowledge, to grasp sports techniques and to improve 
sports skills. Volleyball was taken into college physi-
cal education syllabus as an elective in the early 1990s 
in China. One of the major reasons why volleyball is 
less popular is that volleyball teaching is not fully car-
ried out at school. In terms of the actual situation, vol-
leyball teaching is offered in few schools: even if it is 
offered, teaching is not complete, with digging, passing 
and no other contents; and the teaching proportion of 
this subject is rather small in physical education. This 
teaching method which lacks systematic, sequential, 
fun and is contrary to personal development education 
that is advocated by quality education will inevitably 
lead to the decline in students’ interest in volleyball 
and the decay of teaching skills with teachers.

1.2.3 Lack of curricular- extracurricular combined 
teaching methods 

To the students in Yan’an university, spare time is rich 
that should be made full use of. In accordance to the 
survey, there are few volleyball matches or no at all, 
but basketball and football activities are carried out 
very well, For example, in the annual school sports 
meeting, students can actively participate in many 
matches and games, but volleyball competition and 
extracurricular activities are rather rare.

Effect of teaching methods and means on students’ 
interest

2 EFFECT OF TEACHING METHODS AND 
MEANS FOR STUDENTS’ INTEREST

2.1 Game teaching method 

Sports games are considered lively, vivid and diverse 
with great fun, amusement and broad adaptability. 
Now, since the idea of Happy PE teaching is widely 
advocated, putting sports games into volleyball skill 
teaching is a new teaching perspective.

2.1.1 Digging relay 
Method: The students are divided into several groups 
(not necessarily equal number of members), with a 
better player selected by the team who stands face to 
face about 3 meters away right in front of the team 
members standing in a column line. When the game 
begins, the best player passes the ball to the opposite 
team player who is expected to dig the ball back to the 
best player and then run back to the rear of the tea; 
meanwhile, the best player digs the ball to the next 
player in the line who does the same. And so on and so 
forth. When the teacher stops the game, the number 

of continuous repeated digging will be calculated and 
the winner goes to the beam that digs the most. 

Rules: Students stand in a column line and each 
takes its turn to dig the ball. Each team member is 
allowed to dig the ball with their hands only, other-
wise the team plays foul and have to restart the cycle. 
Double hit is a fault, and then restart. It is expected 
that such games help students in enhancing heir com-
petitive consciousness and improving their learning 
interest.

2.1.2 Shuttle relay
Methods: Students are divided into teams with equal 
members, and each team is further divided into group 
A and group B that stand face to face in a column 
line about 3 meters away. The first student of each 
group holds a ball. When the game begins, the player 
with the ball in group A passes the ball to the first 
 student of group B, and then runs quickly to the 
rear of group A. The first student in group B digs the 
ball back to the second member of group A, and then 
runs quickly back to the rear of a group B. And so on. 
The team that dig the most will be the winner. Rules: 
Students are not allowed to pass the ball, drop the ball 
and hold the ball with two hands, otherwise the team 
plays foul; the distance between the two groups would 
not be decreased; in the case of “double hit” or the 
drop of the ball of one group, restart.

2.2 Mini-match teaching method

Competitions are one important goal of sports train-
ing and learning, therefore, from the point of view of 
the interests and needs of students, to help students 
master competition skills and methods, to change of 
competitive volleyball ideas bravely, to regard the stu-
dent as the core and to stimulate the interest of stu-
dents will help students understand the techniques as 
soon as possible to improve the teaching effect. Mini-
competition teaching method is a kind of training and 
of diverse forms that looks competition at the core of 
teaching to foster the students’ sense of competitive-
ness and cooperation. This teaching form, firstly, will 
arouse students’ learning enthusiasm, promote stu-
dents’ extracurricular exercises and improve the qual-
ity of teaching; secondly, it helps students grasp the 
basic skills of digging, passing, spiking and blocking, 
grasp and understand offensive formation, the tactical 
coordination and volleyball competition rules and the 
law of judges.

2.3 The teaching methods of changing the external 
environment

Volleyball teaching and training is conducted to 
improve the students’ interest, and we may need to 
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change the external environment so as to achieve 
the purpose of teaching. For example, in a volleyball 
match, we may obtain better results with a reasonable 
changing rule and a proper training method which is 
based on the students’ training level and emphasis. 
In addition, if necessary, we may complement an 
offense and a defense to the opponent team so that 
could get extraordinary effects when opponent attacks 
and defenses. By doing so, students’ enthusiasm of 
learning will be greatly inspired. In daily training and 
teaching, teachers’ conscious changing external envi-
ronment could not only improve students’ adaptive 
capacity, but also greatly inspire students’ interests of 
learning.

3 CONCLUSION 

With the teaching methods given above, students 
could learn the kinds of volleyball skills and tactics 
in a leisurely way in the course of volleyball teaching. 
What’s more, their volleyball skills will be improved 
and their interests for volleyball will be greatly 
inspired. In this way, students will long for the chance 
of playing volleyball and the improvement of volley-
ball skills as well. In all, the methods will effectively 
improve today’s volleyball teaching.

Copy the template file B2ProcA4.dot (if you print 
on A4 size paper) or B2ProcLe.dot (for Letter size 
paper) to the template directory. This directory can 
be found by selecting the Tools menu, Options and 

then by tabbing the File Locations. When the Word 
program has been started opening the File menu and 
choose New. Now select the template B2ProcA4.
dot or B2ProcLe.dot (see above). Start by renam-
ing the document by clicking Save As in the menu 
Files. Name your file as follows: First three letters of 
the file name should be the first three letters of the 
last name of the first author, the second three letters 
should be the first letter of the first three words of the 
title of the paper (e.g. this paper: balpcc.doc). Now 
you can type your paper, or copy the old version of 
your paper onto this new formatted file.
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1 INTRODUCTION

The rich practical experience in the cultural reform and 
development was summed up in China Seventeenth 
CPC Central Committee Sixth Plenary Session, 
pointing out that extensive cultural activity must be 
 developed among common people, complete with 
community culture, village culture, corporate culture, 
campus culture and so on. With the development of 
the national economy, the ordinary people are thirsty 
for improving their cultural level. The government 
pays more and more attention to the construction of 
 cultural activities in order to meet people’s demands. 
As an important part of the modern campus culture, 
the construction of campus sports cultures was con-
cerned with the Communist Party and the country. 
However, in contemporary China, there existing many 
problems in the college campus sports culture which 
has apparent gap and unbalanced development com-
pared with the other developed countries. Therefore, it 
is necessary to study college campus sports culture and 
its construction. This paper analyzes the shortcomings 
of the current college campus sports culture and dis-
cussing how to construct it, aims to provide valuable 
reference and advice for the construction of campus 
sports culture in higher education institutions.

2 THE CONNOTATION OF COLLEGE 
CAMPUS SPORTS CULTURE

As an important carrier of culture, Colleges and 
universities play an important role in the aspect 

of cultural construction, transmission and protec-
tion. As a kind of social culture, the sports culture 
can affect the human values, ways of thinking, the 
idea of management, the wisdom of survival and 
social atmosphere. Especially, it plays an integra-
tion function in establishing and maintaining social 
order. The sports culture contains material, system 
and spirit culture on human sports, which can be 
divided into three aspects: sports material culture, 
sports system culture and sports concept culture. 
Furthermore, the sports culture is a special kind of 
sports culture phenomenon in human sports life. 
The campus sports culture, as the most vigorous 
and important part of campus culture, inherits the 
internal material and spirit of sports. The campus 
sports culture is also a kind of unique cultural phe-
nomenon of profound connotation and plentiful 
extension. In this specific university environment, 
based on students and teachers, the campus sports 
culture is a kind of group culture with the main 
content of extra-curricular sports activities and the 
characteristic of school spirits. As one of social 
cultures, the campus sports culture is the sum of 
sports material and spiritual civilization, which was 
created by the school staff and students in the sports 
practice process under certain social conditions. 
Campus culture has rich connotation and wide 
extension, firstly it forms a campus culture group 
together with moral education, intellectual educa-
tion, aesthetic education, music education and so 
on; secondly, it consists of sports cultural groups 
with social sports culture, military sports culture 
and so on.
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3 THE IMPORTANCE OF COLLEGE CAMPUS 
SPORTS CULTURE

If national culture is the soul of a nation, then the 
campus sports culture is the soul of campus sports 
activities. 

The campus sports culture is the sum of material 
civilization and spiritual civilization, created by the 
school staff and students, its influence on students is 
comprehensive and profound. A good campus sports 
culture can not only cultivate student sentiment, 
strong physique, moral education, but also can divert 
students’ psychology and make students integrate 
into society smoothly. In addition, the construction 
level of campus sports culture affects the quality of 
education indirectly. So it is significant for students 
to create a healthy and harmonious cultural atmos-
phere on campus through rich content and various 
forms of sports, which can provide a good learning 
environment and psychological development space, 
and promote students’ comprehensive development 
physically and mentally.

4 THE SITUATION OF COLLEGE CAMPUS 
SPORTS CULTURE CONSTRUCTION

The college campus sports culture is a multi-level 
cultural form, which includes four kinds of basic 
culture morphology of material culture, system 
culture, spiritual culture, behavior culture. On the 
whole the construction of campus sports culture in 
our country has achieved great progress in recent 
years, but there are still some problems. With the 
rapid development of society, the research and 
construction of college campus sports culture have 
fallen behind. The survey indicates the university 
has many problems in the construction of cam-
pus sports culture. Such as, the lack of teaching 
material about humanism, insufficient humanities 
 landscape and cultural venues, nonstandard of com-
munity management, and without characteristics of 
campus sports culture.

5 THOUGHTS ON THE CONSTRUCTION OF 
CAMPUS SPORTS CULTURE

5.1 To strengthen the characteristics of campus 
sports culture construction

The construction of campus sports culture in higher 
education institutions should adopt suitable  measures 
to local conditions and highlight the characteristics. 
School type, school conditions and geographical 
location are different, therefore higher education 
institutions should construct campus sports culture 

according to their own specific circumstances, thus 
form their unique traditions and characteristics. Such 
as, the ethnic university can be built campus sports 
culture with ethnic characteristics, and attract more 
students do physical exercise. In China, the character-
istics of campus sports culture in Tsinghua University 
and other universities is significant. The campus 
sports culture in Tsinghua University is to work hard, 
exercise more, build up physique, and healthily work 
for our country fifty years, which embodies a unique 
feature of Tsinghua University campus sports culture 
construction. As the American scholars believe that 
“Harvard University has its training mode, and Yale 
University has its own. If all teachers at Harvard are 
asked to teach at Yale University, they cannot create 
students who bear Harvard style completely.” [3]. This 
explains that the unique campus culture affects the 
students intrinsic, the charm lies in this. Therefore, 
the key of the construction of campus sports culture 
in universities should emphasis on the characteristic 
construction.

5.2 To strengthen publicity and education of 
humanity’s knowledge with the network and 
other media

With the popularization of network in the campus, 
surfing on the internet for everyone has become a 
reality. A survey shows that “rate of surfing on the 
Internet” of college students is very high. Nearly 80% 
students use the network at the average of half an 
hour to 5 hours a day. The network has become an 
important tool of their lives and learning. Therefore, 
as a campus important medium, the campus net-
works play an important role in the propaganda and 
education on sports humanity’s knowledge. College 
students can learn the sports humanities knowledge 
and physical techniques theory via internet, and then 
has the power of participating in sports activities. As a 
result, the campus sports culture atmosphere are for-
matted favorably. Not only the campus network can 
play an important role in the publicity education of 
sports humanities knowledge, but also the newspa-
per, campus radio and cable TV play a corresponding 
role. This has the positive significance for enriching 
the theoretical knowledge for sports college students, 
enhancing the enthusiasm for sports, improving the 
sports culture of college students, and promoting the 
construction of campus sports culture in colleges and 
universities.

5.3 Increasing the sports facilities and extending 
free time open to students

Due to the continuous expansion of universities, the 
amount of students on campus is increasing. The cam-
pus sports venue has been unable to meet the needs of 
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the students. According to the relevant regulations of 
Chinese “sports law”, the universities are confronted 
obsolete and lack situation of the sports venues and 
facilities. The leaders of education departments and 
universities should attach great importance to the 
problem of lacking sports venues, equipment and 
venue, and carry out strictly relevant national regu-
lations about the construction of school sports venue. 
The universities should add sports facilities to ensure 
the normal development of physical education and 
provide the necessary material conditions for the all-
round development of college students. In addition, 
in order to pursuit economic benefits, the free time 
open to students is too little in most universities. It 
seriously hinders the participation enthusiasm of the 
students in sports, and is not conducive to the con-
struction of college campus sports culture. Therefore, 
the universities should increase the sports facilities 
and extend the free time open to students, which can 
stimulate the participate enthusiasm of students in 
sports activities.

5.4 Standardization of the construction of campus 
sports clubs and associations 

The campus sports clubs and associations organize 
and participate in various forms with rich content and 
colorful sports activities based on common sports 
interest. It is also a kind of campus sports culture phe-
nomenon and an important part of the college cam-
pus sports culture. The survey indicates that college 
sports club in our country lacks certain management 
criterion at present. The problems of loosing organi-
zational discipline and low efficiency seriously affect 
the construction of campus sports culture. Therefore, 
the universities should bring out a series of practical 
assessment system based on reality, which give guid-
ance and supervision for campus sports clubs and 

associations. Particularly, the relevant department 
should control strictly in approval of sports clubs and 
associations and ensure its necessity.

5.5 Learning and innovating

The construction of campus sports culture cannot 
explore the road in a single and closed environment, 
cannot follow the conservation track, but should 
actively absorb the mode of developed countries in the 
construction of campus sports culture. On the one hand, 
it should discard its dross and use the essence to con-
struct the campus sports culture. On the other hand, in 
reference foreign experience, it should combine local 
characteristics and innovate, thus create a new perspec-
tive of the construction of campus sports culture. 
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ABSTRACT: With the rapid development of higher vocational college, as well as the purpose to cultivate 
graduates with high competence and vocational adaptability, EGP teachers are facing challenges to complete 
their transformation and redesign their professional development. The thesis analyzes the necessities for the 
reason EGP teachers have to transform their professional development direction and it also indicates that EOP 
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EOP concept and lists requirements for EGP teachers to apply EOP teaching model. Besides, based on practical 
exploring, the author gives some developing strategies and requirements for EGP teachers’ transformation and 
professional development. 
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1  INTRODUCTION

With the fast development of higher vocational 
education in our country, the number of the EGP 
teachers in higher vocational colleges is increas-
ingly large. However, the composition and the 
quality of such a large group may have a big dif-
ference. These English teachers hold a large sum of 
different kinds of educational theories and teaching 
models. Thus, the above factors may cause a great 
divergence to future development of the vocational 
education. According to strengthen the work on 
talent  education and training in the higher voca-
tional college issued by Ministry of Education, as 
for the public English teachers, they ought to desalt 
the limitation between the basic course teachers and 
the specialized course teachers and make themselves 
become an expert in  one  field  through  possess-
ing all-round knowledge and ability in a gradual way. 
However, how to make a successful transformation 
and what measures should the higher vocational col-
leges take to promote the EGP teacher’s transforma-
tion and professional development have becoming 
an urgent issue. Based on the practical experience, 
the author has made a deep discussion on the neces-
sities of transformation and development strategies 
and training measures for the EGP teachers in higher 
vocational colleges. 

2 THE NECESSITIES OF TRANSFORMATION

2.1 To meet the requirements of the national 
program on vocational education

General Secretary Xi Jinping made an  important 
 instruction on accelerating the development of  vocational 
education at national conference of the  vocational edu-
cation work on June 23, 2014. He emphasized that the 
nation endeavors to construct the vocational education 
system with Chinese characteristics. During the meeting 
with the  representatives before the formal conference, 
Premier of the State Council Li Keqiang also empha-
sized that the nation ought to cultivate the coach-like 
teaching staff with distinguished characteristics of 
vocational education. That means all the teachers in 
vocational colleges should set their professional devel-
opment goal to meet these requirements. To achieve this 
goal, the urgent thing for teachers is to shift their tra-
ditional ideas and thoughts about education and throw 
themselves into learning about professional knowledge 
and try to obtain enterprise practical training. 

2.2 To comply with the trend of the English 
teaching reform in the higher vocational 
colleges

Under the guidance of vocational education policy, 
English teaching reform is blending with vocational 
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education features. That is to say, The traditional 
teaching methods are out of date, especially focusing 
on the knowledge and imparting and ignoring the cul-
tivation of the language skills, which make students 
lack interest and motivation in English learning. 
Although some English teachers strive to use different 
methods and simplify the teaching contents, the teach-
ing effect is still not satisfying. The key point is that 
the teachers don’t grasp the direction of the English 
teaching reform. At present, the main direction of 
the English teaching reform in the higher vocational 
colleges is about teaching English for occupational 
purposes (EOP) and emphasizes the combination of 
the language knowledge and professional quality to 
promote the language skills and occupational skills at 
the same time. Therefore, the EGP teachers in higher 
vocational colleges have to confront the challenges, 
complete the self-transformation and catch up with 
the trend of English teaching reform. It is certain that 
there will be huge hardship and test. 

2.3 To meet the requirements of talent training 
aims of higher vocational colleges

The task of higher College education is to cultivate 
comprehensive quality talents. Moreover, with the 
high rate of the increasingly opening up and the great 
needs of international communication,  the talents 
who possess a higher English level and technical 
skills must be more popular in the future. The English 
teaching aim of the higher vocational colleges should 
be to cultivate the specialized talents with both 
professional and language skills. The fundamental 
requirements of English course teaching in higher 
vocational colleges (on trial) in 2006 published by 
Higher Education Press pointed clearly that the edu-
cation in the higher vocational college is to develop 
the higher application-oriented talents in the fields 
of technique production management and service. 
In this way, the English teaching ought to not only 
lay the language foundation, but also concentrates on 
fostering the language skills for practical use, espe-
cially the ability to use English in handling the daily 
and business activities related to the foreign affairs. 
Therefore, it also becomes an exploring research 
field for the EGP teachers in the higher vocational 
colleges.

3 THE DIRECTION OF TRANSFORMATION 

From the view of both the needs of talent training and 
personal occupational development of the EGP teach-
ers, the transformation trend of the EGP teachers in 
the higher vocational colleges is imperative. Cai 
Jigang, a professor at Fudan University, once indi-
cated that the English teaching ought to be developed 

and carried out following the direction of EAP 
(English for Academic Purposes) or EOP (English 
for Occupational Purposes) Hence, the English teach-
ers in higher vocational colleges ought to adapt to 
the new situation and transform to the EOP teacher 
positively. 

3.1 Conception and features of EOP

EOP (English for Occupational Purposes) is an 
important component of ESP (English for Special 
Purposes). Hutchinson & Waters (1987) made an 
authorized definition on ESP: ESP is an approach 
to language teaching in which all decisions to con-
tent and method are based on the learner’s reason for 
learning (ESP is related to certain occupational sub-
jects and objectives. The teaching content and method 
of ESP are determined by the special purposes and 
the needs of learners). ESP has a larger connotation 
and what is comparatively accepted is that it centers 
on the ultimate language use and language environ-
ment of the learners. 

The ultimate purpose of EOP is to foster the stu-
dents to exercise the communication ability in certain 
practical occasions, not simply emphasizes on the 
student’s ability of listening, speaking, reading, writ-
ing and translating, but attaches more importance on 
fostering the occupational abilities which the students 
will need and use in their future jobs. 

3.2 Requirements for EOP teaching model

The EOP teaching model aims to teach English lan-
guage points and skills related to certain professions 
at the superficial and practical level. The features 
of the EOP teaching model require that the English 
teachers don’t only have a solid foundation in English 
language, but also learn about some related occu-
pational knowledge and gain practical experience. 
What’s more, the EOP teachers should be very famil-
iar with EOP theory, be good at grasp features of the 
target language and meanwhile have the ability to 
analyze learner’s needs. 

4 SUGGESTIONS ON DEVELOPMENT 
STRATEGIES FOR EGP TEACHERS

4.1 Set up a reasonable course system 

Curriculum design is the core of the training of 
talents. Scientists and reasonable course system 
are the key to the realization of the goal of talents’ 
cultivation. In Shi Jiazhuang Vocational College of 
Finance and Economics, English course is set up 
as EGP+EOP. EGP, English for General PurposeS, 
is set up at the first school year, which focuses on 
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the basic language points and culture tips to help stu-
dents go along with their freshmen life. While EOP, 
English for Occupational PurposeS, is set up at the 
third term, aiming to cultivate students professional 
accomplishment and communication ability. The 
course model of EGP+EOP conforms to the posi-
tioning of vocational English teaching as well as the 
social needs and talent training needs. At the same 
time, it gives EGP teachers time and space to com-
plete transformation.

4.2 Establish the effective training system

Staff construction is the important task of educational 
reform and development, even one of the core tasks 
in Institutions of Higher vocational Education. An 
effective training system is a guarantee and support 
for English teaching staff. In our college, we put for-
ward a training plan named as two kinds of practices, 
one combination. We have established the Foreign 
Language Bridge Translating Studio as the in-campus 
practice base and have made Shi Jiazhuang Shenzhou 
Hotel as the out-campus practice base. Meanwhile, 
we ask English teachers to involve in professional 
research projects, joint together with professional 
teachers and help each other to make improvement. 
This training system establishes a new platform and 
effectively helps EGP teachers design their profes-
sional development. 

4.3 Obtain related certificates

Through learning to obtain some professional certif-
icates is a fast and effective way to reach to a dou-
ble-qualified teacher. But what kind of certificates 
are suitable for public English teachers is still a 
disturbing problem because there is no specific doc-
ument to define it. Through investigating and con-
sidering every factor affecting teaching and teacher 
professional development, we advise the EGP 
teacher to prepare for the certificates like TOEIC 
(Test of English for International Communication, 
CATTI (China Accreditation Test for Translators and 
Interpreters) and BEC (Business English Certificate). 
These examinations are related to English and mean-
while aim to practice learners’ practical competence 
in real business situations. If English teachers get 
to the intermediate level of these exams, they will 
be competent as an English teacher in vocational 
colleges.

5 REQUIREMENTS FOR EGP TEACHERS

EGP teachers should not forget to strengthen basic 
skills in terms of the language ability, education con-
cept, knowledge structure and teaching methods.

5.1 To raise language skills

English language is the tool for English teachers to 
teach knowledge and organize teaching activities. 
Regardless of language skills, it is unlikely for an 
English teacher to talk about education career. To 
teach is to learn. EGP teachers must keep a good 
learning habit to absorb new knowledge and consol-
idate the language basis continuously. EGP teachers 
still have to learn from each other to make great effort 
to explain the profound knowledge in a simple way 
and guarantee the teaching effect. 

5.2 To update teaching concept

Teaching idea and concept are the soul of the teach-
ers, which constrain every teaching activity. EGP 
teachers should firstly learn EOP teaching theories, 
have a clear awareness of the importance of the EOP 
teaching model, and secondly pay close attention to 
recent news about education at home and abroad.

5.3 To optimize the structure of knowledge

The new turn of vocational education reform urgently 
asks teachers to the optimization of their knowledge 
structure. Through investigation, we made a statistic. 
It shows that 70 percent students hope the teachers 
give much more practical illustrations or examples to 
expand knowledge, and 55 percent students demand 
that their teachers had better know their major knowl-
edge. From this view, students do not remain on the 
level of getting pure language knowledge, but have 
a more clear need. EGP teachers should make them-
selves get ready to enrich professional knowledge 
through various channels and approaches.

5.4 To upgrade the standards of teaching and 
researching

At present, most students lack interest in English 
learning due to the boring teaching materials and 
methods. The CBI teaching method is widely adopted 
in the EOP teaching model. It is a kind of experience 
teaching method. It must follow certain principles, 
such as to put together a variety of language skills; 
to make students active to each phase of the learn-
ing activities. Through the 160 papers (from CNKI) 
published between 2009 and 2013, we have found 
that only 12 papers make research on CBI teaching. 
Among which, Shang Weixia and Zhu Jinlan have 
made the empirical research and their results can be 
referenced for the English teachers. Therefore, there 
is a large research space for the English teachers to 
make the attempt and innovation. Only when a teacher 
has initiated in teaching and researching, would he be 
progressive and his career success.  

9781138027282_Chp_2055.indd   669 4/21/15   7:49 PM

 



670

6 CONCLUSIONS

The transformation development for EGP teachers 
has become a trend and necessity. A successful trans-
formation may not optimize the teacher’s knowledge 
structure, but raise the teacher’s professional quality, 
help them to reposition the traditional role in teaching. 
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ABSTRACT: In December 2009, China’s State Council approved the Poyang Lake Ecological  Economic 
Zone  Project, which has made Jiangxi’s Poyang Lake ecological economic zone to become one of the 
 development strategies of the state construction. Related academic research is rapidly increasing, but the 
 research  focuses mainly on regional comparisons, development countermeasures, economic development, 
and ecological  industry. However, there is less fundamental research on regions, systematic economic theory 
and practice. This paper reveals that the tourism academic studies should be based on relevant research to 
 strengthen the research on regional development stage, regional growth, and regional development space in 
order to  provide research results for the relevant decisions of the government.
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In 2009, China’s State Council approved the 
implementation of the Poyang Lake Ecological 
Economic Zone Project. In order to explore the 
new horizons of the academic studies of tourism, 
this paper takes the “Poyang Lake ecological eco-
nomic zone” as title search terms to retrieve the 
related research results from the China Journal 
NET and the Chinese Social Science Citation Index 
(CSSCI), and the retrieval period is from 1958 to 
2013. This research differs from the article of The 
Advances of the Research on Eco-economic Zone 
in China in the perspectives. And the time span of 
the research is much greater.

1 TEmPORAL DISTRIBuTION 
CHARACTERISTICS 

According to the retrieval, a trace number of research 
topics in relation to the Poyang Lake ecological eco-
nomic zone can be searched from 1958 to 2007, so 
they are not listed in Table 1. Along with the contin-
uous improvement of economy in China and Jiangxi 

province, and in particular the deepening of the reform 
and opening up, there is a rapidly increasing number 
of the research literature on the Poyang Lake ecolog-
ical economic zone, as shown in Table 1 (Literature: 
766). This indicates that the studies of the Poyang 
Lake ecological economic zone are rapidly increas-
ing in abundance, which provides the rich theoretical 
and practical research results for the suggestion and 
recognition of the concept of the Poyang Lake eco-
logical economic zone as well as the construction and 
development of the ecological economic zone.

Table 1 has shown that the proportion of the 
research on the Poyang Lake ecological economic 
zone was still lower in 2008 and 2009, but it reached 
a peak in 2011. This indicates that the Poyang Lake 
ecological economic zone is increasingly showing 
its importance in the ecological strategic position 
along with the deepening of the reform and opening 
and the improvement of people’s living standards. 
Especially, since the State Council approved the 
Poyang Lake Ecological Economic Zone Project in 
December 2009, Poyang Lake, as the core ecologi-
cal economic zone, has risen up to a national strat-
egy in China construction, causing immediately more 
extensive attention of scholars. In 2010, the amount 
of published academic articles grew up rapidly. This 
also illustrates that there is a significant correlation 
between regional academic research and government 
policy. However, as time goes on, regional research 
tends to be the normal.

Table 1. Quantity distribution of research articles on 
Poyang ecological economic zone, 2008–2013.
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2 RESEARCH THEmE DISTRIBuTION 

The themes of the research literature shown in Table 2 
focus mainly on single, other topics coming from the 
same article are not included in this table. Because 
there are only several published articles about the 
Poyang Lake ecological economic zone before 2008, 
Table 2 lists the distribution of research themes 
mainly from 2008 to 2013. The distribution   is sorted 
by the volume of literature.

2.1 Regions, countermeasures and 
comparative study 

major research themes in Table 2 account for 27% 
of the total articles. Among them, the proportion of 
comparative study is 9.1%, the proportions of coun-
termeasure and regional researches are 7.7% and 
10.2% respectively. These types of research are as 
follows.

2.1.1 Regions
Regional research mentioned in this paper refers to 
geographical research which is based on the Poyang 
Lake ecological economic zone and counties and 
cities included. The main research contents are as 
follows: region-wide development policies (environ-
ment, economic level, brand-building, space, zon-
ing, planning, the economic circle, trade, etc.) and 
county economy (development strategies, economy 
and diversification, competitiveness, integration into 
the economic circle, difference comparison, resource 
transformation, public finance, etc.).

2.1.2 Countermeasures   
The main contents include ecological compensation 
(civilization, industry, protection, and economy), 
industry development (system structure, economic 
growth pole, optimization,  industry-study-research 
combination, and industrial park), sustainable 
development (low-carbon economy, environment 

coordination, science development, technology 
innovation, science and technology support, town 
construction, education, integrated evaluation, etc.), 
and regulatory mechanism (legal construction, con-
flict mediation, village council, village governance, 
resource appraisal and protection, social security, 
credit rating, engineering advisory, etc.).

2.1.3 Comparative study
Comparative study was conducted mainly from the 
following areas: the development of lake districts at 
home and abroad, wetland resource conservation of 
the Xining River, the pattern of the national regional 
development, the Tennessee Valley development, 
eco-industrial park development at home and broad, 
the ecological economic development of Nanchang 
ancient town lakes, the development strategies of 
other regions, Pudong District and New Binhai 
District, ecological city construction in foreign coun-
tries, and the cluster analysis of science and technol-
ogy innovation ability.

2.2 Other closely-related economy research

In addition to the above, other studies which are 
closely related to economy include nine areas as 
follows.

2.2.1 Education
Education research accounts for about 7.1% of the 
total articles. The main contents are higher educa-
tion (competitiveness, leveling, eco-development of 
services, ecological view, and art), public education 
(ecological view, the development of the regional 
society, and self-taught examination), and voca-
tional education (industry-study-research combina-
tion, characteristic specialty, educational technology, 
grouping, professional, educational faculty, and eco-
logical view). 

Talent is 1.9%, which includes: training mode 
(professional and high-end talent), resource alloca-
tion (resource development and team-building), and 
information sharing and rural talent.

2.2.2 Industry  
Industry accounts for 7.7% of the total articles. The 
contents focus mainly on characteristics, creativity, 
industry transformation (undertaking), planning, lay-
out, cluster, leading industry and effect expansion, 
and high and new technology.

2.2.3 Low-carbon  
Study on low-carbon economy accounts for 6.3%. The 
main contents are as follows: low-carbon economy 
industry, tourism economy, industry, energy-saving 

Table 2. Distribution of research themes of the Poyang 
Lake ecological economic zone, 2008–2013.
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and emission-reduction, regional policy, circular 
economy, comparative study, ecological ethics, legal 
system, and evaluation), low carbon agriculture (agri-
cultural and sideline products, Eco-Park).

Resources research is only 1.6%. The main 
contents are resource protection (trade, mining, 
forestry, agricultural productivity, coupling, and 
evaluation).

2.2.4 Region tourism
Tourism takes 7% of the total articles. The research 
contents mainly include the integration of resources 
and the development of eco-brand characteristics.

2.2.5 Agriculture   
Agricultural study accounts for 5.6%. The main con-
tents are the modernization of agriculture, special 
features, brands, leading enterprises, industrial clus-
ters, and farmer cooperation.

2.2.6 Environmental protection   
Environmental protection is 4.2%. The research con-
tents are mainly on factors affecting the environmen-
tal protection, forestry, urban ecology, water ecology, 
management mechanism, corporate responsibility, 
environmental protection industry, rural environmen-
tal protection and so on.

2.2.7 Finance   
Finance accounts for 4%. The main contents focus on 
eco-fund investment, financial size (structure, system, 
institution, and coordination), program marketing, as 
well as investment and financing.

2.2.8 Land   
Land accounts only for 1.7%. The research contents 
involve use efficiency, eco-security, sustainable use, 
cultivated land pressures (loss), and management.

2.2.9 Economy   
Economy takes less than 1% of the total articles. The 
main contents include eco-economic mode, circular 
economy, empirical analysis, ecological forestry, and 
regional collaboration.

2.3 Overview of the state funded research projects   

Research projects supported by the National Natural 
Science Foundation and the National Social Science 
Fund are the high level representatives of academic 
research in China. The research articles about the 
Poyang Lake ecological economic zone relying on the 
two funds are shown in Table 3.

The projects supported by the National Natural 
Science Foundation and the National Social Science 
Fund, and CSSCI indexed literature is a hallmark of 
acknowledged high scientific standards of domestic 
scientific research. CSSCI has collected the research 
articles about the Poyang Lake ecological economic 
zone in the same abundance as China Journal NET, but 
in much less (absolute) number. There were totally 68 
articles within the retrieval period. The articles were 
largely published between the year 2009 and 3013. 
Except 10 pieces of articles published in 2009, there 
was the similar number published in the other years.

Since 2009, only a small amount of the projects 
on the National Science Foundation have focused the 
research on the Poyang Lake ecological  economic 
zone. The studies include hydrology, meteorol-
ogy and environmental monitoring. In the last four 
years, there was an average of 1~2 national social 
sciences Fund projects emphasizing the research on 
the Poyang Lake ecological economic zone each year. 
These studies include the new models of river basin 
comprehensive development, low-carbon tourism, 
and industry spatial layout.

Between 2001 and 2011, a total of four projects on 
the national social sciences foundation were approved 
about the Poyang Lake ecological economic zone, 
which involved in century ecological evolution of 
the river basins , the loss value accounting of wetland 
ecological environment, the cultural creative industry 
development, and the main body function partition 
( zoning ) the counties respectively.

Table 3. Research literature overview of the Poyang 
Lake ecological economic zone relying on the state funded 
research projects.
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3 ENLIgHTENmENT TO ACADEmIC 
RESEARCH ON TOuRISm 

3.1 Strengthen the research on regional 
development stage

According to 2.2.1~2.2.9, there are rich comparative 
research on the Poyang Lake ecological economic 
zone and countermeasure study on locality, but inade-
quate on regional development stage, which indicates 
that no in-depth articles can be found for the devel-
opment model represented by the theories of both the 
core-periphery suggested by Khufu-Fischer, Rostow 
and Friedman, and the new international division of 
labor. Therefore, when making research on regional 
tourism investment and the competitiveness of tour-
ism service trade (reflecting the economic level of 
the region), it is vital to strengthen the research on 
intra-regional development stages of the level of rural 
economy, the structures of agricultural production, 
the level of industrialization, economic growth stage 
in order to provide decision-making basis for intra- 
regional tourism investment and tourism service trade.

3.2 Strengthen the research on regional 
development space 

In terms of geographical space, the Poyang Lake eco-
logical economic zone occupies 1/3 of the total land 
area, 1/2 of the total population, and 60% of gDP 
of Jiangxi province. In terms of ecological function 
protection, it is one of the most important ecological 
areas in the world, performing a variety of ecological 
functions of regulating and storing large basin flood, 
regulating the climate, and degrading the pollution. 
It can be said that the Poyang Lake ecological eco-
nomic zone is not only the leading economic develop-
ment in Jiangxi province, but also one of the leading 
influential factors on China environments. There are 
some regional research topics on “leading” features, 
as listed in 2.2.1~2.2.9. The research contents involve 
leading industry, industry groups, growth pole effect, 
industry transfer (gradient development theory), and 
so on, but there are still less tourism-related research. 
Therefore, it is important to strengthen the research 
on leading tourism enterprises and industry groups 
(including the expansion effect), external economic 
(interregional economic linkages), the growth poles 
of the tourism industry, the gradient of the tourism 
industry, leaping development to provide research 

results for the tourism development space of the 
Poyang Lake ecological economic zone.

3.3 Strengthen the research on regional growth 

Theoretical study on regional growth focuses mainly 
on economic take-off, innovation and dissemina-
tion, the dual economic structure and production 
complexes within some certain region. By analyz-
ing comprehensively the research results in Table 2 
and the second point above (RESEARCH THEmE 
DISTRIBuTION), this paper has found that there 
is still inadequate basic research on the regional 
growth of the Poyang Lake ecological economic 
zone. It is time to strengthen more intra-regional 
academic tourism research on capital transfer, 
regional economic innovation (including enterprise 
innovation), the development stage of city economy 
within the region, and the effects of the tourism 
industry to improve the dual economic structure in 
order to better promote the tourism economic effects 
on the national economy.

4 CONCLuSION 

Early research on the Poyang Lake ecological eco-
nomic zone is relatively scattered. However, with the 
economic development of China and Jiangxi prov-
ince, especially after the reform and opening up, the 
economic growth has been promoting the develop-
ment of the related studies, what’s more, the Poyang 
Lake Ecological Economic Zone Project approved 
by China’s State Council in 2009 has brought the 
research on the Poyang Lake ecological economic 
zone to a climax, but the basic research on the Poyang 
Lake Ecological Economic Zone and systematic eco-
nomic theory and practice still need further. Regional 
academic tourism research should be based on related 
studies to emphasize on regional development stage, 
regional growth, and regional development space in 
order to provide research results for the relevant deci-
sions of the government.
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ABSTRACT: As open learning is developing into a significant scale, information isolated island, caused 
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1 InTRODuCTIOn

Open learning is a form of education without the bar-
riers that allows learners to receive education at their 
convenience without the constraints of time, space 
and other objective conditions [1]. Open university 
of the uK, the earliest organization to offer open 
learning, has now nearly 300,000 registered students, 
about one fifth of whom come from areas outside 
Britain. Countries like Canada, South Africa and 
India have also followed suit. The Open university of 
China has now over 3 million active students, making 
the university no.1 in student number in the world.

Recent years have seen the emergence and preva-
lence of MOOC (Massive Open Online Courses) and 
its future development seems imaginable [2]. In an 
age of fast progressing information technology, the 
popularization of communication devices has been 
the foundation for the booming of open learning. 
Learning management system, the core information 
system in open learning, has been used by educational 
institutions to keep and release learning resources and 
by teachers and students to interact in the education 
process. However, to conduct teaching and learning 
activities cannot solely rely on learning management 
system [3]. In order to provide a better information 
technology support to open learning, there is a need 
to set up peripheral information systems, including 
virtual lab, online examination system, online video 
teaching system and online customer service system.

Information isolated island, a problem faced by 
many educational institutions in the process of infor-
mation construction refers to the situation where the 

databases of various information systems (which do not 
have connectors) are isolated from each other and the 
systems have bad organic integration [4]. It is essen-
tial for open learning, where teaching and learning 
activities are conducted solely through information 
technology, to integrate different information systems 
effectively. This paper systemizes integration demand, 
integration technology and data integration to explore 
into the integration of learning management system and 
other peripheral information systems in open learning.

2 PERIPHERAL InfORMATIOn SYSTEMS

Many systems provide support for open education: 
virtual lab which allows students to experiment vir-
tually online, online video teaching system which 
supports online video teaching, online examination 
system that allows students to take tests and exami-
nations online, and online customer service system 
that provides support to students in learning. These 
systems are briefly introduced below.

2.1 Virtual lab platform

using multimedia and computer analog technology, 
virtual lab enables experimenters to obtain similar 
to real experiment results through simulation and 
expansion of real experimentation environment [5]. 
The virtual lab platform is constituted by experiment 
bases facing different course experiment demands 
and the corresponding function modules for experi-
ment management.
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As online learners are mainly learning online 
based on the Internet, it is the reality of this form 
of education that there is the separation in time and 
space between students and teachers, and between 
students and the physical teaching environment. 
Students are thus unable to make real experiments on 
the spot. Virtual lab provides an online open virtual 
platform for students based on virtual reality technol-
ogy. The system framework of the virtual lab platform 
is shown below.

Teachers can make plans for the content of exper-
iments in advance as necessary to meet teaching 
requirements. Learners can carry out experiments 
in the virtual platform through the Internet anytime 
and anywhere, and teachers can later instruct students 
on their experiments and evaluate experiment results 
either in real time or not.

2.2 Video teaching system

Video teaching system is the video conference sys-
tem for online teaching, which realizes real-time 
interactive communication through the spread of 
audio, video and document materials based on trans-
mission lines and multimedia devices. It can reduce 
learners’ loneliness caused by the separation with 
teachers in time and space and enhance the learning 
experience.

Meanwhile, teaching videos can be kept on learn-
ing management system as teaching resources for 
students to view anytime. Students can also be timely 
reminded by the learning management system of 
teaching activities and enter the video teaching sys-
tem via a single sign-on to interact with teachers in 
real time.

2.3 Online examination system

Tests and exams are key steps in the whole teaching 
process. Online examination system allows open 
learners to take formative tests in the learning pro-
cess and take online terminal exams at the end of the 

course [6]. Online examination system is comprised 
of question base management, exam module and 
evaluation module.

2.4 Online customer service system

A real-time communication software program 
based on web-pages, online customer service 
 system allows web-owners to communicate in real 
time with visitors without the need for visitors to 
download any client program. Through this system, 
learners can make real-time consultations online if 
they need, which can improve their user experience, 
and the management and service of the education 
provider.

The online customer service system consists of 
three parts—client server, customer service provider 
server and management server. Client server is the 
interface where visitor asks questions to service pro-
vider; service provider server is the interface where 
the provider answers questions and it includes basic 
management functions such as dialogue dispatch, 
phrase management, etc.; management server pro-
vides functions including the overall setup of the sys-
tem, user management, log query and data analysis. 
The basic framework of the system is shown below.

3 SYSTEM InTEGRATIOn

Along with the teaching management system, learn-
ing management system is included in two of the core 
information systems of open learning [7]. The inte-
gration of learning management system with other 
systems includes the synchronization with data in 
teaching management system and the integration with 
peripheral learning assistant systems.

figure 1. The system framework of virtual lab platform.

Customer Browser Service 
Application

Front End Service Program

Back End Management, Control and 
Interaction Program

Internet Information Service

Database Server 
(Database & Knowledge Base)

figure 2. The system framework for online customer 
service.
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3.1 System integration requirement

3.1.1 Learning management system
The learning management system can obtain informa-
tion such as major, curriculum, teaching plan, school 
system structure, student basic information and selected 
courses from the teaching management system, and can 
also return the grades of formative tests to the teaching 
management system. The learning management system 
allows students to check information such as academic 
credentials, selected courses and grades.

3.1.2 Online video teaching system
The online video teaching system can obtain infor-
mation such as student basic information and selected 
courses from the teaching management system. The 
application and approval for the online video class-
room can be made in learning management system, and 
the online video teaching system will arrange for the 
classrooms after obtaining related information. Courses 
available online are also provided to students in learning 
management system, and students can click on the cor-
responding links into the online video teaching system.

3.1.3 Online examination system
Online examination system obtains information such 
as major, curriculum, teaching plan, school sys-
tem structure, student basic information and signed 
exams from the teaching management system. Exam 
systems targeting different contexts can interact with 
exam data through connectors. Student exam infor-
mation is reported to students in learning manage-
ment system, where students click on related links 
into the online examination system.

3.1.4 Virtual lab
The virtual lab system obtains information such as 
major, curriculum, teaching plan, school system 
structure, student basic information and selected 
courses from the teaching management system. 
Available courses online are provided to students in 
the learning management system, where students 
click on the related links to study in virtual lab 
courses. Evaluation from the platform is then returned 
to the teaching management system. The virtual lab 
platform is well expandable and compatible with new 
virtual lab teaching resources.

3.1.5 Online customer service system
Once students log in the learning management sys-
tem, they can carry their basic information to the 
online customer service system by clicking on the 
link to it. Service providers can view student basic 
information such as name and major at the provider 
server.

The integration framework of learning manage-
ment system and other peripheral systems is shown 
below.

3.2 Key techniques

To meet practical requirements, the integration of 
learning management systems and other peripheral 
systems will involve these techniques: hyperlink, 
single sign-on, Web Service, file exchange connector 
and database-level connector.

3.2.1 Hyperlink
Hyperlink generally refers to the directing link from 
one web page to another, and hyperlink here is one 
from one system to another. In the redirection pro-
cess, user information of the original system and 
other information needed should be carried to the 
target system, and the information carried should be 
encrypted to ensure system security if necessary.

3.2.2 Single sign-on
Single sign-on means user needs only one sign-on 
to have the access to various systems that are mutu-
ally trusted [8]. The certification system will certify 
user’s register information, and if the information is 
passed, a certification ticket will be returned to the 
user, which will be certified for assessing permission 
by other systems that the user might be visiting.

3.2.3 Web service
Web Service is a service-oriented architecture tech-
nology that provides services through standard Web 
protocols in order to ensure the application services 
of different platforms can interoperate [9]. With this 
technology, different systems can interact and share 
data in real time.

Learning 
Management 

System

Teaching 
Management 

System

Data Interaction

Hyperlink
Single 

Sign-on

Web
Service

File 
Exchange

Data
Exchange

Database 
Synchron-

ization

Online Video 
Teaching 
System

online 
examination 

system

Virtual Lab

Online 
Customer 

Service System

Other 
Systems

figure 3. The integration framework of learning manage-
ment system and other peripheral systems.
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3.2.4 File exchange connector
file exchange connector is a kind of data connec-
tor designed by software system to meet specific 
demands facing specific data interaction purposes, 
where different systems are mediated by data files 
of prescribed forms [10]. It includes the import and 
export connectors of data files and file forms include 
common data files like Excel, TXT and DBf.

3.2.5 Database-level connector
Database-level connector includes two different 
methods to construct intermediate databases and the 
synchronization technology of heterogeneous data-
bases. Constructing intermediate databases is to con-
struct an intermediate database among databases of 
different systems. Different systems write data in need 
of interaction into the intermediate database and read 
data from there to synchronize data. The synchroni-
zation technology of heterogeneous databases mainly 
includes: trigger technology, log analysis, middleware 
technology, etc.

4 DATA InTEGRATIOn AnD DATA CEnTER

The data center in open learning uses data integration 
technology to integrate heterogeneous data sources 
from individual information systems into the center 
database so as to share data and information pre-
cisely and timely. Based on normalized data standard, 
data center can store various data, information and 
resources together so that heterogeneous database 
systems can integrate, exchange and share data, and 
the data in each system will be updated timely and 
highly consistently.

The framework of data integration and data center 
in open learning is shown below. The system frame-
work of data center is comprised of data source layer, 
data integration layer, data sharing layer and applica-
tion service layer.

4.1 Data source layer

Data source layer, the source of data in data center, 
includes heterogeneous operation system databases, 
such as teaching management system, learning man-
agement system, system of personnel and payroll and 
databases from other information systems, as well as 
peripheral data sources.

4.2 Data integration layer

Data integration layer contains data extraction and 
application transfer as well as data synchronization 
and application. Data extraction and application trans-
fer are to extract, transfer, integrate and clean data 
from heterogeneous data sources based on prescribed 

data standard and pass them on to data center for stor-
age. Data synchronization and application is to obtain 
data from data center based on practical requirements 
to ensure the data synchronization in each operation 
system either in real time or not.

4.3 Data sharing layer

Data center in data sharing layer keeps integrated 
shared data from different databases. Data sharing 
layer summarizes information and provide accurate 
shared data for application service layer in real time.

4.4 Application service layer

using data from the data center, application service 
layer makes statistical analysis to produce informa-
tion and support for decision-making. Targeted at 
the overall application of cross-application systems, 
an overall application database is created using data 
center, from where an overall application program 
can be built.

5 PREfEREnCES, SYMBOLS AnD unITS

Open education, a form of education with open 
learning resources for students who can study any-
time and anywhere only with a terminal device. 

figure 4. The system framework of data center.
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While providing conveniences for learners, open 
learners often feel lonely because of lack of commu-
nication caused by the separation with teachers in 
time and space. Learning management system and 
other peripheral supporting information systems, 
if well integrated, can provide students and teach-
ers with an interactive platform that is more timely 
and effective and better improve the utilization effi-
ciency of teaching resources. This paper provides an 
effective way to integrate learning management sys-
tem and other related information systems in open 
education so as to enhance the learners’ learning 
experience.
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ABSTRACT: For teaching and research of a newly-built undergraduate academy, on the basis of elaborating 
the importance and substance of teaching and research team, the relevant factors that affect team building are 
analyzed and researched, the teaching and research team building belongs to the mechanical engineering disci-
pline of Xi’an University, and, for example, describes the relevant practical works as well as the preliminary re-
sults achieved. It also lays a good foundation for further in-depth study on teaching and research team building 
of a newly-built  undergraduate college, and plays a reference for team building of other newly-built colleges. 
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1 INTRODUCTION

With the development of higher education and sci-
ence, teaching and research issues are increasingly 
complex, personal research model in the traditional 
sense can not meet the needs of development. For 
new-built undergraduate academy, how to highlight 
teaching and strengthen scientific research are real 
problems placed in front of every educator. Building 
efficient teaching and research team is an effective 
way to solve these problems. Therefore, the study and 
practice of teaching and research team building has 
an extremely important significance. 

In teaching, teaching model is no longer scattered, 
closed form, to emphasize collaboration, open form, 
and establish a curriculum centered teaching team, 
main courses need to have a number of teachers who 
have similar professional backgrounds to participate, 
according to their own features to complete interre-
lated and complementary teaching plans and tasks. In 
research, use of different teachers’ professional char-
acteristics to complete both integrated and complex 
research tasks, emphasizing the collective team oper-
ation to adapt to changes and demands of scientific 
research.

Therefore, teaching and research team composed 
of teaching and research staffs who have comple-
mentary skills and willing to bear responsibility for 
co-teaching and research purposes and methods of 
work. The age structure of the population, the edu-
cational structure, title structure, study relationship 
background should be scientific and rational, it not 
only bears the task of teaching and research, but also 
bears the responsibility to cultivate teaching and 
research personnel.

2 ThE INFlUENCINg FACTORS OF TEAm 
BUIlDINg

2.1 Location of teaching and research

Features are the key of universities and profession 
development, it is crucial to maintain innovation 
capability of teaching and research team. Therefore, 
team building must be based on their actual situation, 
the existing foundation and conditions, combined 
with the historical tradition to find their own charac-
teristics, and then locate the direction of teaching and 
research. looking teaching and research direction 
that is distinctive and in accordance with the schools 
and profession development is key to achieve break-
throughs in teaching and research and the core of dis-
cipline cultivation.

2.2 Personnel and composition

The factor of a person plays a decisive role in teaching 
and research team. At this level, the choice involves 
two types of people. The first is the choice of the 
team leader (academic leaders), the good and bad of 
leader decides the academic level of the entire team, 
research style and culture. Its responsibilities include: 
developing team goals, coordinating the relationship 
between team members and team, creating a good 
team atmosphere, managing them effectively through 
the system. According to its mandate, selection of 
team leader needs to consider the academic level, 
management talent, communication capabilities and 
charisma. Followed by the selection of team mem-
bers, team members are cells of teaching and research 
team, each cell has its own professional background, 
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educational background and knowledge background. 
In order to ensure echelon structures and sustainable 
development, selection of members should pay atten-
tion to the professional complementary, age structure 
and relevant background, try to choose a high-quality 
staff, has unique innovation, perseverance, rigorous 
scholarship and meticulous study spirit.

The composition of the teaching and research 
team are mainly two types: The first is the temporary 
team set up in accordance with the course or research 
characteristics. The second is the conventional team 
run-in naturally with practice. Temporary team is 
set up according to the specific objectives, because 
of its temporary, also caused running of team mem-
bers, team rules, team culture needing a long process. 
Conventional team has an advantage in team course 
characteristics, research orientation, team rules and 
team culture, but the knowledge structure of the team 
members has certain limitations. Therefore, teaching 
and research team of university should mainly rely 
on a conventional-type team, in accordance with the 
purpose of teaching and research and research goals, 
carry on dynamic management for team, set up tem-
porary team on the basis of conventional-type team.

2.3 Cultivation environment

Teaching and research team of university is based on 
teaching and research, and its environment of survival 
and development must be able to stimulate innova-
tion and implement innovation achievements rapidly. 
In this sense, there are external and internal environ-
ment. The external environment is the ability school 
and secondary college can provide hardware and soft-
ware support to team building outside the team. In 
terms of hardware, it’s necessary to consider whether 
the teaching and research equipment, facilities and 
venues can be met. On the software side, the main 
consideration is whether there are relevant policies. 
The internal environment is the innovation sense 
among staff within the team, collaboration, coopera-
tion, the management incentive mechanism. If these 
factors can be combined, the internal environment 
will be aggressive.

2.4 Mechanism construction

To build a united and efficient, innovative teaching and 
research team, establishing and improving the man-
agement mechanism is essential, only sound manage-
ment mechanism to ensure the normal operation and 
sustainable development of the teaching and research 
team. Through the study of teaching and research 
teams found that they have mature management sys-
tems in line with its own characteristics, summed 
up the team management mechanisms have a lot in 
common, such as: sound and reasonable evaluation 

mechanism, advanced and mature incentives and sta-
ble and efficient communication mechanisms.

For the new-built teaching and research team, there 
cannot be a sound management mechanism, but with 
the development and practice of the team, through 
the gradual accumulation, a feature of management 
mechanism will be worked out, the team members 
can maximize their initiative and innovation, contrib-
ute their own strength to the development of the team.

3 ThE pRACTICE OF mEChANICAl 
ENgINEERINg TEAm BUIlDINg

3.1 Location, composition of the staff, cultivation 
environment and management mechanism

On the location and direction of teaching and research 
side, under the guidance of local, applied, open orien-
tation, according to the professional features and the 
direction and extent of the local economy, the spe-
cialty in mechanical engineering combined with the 
actual situation to determine teaching and research 
position, namely: production-oriented line, focusing 
on the practical engineering application, servicing 
in the equipment manufacturing industry. Research 
directions of undergraduate are mechanical design, 
manufacturing, electronics and automation, the 
research direction of professional master is mechani-
cal remanufacturing.

In terms of personnel and composition, the con-
ventional team was set up based on the specialty in 
mechanical engineering. The specialty has ten teach-
ers, including two professors, three associate pro-
fessors, three lecturers and two teaching assistants. 
Conventional teaching based on the majority staff, 
as well as focusing on curriculum development and 
teaching reform. Teaching echelon centralized on 
curriculum was developed, and teaching methods 
were innovated. The staffs of part of teaching reform 
projects are shown in Table 1. In scientific research, 
the major established the temporary team centralized 
on a research project on the basis of conventional 
team. The staffs of part of research projects are shown 
in Table 3. The conventional team was headed by the 
academic leader of the mechanical engineering disci-
pline, the temporary team was headed by the host of 
research project.

In the cultivation environment of team, on the 
external environment, the school nurtured teaching 
and research team, which belong to key disciplines 
and ascendant major priority, and gave greater sup-
port to mechanical engineering discipline in terms of 
both hardware and software. In 2013, the mechanics 
specialty was approved as key major of university, 
the school applied for provincial key laboratories in 
mechanical remanufacturing and professional mas-
ter’s degree in mechanical remanufacturing based on 
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mechanics major in the same year, as an opportunity, 
the professional laboratory construction and teacher 
team building had a great progress. On the internal 
environment, team members worked together to cre-
ate a good aggressive internal environment under the 
coordination of the team leader.

In terms of the management mechanisms, through 
investigation, evaluation mechanisms, incentives 
and communication mechanisms were established 
initially within the team, on this basis, relevant 
management mechanisms will be improved gradu-
ally through continuous accumulation and practices, 
and mature management system will be formed 
eventually.

3.2 The achievements of teaching and research 
team building

3.2.1 On teaching side
With the practice of mechanical engineering con-
ventional teaching team building, main courses in 
professional realized one person-more courses and 
one course-more personality types teaching eche-
lon gradually, while teaching method and teaching 
model had been innovated with elevated laboratory 
conditions, more attention to practical ability, for 
example: in version 14 personnel training programs, 
the experiments of key course and centralized practi-
cal aspects had further been increased. The teaching 
model of “Engineering Drawing”, “mechanical prin-
ciples” and “mechanical design “had been changed to 
Scene teaching mode. In addition, a series of teaching 
reform had been implemented. Teaching reform pro-
jects of mechanical engineering major in 2012–2014 
are shown in Table 1.

Because mechanical engineering teaching team 
explored constantly in innovative teaching model, 
mechanical engineering major had made considerable 
progress in improving the quality of teaching, provin-
cial and national university student training projects 
list in 2012–2014 were shown in Table 2.

3.2.2 On scientific research side
With the practice of mechanical engineering con-
ventional research team building, the development 
of temporary research team centralized on research 
project was smooth. The past two years, the team had 
made significant progress in terms of longitudinal 
projects. part of the longitudinal research projects 
lists in 2012–2014 was shown in Table 3. With the 
application of provincial key laboratories in mechan-
ical remanufacturing and professional master’s 
degree in mechanical remanufacturing deepening, 
the research team of mechanical engineering major 
will be further expanded, while the level of scientific 
research will be further enhanced.

4 CONClUSION

Research and teaching are two important functions of 
universities, and they are important support to achieve 
personnel training, discipline construction and service 
social. Teaching is the foundation of scientific research, 
and research is the development of teaching.

Table 2. provincial and national university student training 
projects list in 2012–2014.

Year project name level

2012 Development of Intelligent 
household Wastewater 
Recycling Device

national level

2012 Automatic glass Cleaning 
Device for Building

national level

2013 An Intelligent Dustproof 
Blackboard

provincial level

2013 Intelligent garbage Can Used 
Solar and Infrared

provincial level

2014 Energy Saving and 
Environmental protection Type 
Third generation Automatic 
Washing System

provincial level

2014 Auto Tracking System about 
Solar Energy

provincial level

2014 logic Control System Design 
of Intelligent Railway Crossing 
Signal

provincial level

Table 1. Teaching reform projects list in 2012–2014.

Year project name host members level

2012 Study on 
Engineering 
Quality Culture 
and Science 
Innovation of 
mechanical 
and Electrical 
major Students

ling 
liu

hao 
Tian, 
Zhuqing 
Zhao

School 
level

2013 Research and 
practice on 
Teaching and 
Research Team 
Construction 
of mechanical 
Engineering

Wei 
Wei

Jun Dai, 
Yuming 
Zhou, 
Yanli 
Zhang, 
ling 
liu, 
Binfeng 
he, 
peiying 
Bian

School 
level

2013 The modular 
Teaching 
Reform in 
mechanics of 
materials

Yanli 
Zhang

Jun Dai, 
Yuming 
Zhou, 
Wei Wei

School 
level
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For the New-built undergraduate academy, in the 
period of changing type to technology type university, 
external environment of teaching and research team 
building had a good momentum, but the university 
is still in its infancy in teaching and research team 
building, there are a lot of major have not teaching 
and research team, and some majors have teaching 
and research team are not very clear in the positioning 
and orientation, personnel and composition are not 
very reasonable, nurturing environment and mecha-
nism construction are not mature.

history and actual situation have fully explained 
the university can not horizontal comparison with 
veteran universities in the teaching and research team 
building, education level can improve will not happen 
overnight, and it requires constant accumulation and 
solid work practices, only in this way teaching and 
research team will truly be set up, education level can 
really be improved.
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ABSTRACT: The significance and function in the background of new media in the ideological and political 
education of college students was analyzed according to the special feature of multimedia technique, and the 
application in the background of new media in the ideological and political education of college students from 
three aspects was discussed. Prospects for the background of new media to ideological and political education 
of college students are given at last.

KEYWORDS: New media; Teaching course software; Ideological and political education; College studends.

1 INTRODuCTION

New media is defined relative to a letter, telephone, 
newspaper, broadcasting, film, television and other 
traditional media using digital technology, Internet 
technology and mobile communication technology 
and other new technologies to provide information 
services to the audience of the new media. New media 
appeared, with its digital, multimedia, real-time and 
interactive advantage, which greatly affects people’s 
work, study and life, especially the influence of ways 
of thinking and behavior of contemporary college stu-
dents. Therefore, ideological and political educators 
should conform to the trend of the times, change the 
way of thinking and working mode, the innovation of 
Ideological and political education work for college 
students.

2 ThE INfluENCE Of NEW mEDIA ON 
COllEgE STuDENTS

In the new media environment, students to obtain 
information more quickly more diversified. At pres-
ent, the way for students to obtain information from 
the traditional reading, read newspaper, watch TV 
and listen to the radio waiting to extend the net-
work, the way of expressing information from the 
traditional single to multi view transformation, infor-
mation forms are also from static to multiple and 
dynamic change. In this case, the present college 
students in obtaining information through the new 
media technology and the role of the subconscious 
mind has changed, which has passive acceptance 
into in order to actively search. however, much also 
useless information is bad information faster into 

groups of students, thus affecting the healthy growth 
of university students.

In the new media environment, people’s commu-
nication is anonymous. This reduces the interference 
from other individuals or social factors, is conducive 
to the protection of personal privacy, is conducive to 
the freedom of speech, and is conducive to better 
communicate each other thoughts. Therefore, the cur-
rent college students are more willing to express their 
ideas by means of BBS, e-mail, QQ, blogs, mobile 
phone messages, find themselves unable to get in real 
life satisfaction and confidence in even. however, 
reliance on new media reduce their contacts with 
people in real life the opportunity, easily lead to inter-
personal relationship in reality indifferent, causes the 
interpersonal obstacles in reality.

New media with its fast and mass content and 
other advantages is gradually changing the way stu-
dents learn, makes their learning more flexible. In 
the new media environment, college students are 
no longer adhering to the traditional book learning 
and classroom learning, but also to use the search 
engine, the forum post and electronic bulletin board, 
etc. however, due to the limitation of the knowl-
edge, experience and other factors by way of thinking 
of the restrictions, so in the face of massive informa-
tion, they often exhibit poor choice, showing criti-
cism rather than discrimination weaknesses. At the 
same time, the new media’s reliance will reduce their 
learning ability; also can make their disregard for the 
accumulation of knowledge.

New media for students is to provide a different 
from the real life of self display arena. In the open 
and virtual space, students can be freely and vividly 
to self display, publicity of their own unique personal-
ity, mSN, QQ space, blog and microblog can become 
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students express their emotions, to show his unique 
individuality and the real carrier of personality. 
however, due to weak self-control, college students in 
such an environment, but also easy to indulge them-
selves, is very easy to forget to yourself and to others 
and to the social responsibility.

3 fACINg ThE IDEOlOgICAl AND 
POlITICAl EDuCATION Of COllEgE 
STuDENTS uNDER ThE NEW mEDIA 
ENVIRONmENT OPPORTuNITY

from the previous analysis can be seen, the new 
media technology is a double-edged sword, it brings 
convenience and positive influence, but for their 
study and life, will bring the negative influence to 
them. The characteristics of new media technology to 
strengthen and improve college ideological and polit-
ical education work to bring both opportunities and 
also challenges, but generally speaking, the opportu-
nities outweigh the challenges.

The new media have the big bearing capacity, high 
speed, multimedia, three-dimensional, wide coverage 
and strong interaction advantages. In this way, we on 
the ideological and political education can not only 
with the help of the rich educational resources in new 
media, and can be a greater range, active, quick to 
the students to publicize and spread the correct ideas, 
theory and policy, can overcome the traditional edu-
cation way limit, provided a new and unprecedented a 
broad platform for ideological and political education 
of College students.

In the age of new media, mobile phone short mes-
sage, blog, forum network become the new carrier 
of a new ideological and political education work 
and new means with the characteristic of flexible, 
fast, and shows its unique advantage. Through the 
new media, in some cases, students don’t have tra-
ditionally within the specified time to the specified 
location to receive education, and can obtain their 
required knowledge and information through mobile 
phone text messages and the Internet and other ways, 
which greatly facilitates the students, but also greatly 
enriched the College Ideological and political educa-
tion work methods.

In the new media environment, students can 
change from passive learning to active learning, is the 
“indoctrination” for independent reading. Through 
the Internet and other new media, students can freely 
choose what to learn the content or access to the 
information they want, and can take different ways 
to respond to the information source, feedback and 
recreation can be conveniently and timely participa-
tion information. Thus, the interaction of information 
communication and exchange mode makes the edu-
cated to accept passively by transformation in order 

to actively participate in, we can make the ideological 
and political education work effect greatly upgrade.

New media technology has broken the boundaries 
between the real world and the virtual world, funda-
mentally changed people’s way of communication. 
Between people in the conditions of new media com-
munication, everyone can put their real situation and 
hidden, can freely speak one’s mind freely, to express 
their own opinions. In this way, will be conducive to 
the educators understand college students real ideas 
from, so that their ideological and political education 
work, do have a definite object in view; is conducive 
to a more in-depth discussion on the related problems, 
so that the work of Ideological and political education 
should produce some actual effect.

In Ideological and political education work, the 
degree of trust between teachers and students how 
to have been important factors influencing quality 
of education and education and the effect of control. 
In the traditional teacher-student relationship, both 
teachers and students are always in a state of inequal-
ity, which makes the students are often reluctant to 
teacher to tell the truth, it hinders the effectiveness of 
Ideological and political education promotion. In the 
mobile phone short message, blog, forum and other 
new media’s help, between education and communi-
cation with a certain degree of concealment, and also 
brought the two sides in the personality, rights and 
equality of feeling, is conducive to the formation of 
a relaxed and harmonious atmosphere, from which to 
remove the barriers between teachers and students, 
thereby enhancing the degree of trust of both teachers 
and students, the ideological and political education 
to have the good teaching effect.

4 ThE INNOVATION Of ThE IDEOlOgICAl 
AND POlITICAl EDuCATION WORK 
IN ThE NEW mEDIA ENVIRONmENT 
STRATEgY

The application of new media means for college stu-
dents’ ideological and political education work to 
develop a new space, so the ideological and politi-
cal education workers should grasp this opportunity, 
improve the ways of thinking and working way, inno-
vation of the ideological and political education of 
College Students under the new media environment, 
the implementation of.

In the ideological and political education work 
for college students, we should be based on the use 
of traditional media, pay attention to the use of new 
media and new technology, so that the old and new 
media can complementary advantages, in order to 
give full play to the role of the new and old media 
respectively, all-round strengthening and improving 
college ideological and political education work. for 
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example, network media, mobile media and aging in 
the dissemination of information on strong, interac-
tive modes, we can open the “mobile phone forum” 
and “Network Interview” column, discuss the hot and 
difficult problems the students care about in this kind 
of forum or interview; newspapers and magazines 
such as a clear direction, strong credibility. We can 
use it to report the advanced deeds of advanced char-
acters, use it to guide the correct guidance of public 
opinion on campus.

In the new media era, network forum, blog, mobile 
phone text messages, Internet chat and other emerging 
media, in new ways to spread information at the same 
time, also gradually but also naturally formed a new 
campus network culture forms. So, in the new media 
environment, the initiative to grasp the ideological 
and political education work, we must pay attention to 
this kind of change in the new media, under the new 
technology conditions for college campus culture con-
struction, we must further strengthen the construction 
of campus network culture. Strengthen the construc-
tion of campus network culture, must pay attention to 
its advanced nature, and must depend on the advanced 
thought and theory to guide the construction of cam-
pus network culture. To promote the socialist ideology, 
must use the advanced culture of scientific, popular, 
nation and socialism to occupy the university campus 
media position. Therefore, should produce a lot of vivid 
and intuitive new media material, theme website theme 
of Ideological and political education should be the 
choice of ideological, knowledge and humanity in one, 
to try to make the site operation can achieve fast, mass 
and interaction, as far as possible so that it can close 
to campus, close to the students’ study, life and reality 
thought. Ideological and political education workers 
should make full use of new media communication 
fast, union maw and audio-visual features, trying to 
improve the campus network position attraction and 
appeal, to attract more students into the construction 
of college campus network culture to so as to hold the 
initiative of Ideological and political education work.

In the age of new media, mobile phone short mes-
sage, blog and QQ has been infiltrated into all aspects 
of students’ learning and life. Ideological and political 
education workers must face up to the situation, and 
try to play the new carrier of network media, mobile 
media and other functions, with interactive, experien-
tial, guided and infiltration and other ways to carry 
out ideological and political education work, realize 
the harmony and unification of virtual space and real-
istic space. Ideological and political education worker 
should conform to the requirements, make full use of 
the college students are widely used in communica-
tion and communication means, will carry forward 
the main melody education into the college students’ 
study and daily life, so as to enhance the ideological 
and political education work perspective.

With the rapid development of the information 
age, computer multimedia technology is widely used 
in the teaching of subjects, promoting education 
and educational technology change and progress, 
so that modern education in the information age. In 
recent years, more and more people have realized 
that IT is playing an increasingly important role in 
modern education teaching. In this environment, 
the ideological and political education of teaching, 
great changes have taken place in the traditional 
fine arts teaching gradually integrated multimedia 
technology and theory, to the ideological and polit-
ical education of teaching has injected new vigor 
and vitality. however, most of the existing school 
ideological and political education teaching profes-
sional application of multimedia technology is still 
in the primary stage, has not yet formed a complete 
teaching system. As a complement and supplement 
traditional teaching, the popularity of multimedia 
features and the computer so that the computer mul-
timedia teaching has become an indispensable ideo-
logical and political education of the ideological and 
political education of teaching. multimedia systems 
usually consist of multimedia hardware systems, 
multimedia operating systems, multimedia author-
ing tools, and multimedia applications in four parts. 
The multimedia hardware system includes a com-
puter, CD- ROm, audio input/output, video input/
output and other equipment, is the foundation of a 
multimedia system.

Real-time operating system includes multimedia 
task scheduling, and synchronization of multimedia 
data conversion control, drive and control of multi-
media devices and a user interface with a graphical 
and pan functions and the like. multimedia authoring 
tool is a tool to create multimedia applications soft-
ware, collectively, it can be text, graphics, images, 
animation, video and audio and other multimedia 
information control and management, and put them 
into a complete connection required for multimedia 
applications. multimedia application system develop-
ers to use computer language or multimedia author-
ing tools to create multimedia applications software 
products, is directly facing the user. In the ideological 
and political education of teaching are the multi-use 
multimedia applications. So, computer ideological 
and political education multimedia technology com-
pared with the traditional teaching of ideological and 
political education teaching, advantages and practical 
significance were discussed.

Ideological and political education workers are 
the backbone to effectively carry out the ideological 
and political education of college. In the new media 
environment, ideological and political education 
workers must constantly improve their understanding 
and use of new medium level, must try to network 
technology and mobile communication technology 
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means applied to daily on the students’ Ideological 
and political education work to. Should pay atten-
tion to the construction of their on Ideological and 
political education network platform, students use 
the Internet to study guide; should pay attention to 
the online information and comments, timely to com-
ment as the guidance of students; should pay attention 
to ideological dynamic networks, in a timely manner 
to carry out related research of public opinion; should 
use the new media. In addition, universities thought 
political education worker should also closely fol-
low the trend, pay attention to understand new media 
especially loved by students on the network language 
and communication, timely fill in Ideological and 
political education content, improving education, in 
order to make their work of Ideological and political 
education of college students can be more closer to 
the life, it is easy for college students to understand 
and accept.

5 CONCluSION 

Computer ideological and political education multi-
media technology in teaching, not only to speed up 
the progress of the ideological and political education 
of teaching, improve learning outcomes, more impor-
tant is that it can give students a more novel stimu-
lus, resulting in the best area of the cerebral cortex 
related development, so as to stimulate their creative 
evolving thinking. The innovative works are ideolog-
ical and political education majors. The information 
age, computer multimedia teaching the ideological 
and political education of teaching is the direction of 
development, however, stressed the role of modern 
teaching media is not to deny the traditional teaching, 
but rather calls attention to a combination of both in 
teaching practice, flexible use. Contemporary ideo-
logical and political education teaching focus on the 
integrated is use of multimedia in order to continu-
ously improve the quality and efficiency of the ideo-
logical and political education of teaching. The main 
trends are in the ideological and political education 
of teaching is the traditional teaching media devel-
opment and integration of modern teaching media, 
and gradually form a complete, current information 
society to adapt to the development of ideological and 
political education system.
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1 INTRODuCTION

Open education pilot time has passed, it is also a 
process of the teaching mode reform continuously 
explores, constantly sum up. In many of the modern 
distance education workers are thinking about such a 
question: in the open education, how to build a suita-
ble model to organize the teaching work, to ensure the 
quality of personnel training, to promote the construc-
tion of the lifelong education system, is  conducive to 
higher education and better for the local economic 
construction and make a contribution. As the practice 
of open education and the specific design and appli-
cation discussion, we are engaged in the work is to 
carry out the teaching mode, and in practice to test 
its theoretical rationality and practical feasibility. To 
this end, we design a T DSE open education teaching 
mode, and applied in practice.

The system design of the T based on DSE  teaching 
mode: “organization of autonomous, collaborative 
learning” is the core connotation of the teaching 
organization form of open education, which consists 
of a plurality of teaching information processing, pro-
cessing, transmission links constitutions, namely: the 
design of Teaching—the teaching support service—
teaching quality assurance (monitoring and assess-
ment). It has a strong practical teaching mode system 
we call TDSE mode. The so-called T refers to the 
teaching and the D Teaching, refers to the teaching 
design and the design of the Design, S refers to the 
teaching support service in the service and Service, 
E refers to the guarantee of teaching quality monitor-
ing and Evaluation in the. The implementation of the 

guiding ideology of this model is: to change the tradi-
tional education idea, establish the open and distance 
education concept as the guide, to carry out teaching 
activities centered autonomous learning, cooperative 
learning students and students, taking the teaching 
mode reform as the core, take the teaching design, 
the teaching support service system construction, the 
supervision of teaching quality as the key point. In 
modern distance education conditions, and gradually 
formed a “take the student as the center, teaching 
mode and operation mechanism of organizational 
autonomy, collaborative learning”.

2 THE THEORETICAL THINKINg Of THE 
DESIgN Of TEACHINg mODE

Advanced education to advanced idea as the instruc-
tion, advanced technical support. Remote knowledge 
transmission, in the technology of computer network, 
certainly better than letters, radio and television, tele-
phone and other means there are more advantages. 
Distance education, including knowledge transfor-
mation and then using distance of imparting knowl-
edge and distance learning, and on this basis, rather 
than just text information transmission and inflexi-
ble, also requested to transmit audio, image (static, 
dynamic), even require the use of computer network 
tools, between teachers and students can timely or 
non timely communication, achieve interactive teach-
ing on the web, emotional interaction purposes. At 
present and in the foreseeable future, only the com-
puter network can complete these requirements. So 
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the design of teaching mode, we should primarily be 
based on computer network.

However, as a technical means, the network is only 
a kind of knowledge transmission channel; it does 
not of itself produce knowledge. Knowledge comes 
from? The network is a professional web site source 
of teaching. “Technical attributes, link education 
website should become the study population, differ-
ent teaching units for the teaching of information 
exchange and communication.” These sites provide 
teaching resources, the choice of students learning 
through the teaching resources to acquire knowledge. 
Therefore, the construction of a rich in content, prac-
tical teaching platform has become the primary prem-
ise of computer remote teaching development. All the 
teaching activities should be based on such a platform 
to carry out. Or that of Distance Higher Education in 
the university campus is in fact the website content, 
form a virtual reality.

To carry out teaching activities naturally involves 
the application of teaching media. Both of TVu open 
education, or the Ordinary university School of net-
work or other types of school, computer multimedia 
courseware used in although does not occupy a deci-
sive position, but in the future development of the 
modern distance education, computer multimedia 
courseware will become the mainstream of teaching 
media. Especially with the popularity of home com-
puter use, broadband into people’s homes also makes 
this trend more and more obvious, more and more 
into reality. But need to note is that the computer mul-
timedia courseware is a kind of important electronic 
textbooks, but does not exclude other teaching media 
and the existing equipment, such as paper textbooks, 
recording video, broadcast satellite equipment, they 
also have some of its advantages, such as: easy to 
carry, technical support is simple and related technol-
ogy matures, popular and easy to accept, can carry 
out learning anytime and anywhere. Especially in 
the number of existing computer multimedia course-
ware is insufficient, quality is not high enough cases, 
the more obvious effect. To take into account other 
factors, such as: fettered by the traditional teaching 
mode, requires a process of students’ learning con-
ception renewal, learning methods, learning adap-
tation competence. Therefore, the open education 
teaching should be based on computer multimedia 
courseware based, multi media teaching integration 
of other courseware.

Adult higher education stage of the students already 
has the independent learning ability, and can perform 
some of the individual educational investment in the 
economy (such as the purchase of a personal com-
puter), have certain experience of social practice, the 
development with modern information transmission, 
processing technology, which makes the way of learn-
ing to autonomous learning based possible. This is 

in fact also can urge students to effectively use and 
improve their ability of self-study.

3 OpEN EDuCATION IS OpEN THE WHOLE 
pROCESS Of EDuCATION OBjECT

On the other hand, the old teaching mode is all the 
students in a class in the same teaching environment, 
through similar ways of learning, with nearly iden-
tical to the “spoon feeding” method of learning to 
accept the same teaching content. Students cultivated 
in this way, just mechanical receivers of knowledge, 
social adaptation ability, professional competence, 
learning ability, innovation ability will undoubtedly 
inhibit the traditional teaching mode. In fact, every 
student has their own individual characteristics in 
learning, is expressed in many aspects. for example, 
the basic knowledge, the knowledge structure, learn-
ing ability, for adult education should pay attention to 
the learning environment difference, the expenditure 
level of education consumption, even the working 
industry difference. Therefore, in the design of teach-
ing mode, the need to fully consider how this model 
can be adapted to the individual characteristics of 
students, truly “teaching students in accordance with 
their aptitude”, from “teaching”.

Open education is open the whole process of 
education object, teaching resources, learning meth-
ods, teaching process. To ensure that students can 
truly individualize autonomous learning, we should 
change the role of teachers. In the double subject 
teacher — student theory, really play a decisive role 
is the teacher, the teacher assigned materials, unified 
arrangement of the teaching progress, at the same 
time state, to impart knowledge by natural means, 
the individual characteristics of student learning is 
neither neglected, nor independent essence. While in 
the open education teaching mode, the relationship 
between teachers and students has become the lead-
ing role of the teacher, the student as the main body.

first, open the change of a teacher’s role to reflect 
the opening teaching mode. In guiding the students to 
complete their studies in the process, we should fully 
consider the individual characteristics of students. 
for example, the course studying, not unified require-
ments choose the same course, but gives a flexible, 
have greater choice space selection suggestions, let 
the student self selection; in the choice of the use of 
teaching resources, students can choose the suitable 
for my use of materials, and even can choose teach-
ers; the ways of learning, students can take the online 
learning, group discussion, completing a course of 
study to accept face to face a variety of ways. In this 
process, fade the subject status of teachers. Only if 
we take the student as the center, respect the stu-
dent’s personality can reflect the openness of open 
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education and to guarantee the students accept the 
fair educational rights.

4 fuNCTION Of THE TARgET TEACHINg 
mODE

The teaching resources are the production elements 
of the industrialization of education. To guarantee the 
teaching activities carried out smoothly, especially to 
meet the open education students independent dis-
tance on the selection of resources need to learn, the 
number of essential resources, resource quality will 
not be lower. The two points are the current restric-
tions, we can really carry out, where the bottleneck of 
remote teaching. There is a high quality, rich teach-
ing resources, how to guide students to choose, how 
to guide students to make good use of resources in 
the self-study is the internal requirement of students’ 
Autonomous learning. Therefore, the construction of 
teaching mode is designed to promote resources more 
efficiently and provide students.

Whether the traditional university campus or the 
new network university, any kind of educational 
organizations exist in practice that students are not 
able to fully autonomous learning, he needs coun-
seling. Here said the teaching guidance is not only 
correct answers, the traditional sense of the opera-
tion. The specific design of open education teaching 
patterns needs to consider how to provide students 
with the more profound connotation of teaching, 
counselling, the whole learning process throughout 
the students. for example: learning the knowledge of 
doubt, learning methods of training, learning ability 
and learning and psychological adjustment, to study 
the effect of self detection, collaborative learning and 
the improvement of the quality of the. This is another 
function requirement of teaching mode.

The practice teaching mode of open education, 
even in the pilot phase should also take into account 
should be based on reality, but also focus on the 
future development. As work theory, theory of right 
and wrong also need to practice to identify. After the 
designed ideal teaching mode, it is ultimately extend-
ing and applying in teaching organization activities. 
Therefore, in the model design, we must consider the 
local education present situation, including the pilot 
unit condition of the current education foundation. 
This is the mode of open education and teaching of 
third functional requirements.

Reform the old teaching model, is to make our 
higher education is not only cultivate students. 
Opening education should be able to use the opportu-
nity of various academic and non academic education 
in the lifelong education system, train a large num-
ber of understand the theory and practice of higher 
applied talents with strong ability. Therefore, the 

students’ learning process if there are opportunities 
to practice and practice, whether the effect is very 
important in the teaching mode design. practice can 
be considered: the experimental course, social inves-
tigation, production practice, graduation thesis, prac-
tice base activities, etc. In the specific model design, 
the teaching management is regulations on these 
aspects. This is the fourth functional requirements.

Adult higher education of students on a stage, are 
generally social work experience, the specialty is also 
more than your current is engaged in industry. So that 
students in learning do not just accept the “what”, 
“why should the pursuit of ”. most of the time, they 
will learn the knowledge and practical work combined 
to make some thinking, or with some doubts in the 
work to learn, want to answer. Therefore, the better 
teaching mode should be able to provide the opportu-
nity for students to study learning. for example, our 
goal is to cultivate higher applied talents, but modern 
people need to accept is the lifelong education. Only 
have a certain amount of autonomous learning and 
research learning ability, can better accept continuing 
education.

Quality is the eternal theme of. As mentioned 
 earlier, we test the standard of talent is the compre-
hensive quality of the concept of quality, and the 
inspection of open education model is effective or 
not is the important criterion to cultivate high-quality 
personnel with all-round development. The operation 
mode and the premise is to achieve this is according 
to a predetermined path, whether the program into 
practice, whether the standard mode of operation. 
Therefore, quality control is very important. There 
are two aspects of meaning: one of, in the mode of 
teaching designs, whether the design quality control 
system complete; second, system has really played 
the role of control. This is the mode of open education 
and teaching of sixth functional requirements.

5 TEACHINg DESIgN AND AppLICATION Of 
TDSE mODE

The teaching design is the basic link, the teaching 
process of open education pilot first step, teaching 
design; rules are instructive to the teaching process. 
Design of open education teaching process mainly 
includes: the professional teaching implementation 
details of the course design, teaching implementation 
details of the design, course guidance design, practi-
cal aspects of the design, independent of the course 
design etc.

The teachers’ professional responsibility accord-
ing to the Open university of China open educa-
tion of the professional teaching implementation 
plan, combined with local social development of the 
national economy, the need for qualified personnel, 

9781138027282_Chp_2060.indd   691 22/04/15   1:04 AM

 



692

design and develop an “open education pilot * * pro-
fessional this (the) science to carry out detailed rules” 
(hereinafter referred to as the “professional teaching 
implementation rules”).

“Rules for the implementation of the design princi-
ple of ” professional teaching is: to meet the needs of 
on personnel training mode reform and open education 
pilot project, give full play to the functions of mod-
ern distance education technology means, achieved 
by the enclosed education to open education, change 
the teacher centered to student-centered. The teach-
ers’ professional responsibility in the implementation 
of professional teaching design of “rules”, should be 
related to the Central Radio and TV university profes-
sional teaching implementation plan as the basis.

6 THE pRACTICAL AppLICATION TDSE 
mODE—TO ENSuRE AND mONITOR THE 
QuALITY

Constructing a complete and reasonable, high run-
ning efficiency of the system of teaching service is 
not only the general requirements of teaching rules, is 
under the mode of open education, how to students’ 
individual autonomous learning better provides the 
teaching service performance. Open education teach-
ers is not only the traditional teaching in the class-
room, including the entire teaching activity design 
and guidance, provides the teaching service products 
and teaching support personnel. A teaching system 
of open education can be formed in the following 
framework:

a. Subject experts. Experts from the ordinary univer-
sity have the professional senior title personnel 
as. mainly in charge of the work of experts in the 
following aspects: the auspices to formulate the 
professional teaching plans; the detailed rules for 
the implementation of the detailed rules for the 
implementation of examination of professional 
teaching and curriculum; hosted and participated 
in the resources construction since the open course 
hosted the seminar; professional teaching; profes-
sional development experts put forward reference 
to the pilot units, in all other important teaching 
link and on major teaching affairs proposed expert 
advice etc..

b. Teachers’ professional responsibility. Teachers’ pro-
fessional responsibility is by the open education 
pilot units as a full-time teacher. The design, man-
agement and service in professional liability shall 
be fully responsible for the professional teachers 
in the teaching process of open education, at the 
same time as the course coordinators, professional 
counselors; course tutor provides instruction and 
management.

c. pilot project teachers’ professional responsibil-
ity. The pilot units should be the Central Radio 
and TV university and the provincial RTVu the 
relevant provisions, the establishment of pilot 
project, teachers’ professional responsibility, pro-
fessional liability shall be assumed by the profes-
sional teachers with subtropical high title or have 
postgraduate qualifications of part-time teachers, 
professional guidance and accept the provincial 
radio and TV university Teachers’ professional 
responsibility.

7 CONCLuSION

This paper has made the analysis, the research in the-
ory and practice of teaching mode reform and open 
education, the general view is: the transverse structure 
of the model lies in the teachers’ leading — teaching 
platform (resources) — the student main body; the 
longitudinal links in the teaching process is the teach-
ing design — supporting service — quality control. 
Thus, we propose reflected this view TDSE mode.

We think: the pilot project of open education in 
the reform of teaching mode bring us two kinds of 
situation: one, since it is a pilot project, there is no 
generally accepted and fixed mode can be used (so is 
TDSE mode), requires each pilot unit comprehensive 
innovation, practice, nature has the certain difficulty; 
second, as a new pioneering work, fewer rules, are not 
subject to the old mode of binding, which is condu-
cive to the advance and application in practice of the 
new things. As long as the premise to follow the laws 
of education, focuses on the educational development 
of the situation, accurate positioning, bold reform, 
after all, can open up space for development in the 
construction of lifelong education system.
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ABSTRACT: Ecology is the science that studies the relationship among creatures and that of biotic and abi-
otic environments. Educational ecology studies the discipline and mechanism of education and its ecological 
environment. Presently, there exists the educational situation which is inappropriate to the ecological, educa-
tional ideas in the college English class, therefore, the application of ecological educational ideas to English 
teaching is highly significant. 
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1 ThE inTERPRETATiOn Of EDuCATiOnAl 
ECOlOgY

There has been the ecological trend in the modern 
scientific development in the recent years, so numer-
ous experts and researchers apply ecology to many 
fields, thereby appearing cultural ecology, social 
ecology and ecological anthropology, etc. Since 
these fields have some relationship with education 
and teaching development, they provide the theoret-
ical foundation for the research of educational ecol-
ogy (Yu 2006). in 1976, lawrence Cremin, who was 
the dean of Teachers College in Columbia university 
and education critic, tried to apply the ecological 
methods to the education research activities. he was 
the first man to put forward the theory of educational 
ecology and tried to solve the teaching problems by 
ecological theory and methods in his book Public 
Education.

Ecology is the science which studies the relation-
ship among creatures and that of biotic and abotic 
environments. Educational ecology is to study the 
discipline and mechanism of education and its eco-
logical environment (Wu & Zhu 2000). With the 
increasing communication between China and for-
eign countries, the need for the students with a good 
command of English is huge. Therefore, English 
teaching is more and more important, at the same 
time, ecological theories are applied into English 
teaching activities, among which exist the interac-
tion between teachers and students, among students 
themselves and between students and learning envi-
ronment (Wang 2010). hence, ecological theories are 
beneficial for the improvement of English teaching 
activities.  

2 STATuS quO Of COllEgE EngliSh 
TEAChing

2.1 The unbalance among ecological factors

According to the point of view of ecology, the eco-
logical system is composed of several ecological 
factors. in this system, each factor performs its own 
function and they are in a balanced position. As for 
the college English teaching, the ecological education 
system is composed of three factors, i.e. teachers, stu-
dents and class environment. however, in the English 
classroom, teachers and students are not equally bal-
anced. To be specific, present college English class is 
teachers-oriented. That is to say, teachers control the 
whole teaching process, from drawing up and carry-
ing out the teaching plan to the choice of the teaching 
materials. it is teachers who give lectures, and it is 
teachers who raise questions and students who answer 
the questions. Many students may think the teaching 
process is plain and dull. Even worse, some teach-
ers impose their own opinion on the students in their 
class. All the above phenomena result in students’ 
disinterest to the English study and lack of initiative. 
Or they consider English as a burden for their study. 
Therefore, it is hard for the students to improve and 
develop their practical English ability. 

2.2 The unbalance among students’ cognitive level

in the natural and harmonious ecological system, 
every ecological group should be balanced. however, 
in real English teaching activities, due to the differ-
ent levels of students’ cognitive and the limitation of 
objective conditions, teachers have to carry out the 
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teaching activity based on their own designed teach-
ing plan. There is no chance and energy for the teach-
ers to measure students’ English level in a short time. 
Consequently, some students may consider the teach-
ing content too easy to pay attention to the lecture, 
while some students who are with the weak founda-
tion could not keep up with the teachers, resulting 
in the frustrated mood facing English. Thus, in the 
teaching activities, students cannot accept the same 
amount of English knowledge of the teachers. 

2.3 The limitation of teaching environment

The ecological environment in nature is dynamic, 
which changes with the interaction between the eco-
logical factors. The minor change of one factor in 
the ecological system must bring the changes in the 
whole system. however, the present English teaching 
system is not ecological, in which the English teach-
ing plan in most colleges does not change for several 
years. What is more, English teachers have a large 
amount of preparation, so the teaching materials may 
not be replaced for several years, which results in the 
consequence that the teaching content cannot keep 
up with the progress and requirements of the modern 
age. Additionally, due to the enrollment expansion of 
the colleges, the large class size (more than 30 stu-
dents in average class) makes teachers be not able to 
pay attention to every student in the class. Due to the 
limitation of class time, it is hard for the teacher to 
take care of every student in the teaching activities. 
Most students only listen to the lectures from the 
teacher without interacting with the teacher or among 
students themselves. Therefore, the teaching environ-
ment is not dynamic. 

3 ThE iMPliCATiOn Of ECOlOgiCAl 
EDuCATiOn iDEAS fOR EngliSh 
TEAChing 

Based on the status quo of the English class, it is nec-
essary to instruct English teaching by the ecological 
education ideas in the teaching system. The ecological 
education ideas tell us we should emphasize equality, 
openness and development in English class teaching. 

3.1 The equality between teachers and students

Ecological system is the focus and key points in the 
ecology. in terms of the function in the nature, each 
ecological factor in the ecological system is equal. 
in the teaching system, teachers and students, as the 
main ecological factors, interact and affect with each 
other. Therefore, they should be equal. in the pro-
cess of English teaching, knowledge and information 
are the connection between teachers and students. 

More specifically, it should be clear to the teachers 
that knowledge and information is passed on to the 
students only through the medium—class. Teachers 
are not the creators of knowledge or information, at 
the same time, students are not the mere recipients of 
the knowledge. The knowledge or information they 
receive from the teachers is dealt with and processed 
in their brain, and students build their own knowledge 
hierarchy based on the acquired knowledge. That is 
to say, though teachers and students are connected 
together through knowledge and information in the 
teaching system, the two ecological factors (teach-
ers and students) have hierarchical relationship and 
interact with each other. But in terms of function in 
the ecological system, they are equal. Therefore, in 
the teaching ecological system, teachers and students 
should have the necessary communication in order to 
achieve the equal, harmonious and sharing environ-
ment to learn the language. 

furthermore, the ecological teaching environment 
should, as well, be reflected in the equal attention to 
various subjects. English teachers should help stu-
dents establish the consciousness of equal attention 
to the different subjects, for example, the integrated 
development of listening, speaking, reading and 
writing; the equal emphasis on the subjects in other 
fields, such as sociology, psychology and econom-
ics. Only when students give equal attention to every 
subject, can their knowledge system be comprehen-
sive and can they become competitive in the future 
society. 

3.2 The openness of the teaching environment

in the nature, the ecological system is always having 
the material, energetic and informational commu-
nication with the outside world, even the relatively 
independent ecological system has the same connec-
tion with the outside, and the continuous energy and 
materials enter or come out. The openness principle 
points out that people, when researching the ecologi-
cal system, should adopt open and dynamic thought. 
Only when we put the research objects and ecological 
system together into the surrounding environment, 
can we reveal the essence comprehensively and pro-
foundly. (Zhu 2010)

The English teaching environment should be open 
as well. Only in the open ecological environment, can 
input and output happen. To be specific, output is the 
effect of input, and input is the cause. The variation of 
input may touch off the change of output. Therefore, 
in the real English teaching environment, teachers 
should not always confine the teaching content into 
the ordinary class activities and teaching materials. 
What they should do is to find out some fresh mate-
rials and interesting methods to carry out the English 
teaching. Colleges and teachers, being the provider 
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and creator of the teaching environment, should pro-
vide a real language environment, and make use of 
the modern technological appliances, such as inter-
net, multi-media or language laboratory, to create an 
English learning friendly circumstances. for example, 
in the listening class, teachers can require students to 
retell the story after listening to some exciting materi-
als. Or in the reading class, teachers can spare several 
minutes before class begins, during which students 
can share what they read or hear recently with the 
classmates. They can even discuss the bestsellers or 
the new movie. All these activities can motivate stu-
dents’ interests towards English. Moreover, the teach-
ing plan should be open to the students at the very 
beginning of the semester, so that students (the main 
part of the teaching ecological system) can preview 
and review the knowledge before and after the class. 
What is more important is that students can have an 
overall concept towards the knowledge acquired. if 
the students consider something inappropriate, teach-
ers can immediately adjust the teaching plan which is 
beneficial to the students. 

According to the ecological theory, openness 
enhances the communication among the factors. in 
other words, openness makes every factor in the eco-
logical system exchange continuously and always 
be in a dynamic state. for instance, the individuals 
in the ecological system can improve themselves in 
the open environment. Applying this principle into 
the teaching activities, openness can promote the 
communication between teachers and students and 
that among students. The continuous exchange of the 
information between teachers and students and that 
among students can build up a harmonious relation-
ship between teachers and students, in the meanwhile, 
can build students’ confidence to learn English and 
can add the opportunities for students to cooperate 
with each other. Only in the open English teaching 
circumstances, can students be provided the real and 
natural language materials. Teachers and students 
can obtain the information and knowledge through 
books, reference materials, internet and through other 
channels. The knowledge can be updated through the 
flow of information and resources, thus students can 
improve their independent learning ability and adapt-
ability, which is the basis for the students’ sustainable 
development. 

3.3 The development of the curriculum

in the natural ecological environment, with the 
advancement of the industrial civilization, the con-
flict between human and nature is increasingly acute. 
for the existence and development of human beings, 
the idea of sustainable development was accepted by 
all the nations in the world in the year of 1992. in 
the same way, for the benefits of students, education 

should also be sustained. in the teaching circum-
stances, the needs of students are always changing, 
especially the needs of English, therefore, the English 
curriculum should be developed continuously. 

in the ecological teaching environment, English 
curriculum should be developed. in the first place, 
as for the students, apart from the basic English 
courses, they should, as well, take some courses 
which are related with language and culture, such as, 
poem appreciation, literature criticism, etc. These 
subjects can add cultural deposits and do good to the 
English study. They can additionally choose some 
selective courses, such as legal English, tourism 
English, and economic English, etc., which helps 
students master some fundamental interdisciplinary 
knowledge. 

Secondly, setting up the selective courses in other 
majors, on one hand, can have some knowledge about 
other majors by means of English in order to broaden 
the horizon, so the students can apply what they learn 
in other subjects. On the other hand, certain knowl-
edge about other majors can promote students’ con-
fidence and enhance their core competitiveness in 
the society. The college or university should set up 
the structure of curriculum systematically, integrate 
knowledge from various subjects and cultivate com-
prehensive talents (Zhou & liu 2011).

The core value of ecological education system 
is to promote the development, that is, the common 
and comprehensive development of both teachers 
and students. To ensure the harmonious develop-
ment of education, universities, experts and teaching 
staff must make sure it develops sustainably. More 
exactly, setting up certain selective courses can pro-
mote the sustainable development of the education 
ecological system. for instance, integrating certain 
selective courses into college English teaching sys-
tem can let students broaden their minds and build 
up a comprehensive knowledge system, so students 
can have better competitiveness when entering the 
society. 

4 COnCluSiOn

The human being should conform to the natural eco-
logical rules, and only when they conduct correctly 
under the guidance of ecological views, can they live 
in a harmonious way with the nature. As for the uni-
versity English education, teachers should construct 
the open, equal and a developing English study-
ing system, and pay attention to the comprehensive 
development of the students. At the same time, in the 
English class, students should be treated equally as 
the teachers in order to raise their learning interests, 
inspire their potentials and cultivate excellent English 
talents. 
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ABSTRACT: “Order-oriented Personnel Training Mode” is a mode that directly meets the requirement of 
the enterprises who want to cultivate practical talents, in which way, they avoid blindness and strengthen perti-
nence. As for the students, their aim of study turns much clearer, their initiative and enthusiasm is much higher, 
in which case, this mode is efficient in formation of the students’ career competence, and shortens the graduates 
adjustment period into the enterprise. The training mode has transformed from the traditional knowledge im-
parting to improvement of employment ability and the cultivation of comprehensive professional quality. This 
mode reconstructs the competence-based talent cultivation so as to improve the quality of vocational education 
personnel training effectively.

KEYWORDS: Order-oriented training, practical teaching, comprehensive professional quality, practical talents.

1 INTRODUCTION

The essence of “Order-oriented Personnel Training 
Mode” is combining vocational education with social 
and economic development, to realize effective inter-
action and “win-win” for everyone’s situation. The 
core of “Order-oriented Personnel Training Mode” 
is collaboration between industry and school, the 
combination of working with learning, and two-way 
participation. The aim of “Order-oriented Personnel 
Training Mode” is strengthening the efficiency in 
school management and the enterprises’ talent com-
petitive advantage

The final purpose is to promote the benign devel-
opment of discipline construction.

From the personnel training mode architecture, 
personnel training mode stage and the feasibility of 
three parts-depth analysis and study of the specific 
implementation.

More and more enterprises try to cooperate with 
colleges and universities, to sign the cooperation 
agreement in order-oriented personnel training. 
The enterprises participate in the graduates training 
 program formulation and the training process man-
agement; allocate the professors who have abundant 
theory knowledge and strong practical ability to teach 
and instruct the students to do field work and finish 
the graduation design; provide training equipments, 
venues, and internship opportunities for students, 
after graduation some students are employed directly 
by the enterprise.

In the sight of international situation, “Order-
oriented Personnel Training Mode” originates from 
Herman Schneider, academic dean of College of 
Engineering University of Cincinnati, America. He 
initiates the cooperative education in 1996. The stu-
dents are divided into two groups, one group of stu-
dents studied in school and the other group worked in 
factories; after one week, two groups reversed. This 
mode was called the earliest classic mode for col-
lege-enterprise cooperative education; it strength-
ens the education on practice and on-the-spot teach-
ing, to provide the diversified practice experience. 
Through this kind of training mode, the graduates 
have internship experience in the  university, thus 
they can be confident to work immediately after 
graduation. The training mode has transformed from 
the traditional knowledge imparting to improvement 
of employment  ability and the cultivation of com-
prehensive professional  quality. This mode recon-
structs the  competence-based talent cultivation so 
as to improve the quality of vocational education 
personnel training effectiveness. Through a variety 
of platforms of university- enterprise cooperation, 
with the horizontal subject intervention, and pro-
moting teaching by scientific research, the training 
mode is trying to get more tremendous achieve-
ments. This training mode provides reference for 
the reforming of the teaching content and methods 
according to the actual requirements of the enter-
prises. This mode directly meets the requirement 
of the enterprises who want to cultivate practical 
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talents, in which way, they avoid the blindness and 
strengthening the pertinence. And for the students, 
their aim of study turns much clearer, their initia-
tive and enthusiasm is much higher, in such a case, 
this mode is efficient in formation of the students’ 
career competence, shortens the graduates adjust-
ment period into the enterprise. It manifests the 
talent training characteristics of “school- enterprise 
cooperation, the combination of working with 
learning”, and realizes the effect of “triple-win” for 
school, enterprise and students. Graduates who are 
trained through this mode, have sturdy professional 
knowledge and practical ability, and own good pro-
fessional accomplishment, so they are employed by 
enterprises and put into an important position. This 
mode breaks the limitation of employing graduates 
by simple recruitment. By getting along with the 
students and project training for a long time, the 
enterprises have deep and comprehensive under-
standing of the students, so that they can choose 
high-quality talents. This mode is  different from 
school-base,  enterprise-base and society-base edu-
cation modes; it is a way to cultivate talents by the 
vocational colleges and enterprises, and is based on 
market and social requirements. This mode, imitat-
ing true enterprise operation, is a kind of explora-
tion for the vocational education to meet the needs 
of the enterprise personnel quality; it’s a kind of 
cooperation between vocational colleges and extra-
mural organizations such as enterprises, industries, 
and service departments, with the target that social 
education meets the needs of enterprises. The most 
essential factor is the emphasis on the coopera-
tion between colleges and enterprises, and taking 
full use of each other’s advantage to guarantee the 
personnel training specification and quality. The 
mode combines the theory study with the practical 
operations and training tightly for students; it takes 
training the students’ comprehensive profession, 
ability, and employment competitiveness as the key 
point, to deliver high quality applied talents for the 
society.

2 TALENT CULTIVATION MODEL 
FRAMEWORK

Vocational colleges, enterprises, government and 
market organize the core of university-industry coop-
eration. Vocational colleges and enterprises are the 
subjects of this activity. Considering the need for their 
respective interests, through the university-enterprise 
cooperation, both the colleges and enterprises want to 
achieve resource sharing, complementary advantages 
and win-win interaction, mutual support, and based 
on their respective social demand target; to restrict 
each other, and create a community of interests.

The model framework as follows:

a. The government has driven training mode
This model is mainly driven by national plans and 
promoted by the government, so that some spon-
taneous cooperation is only a supplement. This 
model is a kind of high-end project source, with 
funds guarantee.

b. The market driven training mode
Under the condition of a market economy, market 
mechanism as the basis and means of resource allo-
cation, both of the parties (the vocational colleges 
and enterprises) must take the initiative to adapt to 
the market competition environment, or they will 
be far out of the market demand, which will finally 
threaten their survival at any time, let alone the devel-
opment. Therefore, vocational colleges must actively 
seek the cooperation with enterprises on the basis of 
national talent training policy, to cultivate talents for 
the future, develop training plan, to ensure that the 
cultivation conforms to the needs of enterprises.

3 SPECIFIC IMPLEMENTATION PHASES OF 
PERSONNEL TRAINING MODE

Phase I : When the students begin their graduation 
design (paper) and field work course in the fifth 
semester, the enterprises come to visit the college to 
give explanatory sessions, lead the students to visit 
the enterprise, organize skill contests, etc. to make the 
graduates have a thorough understanding of the fea-
tures and characteristics of the cooperative enterprises. 
The students can get to know what they are really inter-
ested in, and through the initial contact with enterprise 
face to face, and will try to get further cooperation.

Phase II : Make a decision on cooperative enter-
prises and the design direction according to the 
mutual choice in the first phase. Begin to designing 
by integrating with the graduation design curriculum 
content. The enterprise will send leading, design-
ing personnel to do early brainstorming intellectual 
exploration; make a decision on the emphasis on the 
graduation design and the central part which needs 
training, to lay a solid foundation for the students, in 
order to adapt to the job requirements.

Phase III : In the midterm defense of the disserta-
tion, the enterprise will send leading, designing per-
sonnel to our college to participate in the question-
and- answer session, and give guidance according to 
the actual condition adjust requirements and goals.

Phase IV: Before terminal defense, the designing 
personnel from the enterprise communicate with 
graduates 2 days a week (face-to-face or network real-
time communication), to modify the design scheme, 
and to control the quality of design requirements and 
specifications strictly.
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Phase V: Hold a graduation design exhibition and 
participate in the competitions at home and abroad, 
through various types of skills contest, to test the 
result of effect of personnel training mode.

The implementation of “Order-oriented Personnel 
Training Mode” made the curriculum content of 
vocational education break through the limitation of 
the campus walls, converts the college education into 
combination between college education and practice 
in the enterprise, which construct the ability-based 
combination of learning with working personnel 
training model. At the same time, it requires the imi-
tation of real market mode in the teaching process, to 
promote and complete a full set of design conforms 
to the market demand with the help and support from 
the leading personnel in the enterprise. In this pro-
cess, the confidence, the sense of proud and achieve-
ment is cultivated, and the social and personal ability, 
the comprehensive quality and language ability has 
been improved comprehensively. The enterprise can 
also cultivate their own designers flexibly, accord-
ing to the job requirement, and emphasizes in some 
respects to take advantage of each graduate’s personal 
characteristic. Both of the enterprise and the students 
can find the best breakthrough point in the adaptation 
and break-in in this period. After graduating, enter 
into the enterprise, they can make development plan 
with the enterprise. In the terms of personnel devel-
opment, this is conducive to the stability of the team.

4 FEASIBILITY ANALYSIS

The implementation of “Order-oriented Personnel 
Training Mode” made the curriculum content of 
vocational education break through the limitation of 
the campus walls, converts the college education into 
combination between college education and practice 
in the enterprise, which reconstruct the ability-based 
combination of learning with working personnel train-
ing model. Many vocational colleges benefit much on 
the terms of discipline construction, curriculum sys-
tem, talent, training etc., and have made real progress.

1      “Order-oriented Personnel Training Mode” makes 
the talent, training scheme based on market 
demand, according to professional ability require-
ments to establish the corresponding training goal, 
lay emphasis on the combination with social tal-
ents requirements especially for enterprise and 
industries. Through this kind of training, the stu-
dents have a precise and clear sense of employ-
ment after finish their graduation design.

2   The implementation of the “Order-oriented 
Personnel Training Mode”, involves the curric-
ulum formulation, scientific evaluation, with the 
participation and the guidance from the experts 

in industries and enterprises; and it adjusted con-
stantly according to the labor market situation. In 
the course design, it takes professional activities 
as the core; in teaching content, it lays emphasis 
on the cultivation of professional quality, besides 
improving the ability to solve problems by using 
the knowledge and skills they have learned; and 
in the way of training, it ignores the boundary 
between theory and practice, and put what they 
have learned into practice.

3   Strengthen the practical and on-the-spot teaching, to 
provide more job opportunities for students. After 
the students finished their graduate design, they 
have got some working experience and can be con-
fident when they get involved in their jobs at once.

“Order-oriented Personnel Training Mode” com-
bines the theory and practice, transforms the person-
nel training mode of traditional knowledge imparted 
to the improvement of employment ability and profes-
sional ability, and reconstructs the ability-based com-
bination of learning with working personnel training 
mode. It improves the quality of vocational education 
personnel training effectiveness. Through a variety of 
platforms of university-enterprise cooperation, with 
the intervention of graduate designing, and promot-
ing teaching by scientific research, the training mode 
is trying to get more tremendous achievements. The 
essence of “Order-oriented Personnel Training Mode” 
is combining vocational education with social and 
economic development, to realize effective interac-
tion and “win-win” for everyone’s situation. The core 
of “Order-oriented Personnel Training Mode” is col-
laboration between industry and school, the combina-
tion of working with learning, and two-way participa-
tion. The aim of “Order-oriented Personnel Training 
Mode” is strengthening the efficiency in school 
management and the enterprises’ talent competitive 
advantage

The final purpose is to promote the benign devel-
opment of discipline construction.
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ABSTRACT: Taking ordinary university graduates as the research object and based on the matter-element 
analysis method, the paper analyzes current college student employability under the perspective of regional eco-
nomic differences. The study found that graduates employability in the east is 3.13% higher than the midland 
and 8.34% more than the west. Among dominant indexes, “social practice experience” is the biggest difference. 
However, the variations of “professional category”, “personal temperament” and “professional certification” 
between different areas are almost zero. Based on the government’s macro-control, correct guidance of universi-
ties and students’ employment consciousness, the paper raised “Trinity” strategy to curb the area vicious cycle.

KEYWORDS: Regional Economic Differences; College Student; Employability.

1 INTRODUCTION

With the development of economic globalization, 
China’s economic development and the pattern of 
regional produce changes greatly. And employability 
is becoming increasingly apparent between differ-
ent areas. The college students’ employment mar-
ket has changed significantly. On the one hand, the 
employers claim that it is hard to find the excellent 
human resources in recruitment. On the other hand, 
the graduates complain that it is not easy to find 
the suitable job. Students focus on employment can 
not only achieve their value, but will also generate 
agglomeration effect, which will make opportunities 
for regional development, and promote development 
of economic and social continuously and efficiently, 
Li & Sun (2013). On the contrary, the flow of college 
student imbalance will affect and cause an imbal-
ance of regional economic development. To curb the 
vicious cycle, reducing the gap between economi-
cally developed areas’ “talent high consumption” and 
underdeveloped areas’ “talent shortage” becomes the 
fundamental problems to be solved.

2 MODEL CONSTRUCTION

2.1 Sample selection

To confirm the College Student Employability in 
regions of economic difference, the research group 
selected 2000 college graduates from 11 colleges and 
universities in 20 provinces as the study sample, con-
sidering the school level, regional factors, universities 

and school characteristics and other aspects of nature. 
There are four “985” colleges, five “211” colleges, 
eleven provincial and provincial general focus on 
undergraduate colleges, from the view of colleges’ 
region. There are nine colleges in the east, five col-
leges in the midland and six colleges in the west. The 
research group took a multi-step random sampling 
method to select the wanted sample. The sampling 
units of the first step are colleges and universities. The 
sampling unit of the second step are classes of senior. 
And the sampling unit of the third step is individual 
student. Then the paper summarized the college stu-
dent employability of regional economic differences 
by questionnaires.

2.2 The college student employability model in the 
different regions based on the matter-element 
analysis

Matter-element analysis is a theory to solve the 
incompatibility problem, which is under the existing 
conditions with ideas to achieve certain goals, Guo & 
Liu (2013). The proper research the College Students 
Employability under the different regions based on 
the Matter-element Analysis.

2.2.1 Determine the classical field 
The key factors that affect the College Student 
Employability contain 23 evaluation indexes which 
are professional certification, awards situation, 
social practice experience, practical ability, problem- 
solving ability, innovation ability, and so on. These 
evaluation indexes are divided into five levels, they 
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are ineffective, largely ineffective, more effective, effi-
cient and very effective and are represented by 1N ,  

2N , 3N , 4N , 5N  respectively, whose scores were 0 to 
60 points, 61 to 70 points, 71 ~ 80 points, 81 to 90 
points, 91 to 100 points. According to this five rating 
scale, the paper established the appropriate classical 
matter- element R0:

select the wanted sample. The sampling units of the first step are colleges and universities. 
The sampling unit of the second step are classes of senior. And the sampling unit of the third 
step is individual student. Then the paper summarized the college student employability of 
regional economic differences by questionnaires. 

2.2 The College Student Employability model in the different regions based on the matter-
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the existing conditions with ideas to achieve certain goals, Guo & Liu (2013). The proper 
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element Analysis. 
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The key factors that affect the College Student Employability contain 23 evaluation indexes 
which are professional certification, awards situation, social practice experience, practical 
ability, problem-solving ability, innovation ability, and so on. These evaluation indexes are 
divided into five levels, they are ineffective, largely ineffective, more effective, efficient and 
very effective and are represented by 

1N , 2N , 3N , 4N , 5N  respectively, whose scores were 
0 to 60 points, 61 to 70 points, 71 ~ 80 points, 81 to 90 points, 91 to 100 points. According to 
this five rating scale, the paper established the appropriate classical matter- element 0R : 
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1 2, , , nc c c  in the formula are three grade indexes., which are corresponded with the second 
grade indexes  in the College Student Employability evaluation  index system. According to 
the evaluation index system, n of 7 two grade indexes are 6, 3, 1, 3, 4, 3, 3. 

Other two grade indexes of classical domain matter-element and section domain matter-
element is decided by n values. Finally, the research group concluded 7 two grade indexes, 
including the base case, the advantages of job, career ideas, professionalism, expertise, skills 
of job search, ability to work. 
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1 2, , , nc c c  in the formula are three grade indexes., 
which are corresponded with the second grade 
indexes in the College Student Employability evalua-
tion index system. According to the evaluation index 
system, n of 7 two grade indexes are 6, 3, 1, 3, 4, 3, 3.

Other two grade indexes of classical domain 
 matter-element and section domain matter-element is 
decided by n values. Finally, the research group con-
cluded 7 two grade indexes, including the base case, 
the advantages of job, career ideas, professionalism, 
expertise, skills of job search, ability to work.

2.2.3 Determine matter-element to be evaluated 
Apply the actual assessment of three grade indexes, 
which are corresponded with 7 two grade indexes, 
to determine the matter-element of being evaluated. 
There are total 7 two grade indexes, which are cor-
responded with 7 matter-elements to be evaluated in 
the College Student Employability evaluation system. 
Specifically as follows:

3

are corresponded with two grade evaluation into the 
prepared computer program, then the research group 
obtained correlations of each evaluation level by run-
ning the program. 

Determine correlations of 7 two grade indexes 
related to each evaluation rating. Get ( )

kN ijK X , the 
correlation of 7 two grade indexes related to each 
evaluation rating by running the program. In the cor-
relation of ( )

kN ijK X , k = 1,2,3,4,5; The values of  “i” 
and  “j” are shown as follows, i = 1, j = 1, 2;i = 2, j = 
1, 2, 3,4;i = 3, j = 1, 2,3. Take the base case 11X  of 
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Matter-element to be evaluated:

persons are more familiar with graduate, the research group organizes relevant managers to 
score, which can compare the real reactions. According to the basic principle of ANP and 
Super Decisions (SD) software, the research group made weight of each index scientifically. 

2.2.5 Determine the Correlation of Each Evaluation Rating 

Input classical matter-element, segment field matter-element, matter-element to be evaluated 
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The weights related three grade indexes; 
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Put the above calculation into the associated 
 program, get correlations of 11X  on five evaluation 

ratings by calculating. Other correlations of 6 two 
grade indexes are calculated as above.

Determine correlations of one grade index related 
to each evaluation rating. In determining the corre-
lations of 7 two grade indexes, then determine the 
correlations of 2 one grade indexes related to 5 evalu-
ation ratings. The formula is as follows:

K X W K XN X N ij
i

k i k
( ) ( )

1

3

∑=
=

 (13)

Where k=1, 2, 3, 4, 5; In the formula, iX  is one 
grade index, which is corresponded with ijX , two 
grade index. 

ijXW  is the weight of two grade index. Put 
the weights of 7 two grade indexes and correlation 
data into the above equation, then calculate correla-
tions of 2 one grade indexes.

Determine the target level –correlations of college 
student employability on each rating. In determining 
the correlation of one grade, then determine the cor-
relations of target level related to 5 evaluation ratings. 
The formula is as follows: 

K X W K XN X N i
i

k i k
( ) ( )

1

3

∑=
=

 (14)

Where i = 1,2,3; k = 1,2,3,4,5. In the formula, X 
is target level related to iX  of one grade index, 

iXW  
is weight of iX  related to one grade index. Put the 
correlation data of iX  related to one grade index and 
weight of 

iXW  into the above equation, calculate the 
correlation of target level related to college employa-
bility corresponded with each evaluation level.

3 THE EMPIRICAL RESULTS

3.1 The comparison of evaluation indexes related 
to college student employability

Table 1 mainly compared college student employa-
bility in the different regions of the east, midland and 
west. The study found that, graduates employment 
ratio in eastern and coastal areas is highest, 3.13% 
higher than the central region and 8.34% more than 
the west. Among dominant indexes, “social practice 
experience” has biggest difference. The index of the 
eastern area is higher than central and western areas 
about 8% ~ 10%. The variations of “professional cat-
egory”, “personal qualities” and “professional certifi-
cation” between different areas are almost zero.

From single index factor, in addition to social prac-
tice experience, college student employability in the 
west is 19.8% lower than the east, 16.8% lower than 
the midland, whose differences are evident. However 
the only difference between the central and eastern is 
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The third column of matter-element expressions are three grade indexes’ measured 
values. 

2.2.4 Determine the Evaluation Indexes Weights 

The research group uses the combination of the Analytic Network Process (ANP) and expert 
scoring to determine the weight of each evaluation index. Get the importance of each index 
by expert scoring method. Given the situation that College Students’ Career Guidance 
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The third column of matter-element expressions 
are three grade indexes’ measured values.

2.2.4 Determine the evaluation indexes weights
The research group uses the combination of the 
Analytic Network Process (ANP) and expert scoring 
to determine the weight of each evaluation index. 
Get the importance of each index by expert scoring 
method. Given the situation that College Students’ 
Career Guidance persons are more familiar with 
graduate, the research group organizes relevant man-
agers to score, which can compare the real reactions. 
According to the basic principle of ANP and Super 
Decisions (SD) software, the research group made 
weight of each index scientifically.

2.2.5 Determine the correlation of each evaluation 
rating

Input classical matter-element, segment field 
 matter-element, matter-element to be evaluated and 
evaluation of three grade evaluation indexes, which 
are corresponded with two grade evaluation into the 
prepared computer program, then the research group 

…
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obtained correlations of each evaluation level by run-
ning the program. 

Determine correlations of 7 two grade indexes 
related to each evaluation rating. Get ( )

kN ijK X , the 
correlation of 7 two grade indexes related to each 
evaluation rating by running the program. In the cor-
relation of ( )

kN ijK X , k = 1,2,3,4,5; The values of  “i” 
and  “j” are shown as follows, i = 1, j = 1, 2;i = 2, j = 
1, 2, 3,4;i = 3, j = 1, 2,3. Take the base case 11X  of 
two grade indexes as an example. First, make classi-
cal matter-element R0:
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Put the above calculation into the associated 
 program, get correlations of 11X  on five evaluation 

ratings by calculating. Other correlations of 6 two 
grade indexes are calculated as above.

Determine correlations of one grade index related 
to each evaluation rating. In determining the corre-
lations of 7 two grade indexes, then determine the 
correlations of 2 one grade indexes related to 5 evalu-
ation ratings. The formula is as follows:
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Where k=1, 2, 3, 4, 5; In the formula, iX  is one 
grade index, which is corresponded with ijX , two 
grade index. 

ijXW  is the weight of two grade index. Put 
the weights of 7 two grade indexes and correlation 
data into the above equation, then calculate correla-
tions of 2 one grade indexes.

Determine the target level –correlations of college 
student employability on each rating. In determining 
the correlation of one grade, then determine the cor-
relations of target level related to 5 evaluation ratings. 
The formula is as follows: 
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Where i = 1,2,3; k = 1,2,3,4,5. In the formula, X 
is target level related to iX  of one grade index, 

iXW  
is weight of iX  related to one grade index. Put the 
correlation data of iX  related to one grade index and 
weight of 

iXW  into the above equation, calculate the 
correlation of target level related to college employa-
bility corresponded with each evaluation level.

3 THE EMPIRICAL RESULTS

3.1 The comparison of evaluation indexes related 
to college student employability

Table 1 mainly compared college student employa-
bility in the different regions of the east, midland and 
west. The study found that, graduates employment 
ratio in eastern and coastal areas is highest, 3.13% 
higher than the central region and 8.34% more than 
the west. Among dominant indexes, “social practice 
experience” has biggest difference. The index of the 
eastern area is higher than central and western areas 
about 8% ~ 10%. The variations of “professional cat-
egory”, “personal qualities” and “professional certifi-
cation” between different areas are almost zero.

From single index factor, in addition to social prac-
tice experience, college student employability in the 
west is 19.8% lower than the east, 16.8% lower than 
the midland, whose differences are evident. However 
the only difference between the central and eastern is 
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grade index, which is corresponded with ijX , two 
grade index. 

ijXW  is the weight of two grade index. Put 
the weights of 7 two grade indexes and correlation 
data into the above equation, then calculate correla-
tions of 2 one grade indexes.

Determine the target level –correlations of college 
student employability on each rating. In determining 
the correlation of one grade, then determine the cor-
relations of target level related to 5 evaluation ratings. 
The formula is as follows: 
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Where i = 1,2,3; k = 1,2,3,4,5. In the formula, X 
is target level related to iX  of one grade index, 

iXW  
is weight of iX  related to one grade index. Put the 
correlation data of iX  related to one grade index and 
weight of 

iXW  into the above equation, calculate the 
correlation of target level related to college employa-
bility corresponded with each evaluation level.

3 THE EMPIRICAL RESULTS

3.1 The comparison of evaluation indexes related 
to college student employability

Table 1 mainly compared college student employa-
bility in the different regions of the east, midland and 
west. The study found that, graduates employment 
ratio in eastern and coastal areas is highest, 3.13% 
higher than the central region and 8.34% more than 
the west. Among dominant indexes, “social practice 
experience” has biggest difference. The index of the 
eastern area is higher than central and western areas 
about 8% ~ 10%. The variations of “professional cat-
egory”, “personal qualities” and “professional certifi-
cation” between different areas are almost zero.

From single index factor, in addition to social prac-
tice experience, college student employability in the 
west is 19.8% lower than the east, 16.8% lower than 
the midland, whose differences are evident. However 
the only difference between the central and eastern is 
about 3%. In terms of working loyalty and entrepre-
neurship, the differences of regions are similar, the 
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east is 2%~3% higher than the west and 11% higher 
than the west.

3.2 The college students employability of eastern 
and midland was significantly better than the 
west

Using one-way ANOVA to analyze each of evaluation 
ratings of college student employability, it was found 
that the college student employability in the east and 
central is significantly higher than the west.

ANOVA results indicated that 13 evaluation 
indexes of different regions are significant differences 
in the evaluation index of social practice experience, 

professionalism, job loyalty, and so on. Other evalua-
tion indexes results are no longer list display. Overall, 
the College Student Employability in the east and 
midland are significantly better than the west.

4 CONCLUSIONS

Through the above empirical research, the college 
student employability is discriminate in different 
areas. Because of the imbalance of regional economic 
development, the college student employability in 
east and midland is superior to the west obviously. 
Employment areas will impact on graduates’ employ-
ment. Though universities are distributed throughout 
Finland, most jobs are located in the core area around 
Helsinki, Kivinen (2000). Based on this, regional 
unbalanced development, which causes differences of 
college employability, is mainly for the huge gapbe-
tweeng the east and the central and the west in our 
country. 

With the transformation of economic growth 
mode and economic structure, quantity type expan-
sion shifted to quality growth and labor-intensive 
industries transformed into to knowledge-intensive 
industries gradually. These adjustments and changes 
will increase the demand for intellectual talent, 
which will provide space for college students to dis-
play their talent, Jiang & Zhang & Geng (2013). So 
it is important for governments to increase reform 
and give full play to the role of macro-control. The 
policy will promote balanced flow of college gradu-
ation and enhance the college student employability 
of each region. When colleges start the conduct of 
the employment situation and employment guidance 
education, they should help graduates to analyze the 
situation of economic and social development cor-
rectly, make rational goals of development industry 
and scientific choice of employment. At the same 
time, students should strive to overcome the reluc-
tance to go the grass roots and the midland, trans-
form the concept of employment. Identify their 
positions in the labor market and realize the value of 
their lives in more challenging places, so as to lay a 
solid foundation for their employment.

The above conclusions, as well as “Trinity” strat-
egy based on the empirical results about government, 
universities and students, will solve unbalanced sit-
uation relevant regional economic development and 
college student employability. To figure out the influ-
ences of regional economic development on the col-
lege student employability, it is important to balance 
regional economic development and protect college 
students full employment by analyzing the level of 
economic development of the provinces within the 
same region of the county and school level as well as 
other universities.

Table 1. Evaluation indexes’ comparison of the college stu-
dent employability in different regions.

Evaluation Index East Midland West

Professional Category 73.9 72.8 74.5
Personal Qualities 76.6 76.6 74.5
Professional Certification 67.3 67.2 65.5
Social Practice Experience 78.8 70.6 60.1
Professionalism 81.1 78.1 61.3
Working Loyalty 82.2 79.9 71.2
Entrepreneurship 72.3 69.1 61.4
Innovation Capacity 74.8 70.1 62.2
Academic 76.1 77.2 74.4
External Image 76.2 77.1 74.3
Awards 68.1 68.5 61.9
Practical Ability 76.9 70.1 64.8
Problem-solving 78.1 70.2 65.9
Learning Ability 79.9 71.1 66.3
Social Adaptability 78.1 72 72.1
Resilience 76.5 70 63.9
Job Target 77.2 79.8 77.1

Table 2. ANOVA results.

Evaluation Index F P<

Social Practice Experience 27.202 0.000 
Professionalism 8.288 0.003 
Working Loyalty 20.551 0.000 
Entrepreneurship 80.376 0.000 
Practical Ability 11.33 0.001 
Problem-solving Skills 26.03 0.000 
Learning Ability 39.179 0.000 
Innovation Capacity 34.404 0.000 
Career Planning Capacity 42.776 0.000 
Presentation Skill 20.518 0.000 
Resilience 27.013 0.000 
Teamwork 11.116 0.000 
Organizational Communication 
Skills 18.723 0.000 
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ABSTRACT: Doing research on the current physical health of college students from IIT of GUET in the last 
three years of documentation, mathematical statistics and an interview with experts. It turns out that there is 
variation of the present state of college students’ physical constitution in the index of body shape, cardiopulmo-
nary function and the power of the human limb and so on, which displays a decreasing trend in total. Cornering 
these changes, improved countermeasures are put forward: Take control of sports intensity and density in gym 
classes; put physical examination in the prior place; build a network platform of physical health; provide query 
and exercise prescription; strengthen the facilities construction of the gym building; standardize the campus 
morning exercises.
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Quality education takes a leading place in our cur-
rent national education. The key objective of qual-
ity education is to cultivate professionals with full 
development of morality, wisdom, physique and 
aesthetics. Nowadays, there is no denying that our 
students are facing the crisis of the continuous physi-
cal decline, especially for those college students, and 
this also becomes a challenge faced with the admin-
istrative departments of education and educational 
institution.[1] As we all know, China will be strong if 
the young is strong. How to enhance the youth health 
in this material prosperous and highly developed 
society has been not only a task of training talents 
to be fulfilled by colleges, but also a trend towards 
talents’ cultivation in the new era. Considering the 
date of students’ physical health from relative phys-
ical fitness tests in our school, students’ physical 
quality witnesses a decline, so enhancement of phys-
ical strengthens of younger generations is a practical 
problem seriously examined and weighed by higher 
education.[2]–[3]

1 RESEARCH OBjECTS AND mETHODS

1.1 Objects

mainly take the last three years, students in IIT of 
GUET for example, doing a tracking investigation of 
their physical fitness in the school.

1.2 Methods

1.2.1 Documents
Has a basic understanding of research trends towards 
current physical health of college students through 
library database, network resource and some research 
results related to physical fitness and improved meas-
ures, which provides the rationale and the basis for 
research.

1.2.2 Mathematical statistics
Excel does some help for the statistics, classification 
and computational analysis to the physical test marks 
of students in IIT of GUET for the last three years, 
which offers a reference for this subject.

2 RESEARCH AND ANAlYSIS IN CURRENT 
PHYSICAl HEAlTH Of OUR SCHOOl 
STUDENTS

2.1 Analyze the indexes of body build

According to the Table 1, all the participants (includ-
ing male and female), from the indexes of body build, 
the percentage of overweight students rise from 4.7% 
to 5.5%, meanwhile, the obesity rate is up to 12.8% 
from 10.3%. While, the number of normal weight 
students is gradually declining, and the percentage 
of people who suffer from malnutrition increases 
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by 1.5%. The indexes of low weight students have 
achieved positive growth, from 41.4% in 2011 to 
38.8% in 2013. from this point of view, the students 
in our institution turn to be obesity. more specifically, 
it can be seen in table 1 and line charts the trend.

2.2 Cardio-pulmonary function

Cardio-pulmonary function is a key index in cur-
rent college students physical health assessment. 
According to the demand of the trial program of 
the standards for Students’ Constitution and Health, 
the test items of cardio-pulmonary function are 
vital capacity and endurance running(male:1000m, 
female: 800m). The trend of average males’ and 
females’ vital capacity is reflected in chart 2 and 
the statistics is in table 2. It can be seen from them, 
in recent three years, the indexes of students’ vital 
capacity saw an increase, the average of boys’ and 
girls’ rise from 3673.9 and 2521.4 in 2011 to 3972.7 
and 2728.7 in 2013.The rise in statistics is not only 
due to expertly mastering vital capacity test skills, 
but also related to high-precision test instrument 
newly purchased.

1000m and 800m are always listed in the endur-
ance test. If the indexes of vital capacity are influ-
enced by instruments and test skills to some extent, 
students’ indexes of Cardio-pulmonary function 
can be directly reflected by middle-distance race, 
for this is slightly affected by external factors. So 
test scores are the best explanations to the power of 

Cardio-pulmonary function. In table 3, the percent-
age of students who fail in the test in our institution 
rises year by year, from 8.4% in 2011 to 16.9% in 
2013. Excellent rates fall from 5.5% to 2.8%. In chart 
3, the total time students spent on middle- distance 
race gradually increase, so the test scores are getting 
lower and lower. The time of boys’ and girls’ scores 
decrease to 266 seconds and 255 seconds from 253 
seconds and 248 seconds. This feature is remark-
able in males’ performance in the test. meanwhile, 
in terms of the number of students who fail in the 
test, it was 548 in 2011, which increased to 1373 in 
2013. While the number of excellent students fell to 
228 from 357. Therefore, the student’s physique in 
the indexes of cardio-pulmonary function witnesses 
a decrease from data.

2.3 Analysis of limb strength function

Physical strength is mainly inspects the student of 
upper limb, lower limbs and waist strength quality, 
the index can distinguish the body quality condi-
tion of individual specimens to a great extent. my 
courtyard limb strength skills mainly measured by 
standing long jump, in the past three years, measur-
ing detection through uninterrupted on the college 
all boys and girls, the statistical results in table 4. In 
Table 4, do not pass the number increased year by 
year, increased from 346 in 2011 to 1379 in 2013, an 
increase of nearly 5 times, and the excellent rate is 
a linear decline. In figure 5, the excellent and good, 

Table 3. The indexes of endurance in recent three years.

2011~2012 2012~2013 2013~2014

participants 6531 7347 8124
fail (%) 548 (8.4) 927 (12.6) 1373 (16.9)
Excellent (%) 357 (5.5) 393 (5.3) 228 (2.8)
Pass (%) 4261 (65.2) 4693 (63.9) 5394 (66.4)
Well (%) 1365 (20.9) 1334 (18.2) 1129 (13.9)
Average male
       female

253 s
248 s 

257 s
251 s 

266 s
255 s

Table 2. The indexes of vital capacity in recent three years.

2011~2012 2012~2013 2013~2014

participants 6531 7347 8124
fail (%) 2094 (32.1) 2496 (33.9) 2061 (25.4)
excellent (%) 396 (6) 539 (7.3) 1046 (12.9)
pass (%) 2867 (43.8) 3034 (41.3) 2812 (34.6)
well (%) 1174 (17.9) 1278 (17.4) 2205 (27.1)
average male
     female

3673.9ml
2521.4 ml

3702.6 ml
2527.8 ml

3972.7 ml
2728.7 ml
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figure 1. The trend of indexes of endurance (%).

Table 1. Indexes of body build.

2011~2012 2012~2013 2013~2014

participants 6531 7347 8124
Overweight (%) 310 (4.7) 396 (5.4) 445 (5.5)
fat (%) 673 (10.3) 823 (11.2) 1040 (12.8)
malnutrition (%) 647 (9.9) 724 (9.9) 930 (11.4)
Normal weight (%) 2197 (33.6) 2477 (33.7) 2553 (31.5)
low weight (%) 2704 (41.4) 2927 (39.8) 3156 (38.8)
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failed three indicators, from 2011 to 2012 is the fast-
est decline in first gear, the indicators are in this two-
year detection decreases dramatically.

In table 4, our college in recent 3 years standing 
long jump boys and girls of average value trend. In the 
figure, our college boys standing long jump from an 
average of 2.31 meters down to 2.25 meters in 2013, 
dropped by an average of 6 cm; the girls from 2011 
1.71 meters down to 1.64 meters in 2013, dropped 
by an average of 7 cm. An important index of stand-
ing long jump as a test students thigh and abdomi-
nal strength, the strength of the quality, will directly 
affect the heart and lung function indexes of students 
is good or bad, because the middle and long distance 
operation cannot do without the movement of limb 
movement, the two have a direct correlation.

3 ImPROvEmENT STRATEGY

3.1 The sports classroom should control the 
movement density and intensity of exercise

According to the current status of physical health of 
students, exercise density of University PE classroom 
should be controlled between 40~50% and exercise 
intensity should be controlled between 1.5~1.8, espe-
cially the basic part of physical education and Sport 
density should be controlled at about 30%. In the 

whole class, the duration of the average heart rate in 
130times/min should account for more than half of 
all class, only reach a certain density, can students 
get effective physical exercise and enhanced in PE 
class.[4]

3.2 Sports achievement weight increases physical 
examinations, and focuses on an assessment 
index of cardiopulmonary function

To further increase the weight of physical ability 
examination sports scores, the structure of sports 
achievement should be 50% skills +30% physical 
+20% usually attendance for frame, wherein the 30% 
physical examination content mainly for heart and 
lung function index assessment, will be 800 meters 
(female) and 1000 m (male) as a compulsory part of 
physical examination, body strength training as aux-
iliary content. At the same time, for the performance 
of difficulty and beauty sports, such as Tai Chi, yoga, 
fitness evaluation weight suggestion will increase to 
around 35%.

3.3 The construction of the physical health network 
platform, to provide query and “exercise 
prescription”

To further increase the funding for sports scientific 
research support, constructing the healthy network 
platform will be the physical fitness test, physical test 
data on the Internet, students can query the download 
in a certain authority, timely understanding of the 
dynamic of their own physical health, and according 
to the network platform for the “exercise prescrip-
tion” for fitness guidance.[5] In addition, the test data 
shall be informed and in a certain range to inform, to 
avoid the current most universities just measured less 
publicity notice of the defects.

3.4 Strengthening the construction of sports 
facilities, improve student sports land

Sports facilities are the most fundamental guarantee 
of students physical fitness, according to the ministry 
of education “ordinary college sports facilities 
equipped with ‘Directory’ “ standard, strengthen the 
construction of sports facilities, increase the student 
sports land, according to the college student sports 
present situation, suggestions for outdoor is 5.6 
square meters, 0.4 square meters of indoor.
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ABSTRACT: College English learning is not the same as it was in junior or high school, learners are made 
to learn autonomously and interact with the students or the instructors in a collaborative way which is based 
on networks, but a lack of learning strategy use leads to some students’ English anxiety even boring. The 
present study presents a strategy of English-learning about different kinds of aspects, mainly at a view of the 
instructors, focusing on memory and affective strategies, aiming to help the instructors make a better teach-
ing-program and at the same time help the learners enjoy the process of learning.

KEYWORDS: English Learning; Memory and Affective Strategies.

1 INTRODUCTION

Since the 1990s, modern information technology 
centering on computer internet has developed swiftly. 
College English Teaching Curriculum Requirement 
issued by Higher Education Bureau of the Ministry 
of Education of China In January, 2004 made the 
personalized, autonomous internet teaching mode 
become goal and trend of college English teaching 
reform, which leads to a significant educational 
shift in English teaching from teacher-centered to 
student-centered, and it’s now no longer the pattern 
of learning English that you do what the teacher ask 
you to without thinking much which is the so-called 
exam-oriented education.

The development of internet technology enables 
learners to learn autonomously and interact with the 
students or the instructors in a collaborative way and 
then conduct distance learning, which testifies the 
superiority and feasibility of computer-based teach-
ing mode compared with traditional teaching mode 
(Alison & Stephan, 2000).

However, some problems which limit internet 
language teaching and learning are found out in 
reality. That is, lack of learning strategy use leads 
to the students’ language anxiety. It displays in the 
following aspects: firstly, learners are confused with 
considerable information. Secondly, sometimes they 
cannot obtain effective and timely feedback. Thirdly, 
they are so deeply indulged in online entertainment 
activities that they can’t control themselves (mainly 
to male). Finally, they are unfamiliar with computer 

and internet operation (mainly to female) and they 
are not used to screen reading comparable to paper 
reading. All these impede the learning efficiency. 
Therefore, it is a key issue for the instructors to pro-
mote the teaching reform how to help learners to 
employ reasonable and effective learning strategies 
and reduce language anxiety in the network-based 
environment. 

2 THE DEFINITION AND CLASSFICATION

2.1 The definition of learning strategies

Many scholars abroad have given the definition on 
language learning strategies, and most of them have 
something in common in a way. Rubin (1975) defined 
it as “the techniques or devices which a learner may 
use to acquire knowledge”. Stern (1983) defined it 
as “particular forms of observable learning behavior, 
more or less consciously employed by the learner”, 
but the mostly used is the one defined by Oxford in 
1989, “specific actions taken by the learner to make 
learning easier, faster, more enjoyable, more self- 
directed, more effective, and more transferable to new 
situations”.

According to the definitions, we confirm that lan-
guage learning strategies are the conscious thoughts 
and actions that learners take in order to achieve a 
learning goal, mainly focused on two points: 1) The 
purpose is to improve learning efficiency.  2) It is 
an action more than a way to the learners in English 
learning.
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2.2 The classification of English learning 
strategies

The same as to the definition of strategies, there 
are various kinds of classification of strategies 
from different aspects and angles. O’Malley and 
Chamot  classify the strategies into metacognitive, 
cognitive, and affective/social strategies. According 
to the relationship between strategies and language 
materials, Oxford classified English learning strat-
egies into two categories including six sorts, shown 
as Fig.1. 

Direct strategies are to deal with new language 
material, and make a direct relationship with the 
language itself in the case of a certain specific task. 
Indirect strategies are to deal with the management of 
learning things in macro point of view.

3 CERTAIN STRATEGIES

A considerable amount of students in college gets 
some troubles in English learning based on net-
works because of lack of learning strategy, Therefore, 
the instructors are  required to try their best to help 
students to get rid of that problem. The objective in 
doing so is to create a more effective language learn-
ing model and to instill in students increased interest 
and motivation to learn another language. Here are 
some strategies to solve the problems at a point view 
as an instructor.

3.1 Being a popular instructor

There is an old saying, “Trust your master, follow his 
way”, When the students  love their instructors, they 
will be naturally willing to get close to them, believe 
in  them, and perform actively in the class. 

To be a popular English teacher, he/she should 
not only be an expert in linguistics, psychology, 
and language teaching methodology but also quali-
fied with sympathetic and noble qualities. Based on 
learner-centered model of education, teachers need 
to be sensitized to their new role. They should be a 
facilitator rather than a lecturer. They are not on supe-
rior and dominant position any longer, the current 
communicative language teaching approach allows 

the teacher to be seen as more of a facilitator  whose 
responsibility is to provide students with opportu-
nities to communicate in  English in situations as 
authentic as possible with authentic materials in a 
network-based environment.

3.2 Change learner’s beliefs 

It is noted that many students don’t volunteer to 
answer the teacher’s questions because they don’t 
believe opinions ought to be expressed in English 
until they can be said with a standard accent and 
without any mistake. The freshmen expect more 
help from teachers and other people, and still 
believe that the teacher should tell them how to learn 
as they did during their high school. Therefore, the 
instructors should help them change wrong beliefs 
by discussion or other efficient methods. They can 
consider making more use of these media to tutor 
their students.

However, some teachers themselves have to get rid 
of such beliefs that they spend a lot of time making 
PPT on teaching materials, and read them words by 
words during the classes, which often makes students 
frustrated. In fact, instructors should realize that only 
computer and network are integrated into the English 
teaching curriculum and regarded as incentive tools 
in cognitive and affective aspect, will the learners 
make their own efforts to be more self-directed and 
increase motivation and confidence, thus reducing 
language anxiety.

3.3 Integrate culture into English teaching

Cultural values together with the beliefs of the learn-
ers play an important role in English learning strategy 
and anxiety. H. Nostrand (1996) recommended the 
injection of careful ‘doses’ of culture shock in the for-
eign language classroom. The instructor should guide 
the students to pay attention to some clues in the pro-
cess of cultural learning. The western students, in our 
mind, are personalized, open-minded, aggressive and 
energetic, which involves in their beliefs, emphasiz-
ing logicality, rationality and individuality. Therefore, 
the students must respect cultural differences between 
the motherland and other countries and manage to 
cross the cultural gap.

Teachers can play a positive role in helping learn-
ers to move through stages of acculturation and 
increase the learners’ chances to succeed in both for-
eign language learning and language culture learning. 
Teachers can help learners to change that experience 
into one of the increased cultural awareness and 
self-awareness, although some cross-cultural expe-
riences have a negative impact on foreign language 
learning, they do have positive values to foreign lan-
guage and culture learning.

Figure 1. Oxford classification of English learning strategies.
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3.4 Do strategy training

Since the strategy in learning is of great significance, 
researchers have put forward different training mod-
els. Generally, the models are stepped by the follow-
ing steps:1) to raise students’ awareness; 2) to help 
them brainstorm the strategies used; 3) to model the 
strategies; 4) to have them practice the strategies; 5) to 
guide them in selecting the strategies that address 
their particular needs; 6) to evaluate their progress 
and strategy use.

According to the investigation, the students use 
memory strategies the least frequently and effective 
strategies are adopted the second least frequently in 
English learning. Although a lot of students spend a 
lot of time in memorizing words, they have no good 
efficiency. So it’s better for the teachers to focus 
attention on the memory and affective strategies. 

As a matter of fact, in the computer-based environ-
ment some good memory strategies can be provided 
to the students. Above all, the new vocabularies will 
stand out by underlining, emboldening or changing 
character and colors in specially-made file of vocabu-
laries, as is helpful to improve memory. Furthermore, 
vivid relationship is established through pictures, 
voices and cartoon between new words and them. 
Besides these, new words are connected with old ones 
and try to create a situation to have a deep impression 
on the new vocabularies. Anyway, only through dif-
ferent ways of repetition can the brains be stimulated 
again and again and form a long memory.

As for the effective strategies, here are some sug-
gestions that the instructors can do to help the learners 
to enhance their emotion. Firstly, to reduce learners’ 
anxiety, the instructors can add some light music or 
funny talk shows when they feel tired in the learning 
process. Secondly, ask them just to speak out or write 
down some positive statements to feel more confi-
dent. In addition, help them to keep an English learn-
ing diary and discuss their feelings about English 
learning with persons.

3.5 Stimulating students’ motivation

The results of this study indicate that there is a posi-
tive correlation between motivation, especially intrin-
sic motivation, and autonomy in English learning. 
Therefore, teachers should attach more importance 
to triggering students’ intrinsic motivation. Deci and 
Ryan (1985) claim that intrinsic motivation leads to 
more effective learning. English teachers are entitled 
with new roles as facilitators and helpers for students’ 
English learning nowadays, hence they should  take  
some  measures to stimulate the students’ motiva-
tion of  intrinsic interest, for example, providing the 
knowledge concerning the target culture when having 
classes as much as  possible, which can  absorb the 

students’ attention to learning English  because they 
can learn much more about the western world.

3.6 Encouraging students to take responsibility 
for English learning

Learner autonomy comes into play as learners begin 
to take responsibility for their own learning. The 
teacher should make it clear to the students that they 
have to take responsibility for their own learning and 
should always bear in mind that the focus of teaching 
English in the classroom is on developing the stu-
dents’ ability to take on more responsibility for their 
own learning so as to become effective learners in the 
classroom, and more importantly, out of the classroom 
without the help of their teacher.  English teachers are 
supposed to make students aware of their duties in 
English learning and understand their learning pro-
cess by providing students with enough knowledge of 
learner autonomy, including the necessity of auton-
omous learning and the essence of it. They should 
also give the students more freedom in the teaching 
process by encouraging them to set learning goals for 
themselves, to design classroom activities and evalu-
ate the textbook that they are using and other materi-
als, to monitor their own learning behavior, to assess 
their own learning and performance or their peers’. 
After that, they can help students to reflect on their 
learning and solve some problems cooperatively.   

3.7 Preparing teachers for autonomy

Preparing teachers for autonomy is as important as 
preparing learners for autonomous learning. Only 
when teachers identify autonomy as a goal, and iden-
tify the teacher behaviors that promote autonomous 
learning, can they be aware of their changes in their 
roles when working with their learners in the autono-
mous learning preparation.  In order to foster auton-
omy among learners, teachers should be aware of the 
importance of their own role in the process of help-
ing learners take greater control over their learning. 
It might be assumed that teachers themselves need 
to receive the training or the learning experiences of 
autonomous learning.

4 SUMMARY

As the old saying goes,‘Give a man a fish and you 
feed him for a day. Teach a man to fish and you feed 
him for a lifetime.’Learner  autonomy  has  been  a 
very important topic in the field of foreign  language 
learning. It’s of great honor for a teacher to teach 
his students how to learn, but not what to and it’s of 
great significance for the students to get the skill of 
how to learn. In the present study, a simple strategy 
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of English-learning was presented to both instructors 
and learners, we truly hope that the instructors can 
make a better teaching-program and at the same time 
the learners can enjoy the process of learning.
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culture teaching
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ABSTRACT: Mathematics is a kind of advanced culture and an important part of human civilization. Starting 
from the actual situation of mathematics teaching, expound the necessity to cultivate the mathematical culture 
quality, give the detailed measures, point out some problems needing attention. Practice shows that strength-
ening the students’ mathematical culture quality can fully mobilize the enthusiasm of students, promote the 
forming of mathematical good habits, improve the quality of training applied talents.
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1 INTRODUCTION

Einstein said that the creative principle resided in 
mathematics. Not only as the basis for other related 
learning courses, mathematics is also the foundation 
of the whole high level applied talents, even is the 
foundation of lifelong education. However, at present, 
quite a number of university mathematics curriculum 
teaching only pays attention to the mathematical 
knowledge and skills, theorem proving, derivation 
and examples exercises, but ignores the cultivation of 
students’ understanding about the mathematical cul-
tural connotation. [1] Mathematics is just number and 
formula in many college students mind, it is abstract, 
abstruse, mysterious, and even boring, then students 
lost interest and enthusiasm of learning mathemat-
ics. These cause the mathematics quality education 
can not fully, correctly implement, teaching quality 
education cannot be promoted. In addition, quite a 
few students on the mathematics understanding is 
very superficial, macroscopic understanding and the 
overall grasp of mathematics is poor; and this is the 
precisely essence benefit of a person. Therefore, it 
should pay attention to the cultivation of students’ 
mathematics culture quality in mathematics teaching, 
improve teaching quality, and enhance the quality of 
applied talents.

2 NECESSITY

Mathematics is an important part of human culture, 
it belongs to the culture of science and is a kind of 
rational culture. Mathematical culture as a hot spot 
of mathematics education research, more and more 
causes attention of educators.

In foreign countries, America, Germany, 
Australia and some other developed countries have 
been focused some mathematical curriculum goals 
on “understanding and appreciation”, cleared about 
the humanities education function, highlighted the 
education of mathematical culture. Its main fea-
tures are: pay attention to the interest in content, 
emphasize on the history and the actual contact. 
Use heuristic teaching methods and emphasize the 
role of students’ subjects. Highlight the cultivation 
of students’ innovation ability in the whole  process. 
In China, scholars have discussed that mathemat-
ics is culture. For example, the Ma Zunting thought 
that mathematics was a kind of culture, put  forward 
views of “culture and mathematics were the mutual 
function “ in 1933. [2] Li Daqian academician puts 
forward: “mathematics was a kind of advanced 
 culture, was the important foundation of human 
civilization. Its emergence and development in the 
process of human civilization played an important 
role in promoting” in 2005. [3] Mr. Gu Pei has given 
a precise definition: “the connotation of mathemat-
ical culture was defined as mathematics thought, 
spirit, method, and their formation and develop-
ment. Broadly said, also contained a number of 
mathematicians, history, mathematics beauty, math-
ematics education, mathematics development and 
cultural relations, etc.” [4] Researches of Nankai 
University and some key domestic  university have 
also clearly pointed out that mathematics should 
be humane educational goal, from philosophy, aes-
thetics, culture and so on various levels of under-
standing and appreciation of  mathematics, aimed 
at through implementation of mathematics curric-
ulum, improved the rational spirit and humanistic 
spirit of students.
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College students are important absorbers of cul-
tural inheritance and the major transmitter of culture. 
Improving the college students’ mathematics culture 
quality, not only is the time need, but also the students’ 
needs. Therefore, the training of mathematical culture 
quality has important significance of education.

3 MEASURES

3.1 Update traditional concept

In Chinese mathematics education history, it is not 
difficult to find that traditional mathematics education 
has always attached importance to its value as a tool, 
especially focused on the cultivation of mathematical 
knowledge and skills. Although after many years of 
study, Students’ experience and the feeling are still 
very superficial about mathematical thought, spirit, 
but these mathematical literacy are accompanied by 
the growth of life resources. With the social progress, 
more and more people discover that learning mathe-
matics not only may master the key opened the door 
to science and technology, but also realize the cultural 
value of mathematics from the deep understanding. 
As a culture, mathematics should become everyone’s 
lifelong learning and good knowledge and enhance 
the cultural quality. As educators, we should look at 
the mathematics culture into the broader field, not let 
mathematics free from culture and improve the tra-
ditional mathematics education into the education of 
mathematics culture level. The final purpose of math-
ematical culture education is to improve students’ 
mathematics accomplishment, lay a good mathemat-
ical foundation for their lifelong sustainable devel-
opment. Ignoring the value of mathematical culture, 
education will inevitably lead to that the students’ 
innovative spirit and practical ability cannot be effec-
tive and the mathematics quality education will also 
not comprehensively and correctly implement. Not 
only that, mathematics accomplishment enhancement 
also improves the cultural quality, thinking quality. 
With the increasing of the scale of higher education 
expands, social needs, and strive to create a consistent 
with the requirements of the development of the times 
educational mode should university mathematics edu-
cation, follow the laws of education, innovation train-
ing mechanism, to explore the educational scheme is 
effective in practice, so as to achieve the purpose of 
training talents with all-round development. North 
China Institute of Science and Technology has carried 
out the idea of education activities in the great debate 
three times, advocated the school staff to actively 
carry out educational research and reflection and 
guided them to further emancipate the mind, renew 
the concept, in the implementation of the fundamen-
tal task of strengthening and improving, training 

application-oriented talents, and strive to improve 
the quality of education and teaching. I think that 
strengthening mathematical culture teaching must 
enhance the quality of math education for college stu-
dents. That is the best idea practice of an educated 
mind and big discussion activity.

3.2 Use efficient teaching methods

Because mathematics courses are abstract, esoteric, 
boring, so we should fully consider the major features 
of the students and use the combination of different 
teaching methods in the classroom. Teaching meth-
ods should be flexible. You can use “discussion” or 
”two-way” teaching form, You also can carry out from 
applying by the professional fields. It is worth men-
tioning that paying attention to “sample” teaching 
process. From the comparison of Chinese and foreign 
education history can be seen in the traditional mathe-
matics teaching China, mainly to teach “examples and 
pithy formula”, while western teaching lays particular 
stress on “theorem and its proof ”. At present in our 
country, a considerable part of mathematics teaching 
in Colleges and universities tend to ignore the for-
mer, tend to have too much emphasis on the ”formal” 
effect. Practice shows that: with a good example (pref-
erably with students’ professional related or similar) 
to explain instead of boring, tedious example proof 
of the theorem of calculus, which helps the students 
to learn the content understanding and grasp, and can 
make the students feel mathematics activity, fully 
mobilize the enthusiasm of them, its main role play 
teaching. If can seize the opportune moment in the 
teaching process of mathematics culture introduction 
increases, more can get twice the result with half the 
effort, training is more helpful to application talents.

3.3 Use advanced teaching means

With the rapid development of modern informa-
tion technology, exchange of mankind has become 
more efficient, the multimedia teaching is popular 
in universities; and due to the popularity of a group 
of powerful mathematical software system, to make 
the teaching and learning of mathematics has under-
gone profound changes. Therefore, in the course of 
university mathematics teaching, the use of advanced 
teaching methods, the introduction of mathematical 
software system represents the general trend. Using 
modern teaching methods in mathematics teaching, 
can not only image, vividly some abstract concept 
concrete, enables the students to have a perceptual 
awareness, to deepen the understanding of knowl-
edge, improve students’ learning efficiency; and can 
increase the classroom information, greatly improv-
ing the teaching efficiency, improve the quality of 
education and teaching.
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3.4 Enrich activity

Strengthen mathematical culture teaching must have 
the carrier, in addition to outside the classroom teach-
ing, also should be based on expert lectures, math-
ematical modeling, mathematical experiment and 
other forms, to carry out various types of mathemat-
ics cultural education. The second classroom activ-
ities, as a complement to the student’s mathematics, 
cultural knowledge, stimulate students’ interest in 
learning mathematics, improve the students’ mathe-
matical culture quality, promote the quality of applied 
talents culture.

4 ATTENTIONS

4.1 Clear the importance

When emphasis on the main mathematical courses, 
we should not adopt the mode of thinking of meta-
physics, but should be clear: mathematical culture 
is not decorated in mathematics, but overall; not 
attached, but organic; not overwhelming, but apt; 
not draw a forced analogy, but natural; not a long 
and minute statement, but the finishing touch [5]. 
Therefore, in the outstanding mathematical culture 
teaching, we must fully consider the overall coordi-
nation, not overwhelming, destruction of the original 
teaching system.

4.2 Take mathematical knowledge as the carrier

As Engels said that like all other disciplines, mathe-
matics was generated from the actual needs of people’s 
lives, mathematics was scientific research about the 
space form and the relationship. Therefore, the teach-
ing of mathematics culture must take the mathematics 
knowledge as the carrier, otherwise it is meaningless. 
That is, only teach students mathematical knowledge 
at the same time, make their thinking method to learn 
mathematics, grasp the spiritual essence of mathe-
matics, know the mathematics sequence of events, 
master the theoretical knowledge in mathematics 
culture. In this way, they would no longer feel mathe-
matics concept is boring, mathematical theorems and 
formulas are the wood, passive water, and then con-
tribute to the understanding to abstract knowledge, 
improve the ability of using mathematical knowledge 
to solve practical problems.

4.3 Step by step

Mathematics culture is a kind of advanced culture, 
broad and profound, rich, is the important foundation 
of human civilization. Therefore, when teaching of 
mathematical culture, we should not be too much, be 
just perfect, draw a forced analogy, meaningless. As 

the application background of mathematics should be 
concise and to the point introduction, don’t do things 
sloppily, must carry on the organic connection with 
the existing content. The penetration of mathematical 
culture is a gradual and long process, to follow its 
rules.

5 CONCLUSION

Mathematical literacy is not innate, is training in 
learning and practice. Mathematical knowledge is the 
most basic carrier of mathematical diathesis train-
ing, teachers in the mathematics teaching process, 
not only to impart basic knowledge to students, but 
also to mathematics knowledge as the carrier, to let 
students understand the broad and profound mathe-
matical thinking, ingenious mathematical method. 
Teachers should cultivate students’ mathematical 
way of rational thinking, grasp the spirit of Science 
in mathematical research, to let the students felt the 
value of learning mathematics, and thereby achieve 
enlightenment thinking, edify sentiment, enhance 
innovation capability, enhance the ultimate objec-
tive of mathematical literacy. These initiatives will 
stimulate students’ interest in learning mathematics, 
improve math, promote the school quality educa-
tion practice of North China Institute of Science and 
Technology, the philosophy of education and talent 
cultivation target view.
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ABSTRACT: This paper explicates the importance of spoken English and its connotation. Based on the im-
plication of grammatical competence and investigation of the status quo of college English majors’ spoken 
English, this paper proposes a set of strategies for use in oral English teaching practice, including input strategy 
and output strategy, interactive strategy, competition strategy, affective strategies, and evaluation strategies. 
Teachers play a leading role in the teaching process, by making flexible use of various strategies, with a view 
to carrying out oral activities, and guiding students’ development of oral language. Finally, a viable model for 
teaching strategies is proposed.

KEYWORDS: Spoken language; Grammatical competence; Teaching strategies; Teaching model.

1 INTRODUCTION

Among four language skills, namely listening, 
speaking, reading and writing skills, speaking is a 
skill involving both listening and speaking, which 
means, in the speaking process, a speaker and a 
listener often need to interact with each other, so 
the listening accuracy will directly affect the relat-
edness and appropriateness of the response. Oral 
communication reflects multiple skills, such as 
pronunciation, grammar, vocabulary, intonation, 
fluency, accuracy, appropriateness and flexibility. 
It is its multidimensional nature that makes spoken 
language a quick means to examine a person’s lin-
guistic competence.

2 THE CONNOTATION OF SPOKEN 
LANGUAGE

Declarative knowledge and procedural knowledge 
are two basic types of knowledge. Declarative 
knowledge is the type of knowledge  that is, by its 
very nature, expressed in declarative sentences or 
indicative propositions, while procedural knowl-
edge is the knowledge exercised in the perfor-
mance of some task (Wikipedia). For example, 
knowing the location of the keys on the piano is 
declarative knowledge; knowing how to move one’s 
fingers across the key board is procedural knowl-
edge. Therefore, speaking is a skill, which can be 
improved and consolidated through training and 
constant training.

3 GRAMMATICAL COMPETENCE

Grammatical competence refers to knowing how to 
use the language correctly by forming well-formed 
utterances. It is an integral part of the overall linguis-
tic competence. However, for most oral activities, the 
focus is on the delivery of fluent speech to achieve 
the purpose of communication. This does not mean 
grammatical competence is not important. Rather, it 
contributes to the clarity of the message conveyed. 
Therefore, teachers should balance both fluency and 
accuracy when it comes to both designing oral activi-
ties and evaluating students’ oral performance.

4 STATUS QUO OF ENGLISH MAJORS’ ORAL 
ENGLISH IN CHINA

In college, English majors face a strenuous task of 
developing their oral competence to achieve fluent, 
natural, accurate and decent use of the spoken lan-
guage. With further study, students’ awareness of the 
importance of spoken language is greatly enhanced, 
and they show more enthusiasm in practicing speak-
ing English. Yet sometimes, they may also experience 
no significant progress in oral competence, and lose 
confidence. Some students even experience frus-
trations and give up the practice of oral language. 
Therefore, it is an urgent task for teachers, espe-
cially those teaching integrated courses, to adopt 
various teaching strategies in their teaching practice 
to facilitate the development of students’ spoken 
language. Students’ enhanced awareness and their 
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enthusiasm are favorable factors to be utilized ration-
ally. Therefore, it is find proper means to motivate 
students’ initiative to participate in the oral activities.

5 ORAL ENGLISH TEACHING STRATEGIES

To train students’ oral skills, teachers should estab-
lish scientific goals, develop effective plans, and 
then use reasonable teaching strategies to effectively 
promote the development of students’ speaking 
ability. Then what are learning strategies? Learning 
strategies to promote learning and recall informa-
tion on language and content areas, skills students 
have taken, methods and intentional action (Ernesto 
Macaro, 2008). Oral teaching strategy refers to 
teachers in the classroom teaching process, aimed at 
improving the efficiency of spoken language training, 
to improve students’ oral proficiency and the use of 
teaching methods, measures collectively. Oral teach-
ing strategies include the following sub-strategies: 
input strategy, output strategy, interactive strategy, 
competitive strategy, affective strategies, evaluation 
strategies, teachers in the teaching process should 
be based on the psychological characteristics of stu-
dents, teaching content, class size, actual topic tasks , 
conscious and flexible use of various strategies, tar-
geted to carry out oral activities, and guide students’ 
oral development.

5.1 Input strategy

Input is used to refer to the language that is addressed 
to the L2 learner either by a native speaker or 
by another L2 learner.(Rod Ellis) According to 
Krashen’s input hypothesis, for foreign language 
learners, the most important thing is to provide them 
with comprehensible input. Krashen holds that by 
understanding the input which is slightly higher than 
the learner’s current level of linguistic competence 
and comprehensible to him, the learner acquires the 
language. Comprehensible input can be formulated 
as i + 1, and i indicates the current level of learner 
language skills, and i + 1 is the next stage of lan-
guage acquisition. The input hypothesis advocates 
that learners understand the language input that 
contains i + 1 and make progress. It is clear that in 
the learning process, teachers also play a role of pro-
viding language input; therefore teachers’ language 
should be smooth, accurate, tailored to the current 
levels of students. Input can take the form of the 
aural and visual input. Language Acquisition Device 
is a prerequisite for language acquisition. Limited 
 verbal input can trigger off an infinite output. But 
the amount of minimum input has been a mystery 
(Shan Xingyuan, 2004). Since we can not deter-
mine the amount of the minimum input suitable for 

students, to be on the safe side, when providing lan-
guage  materials as input to students, teachers should 
expose students to the way native speakers use the 
English language in different situations, encouraging 
them to use VOA, BBC, CNN, and the White House 
and CCTV-9, etc as supplementary input channels, 
and participate in the English corner, and Christmas 
parties organized by foreign teachers and other activ-
ities in order to broaden the language input channels; 
watch English movies and learn English songs. In 
a word, the importance of written language input 
should not be overlooked.

5.2 Output strategy

Swain(1985) proposed the output hypothesis, whose 
theoretical basis is that language output, different 
from language input, can compel learners to develop 
their output language through the form of speaking 
and writing. Allwright(1984) claims that it is through 
interaction that acquisition takes place. Due to the 
inadequacy of the learner’s linguistic knowledge, he 
may make mistakes in interaction with others, which 
leads to misunderstanding. When misunderstandings 
arise in the course of interaction, both parties need 
to make compensations through meaning negotiation. 
Applied linguists think that the process of meaning 
negotiation is conducive to language acquisition. 
Output can take different forms such as prepared 
speech, spontaneous speech, etc.

5.3 Interaction strategy

Students can adjust their language learning according 
to the teacher’s and peer students’ feedback. By inter-
acting with the teacher and peer students, students 
become a part of the teaching activities. They can use 
interaction to clarify their misunderstanding, voice 
their opinions and so on. Interaction between teacher 
and student can take the form of question, error cor-
rection, feedback, brainstorming and free discus-
sion, etc. To better interact with students, the teacher 
should have a repertoire of interaction strategies.

5.4 Competition strategy

In competition, students can fully demonstrate 
their language ability and critical thinking ability. 
In   competition, students can also demonstrate their 
good psychological quality  of being able to carry 
out purposeful interaction and communication, using 
language skill and strategies, under a certain external 
pressure. Students should be encouraged to constantly 
take part in competition at ordinary times in order to 
fit in with the challenge of competitions in the future. 
Similarly, competition can take a variety of forms like 
free talk, simulated debate, and speech contest.
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5.5 Affective strategy

Affective factors have important influence over the 
students’ foreign language learning. Affect is a filter 
through which the input goes before it is acquired. 
Under positive affect, it is easy for the input to pass 
through the filter; while it is difficult for the input to 
pass through the filter if learners hold negative feel-
ings concerning the input.

5.6 Evaluation strategy

The criteria of assessment can be approached from 
several aspects, such as quantity, quality and free-
dom of oral speech. For evaluation mode, there are 
summative assessment and formative assessment. For 
way of rating, there can be students’ self-assessment, 
assessment by peer students, assessments by teacher. 
Different means of evaluation are used to enhance the 
objectivity of the result.

6 CONCLUSIONS

To sum up, teachers are designers of the oral activi-
ties in the process of oral English teaching, playing 
a vital role, while students are the main participants 
of teaching activities. Students’ oral development is a 
result of factors interacting with each other, such as 
subject and object, subjectivity and objectivity, inter-
nal and external factors. In order to develop students’ 
oral language, teachers need to plan globally, provid-
ing students with extensive opportunities to practice 

their oral language. Teachers can flexibly adopt teach-
ing strategies according to the real characteristics of 
teaching contents, cognitive level of students, and 
their thinking patterns. Oral English teaching strat-
egies are a dynamic system. This paper proposes an 
advisable model for oral English teaching strategies. 
However, there is no such thing as good strategies or 
bad ones. One strategy might be workable in one sit-
uation, yet is problematic in another. Therefore teach-
ers should have a balanced understanding of these 
strategies so that they can have them at disposal.
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ABSTRACT: With the advent of the 21st century, within today’s globalization era, a nation or virtually the 
whole world is striding for a higher human civilization level. During the cross-linguistic and intercultural com-
munication between various nations, preeminent translation work from an intercultural perspective serves as 
vital links to bridge those gaps and discrepancies due to the impact of culture context. Like an art, translation 
teaching, as well as training, demands ceaseless in-depth exploration into the more interdisciplinary domains, 
its tactics and techniques go far beyond the linguistic category. While proceeding with this work, teachers focus 
on the cultural connotations of both original language and target language in the given culture context. In the 
undergraduate syllabus of the English major, Translation Studies, a compulsory course, is conducted to enhance 
student’s translating competence and cultural appreciation capability, assist them to solve some corresponding 
issues induced by cultural discrepancies during transformation between original language and target language, 
and advance cross-cultural communicative awareness and quality, by introducing general theories and princi-
ples of translation, with languages as the cultural carrier, which involves studies such as the English language, 
British and American cultures as well as different customs, cultural elements of inter-lingual activity and its 
strategic option, etc.

KEYWORDS: Translation teaching; Culture context; Function; Application; Intercultural communication.

1 INTRODUCTION

Culture context, also termed as cultural background, 
is the totality of material and spiritual civilization of 
a nation or country, which does not only affect the 
meaning of vocabulary and discourse, but also endow 
them more newly-developed derivative connotations. 
Culture context comprises lots of elements:

In a narrow sense, there is an inter-relatedness 
between cultural context and personal language vari-
ation, involving age, psychology, gender, profession, 
education background. To take gender variation for 
instance, the female social status, owing to their own 
gender feature relating to social, historical, physi-
ological factors, is subject to the male in the social 
hierarchies, thus their linguistic features uncon-
sciously tend to employ a more indirect, concessional 
and euphemistic pattern reflecting their inferior, sub-
ordinate status, while their counterpart, in a way, take 
advantage of the direct, aggressive or even arbitrary 
sexist language to defend the male-dominated posi-
tion intentionally or unintentionally. Providing a qual-
ified “go-between” facilitates a good marriage, it is 
the precondition to be acquainted with both his and 
her multi-dimensional background. During transla-
tion teaching, teachers do implement such approach 
by introducing their profound culture connotation 

behind the surface level of language. Based on 
well-constructed universal grammatical teaching, 
all successful teaching of translation depends on the 
pragmatic repertoire of what they can do via the inter-
cultural permeation ranging from age to gender to 
psychology to profession to educational background.

In a broad sense, culture context includes geo-
graphical features, religious beliefs, historical tradi-
tion, national customs, socioeconomic stratification 
and sociopolitical status, etc. It can also be para-
phrased with over-all cultural circumstances where 
certain a group of language users do mostly inhabit, 
that come under influence of material condition and 
spiritual accumulation, and they combine with spe-
cific space-time continuum to form the linguistic 
performance settings, just like their geographical ter-
ritory, historical era, social environment, cultural tra-
dition and heritage, and the like. Both generality and 
individuality bears every piece of land across bound-
aries. The comprehension to generality benefits the 
exotic cultural ingredients immigration which will 
pave the way for grasping the individuality. However, 
the cognition to individuality does deepen the diges-
tion of its specific cultural information, and distill 
some essences from the generality. When instruct-
ing translation, if a translator fails to transcend the 
limitations of collective knowledge and detect the 
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individualistic features by means of contrastive study, 
it is no possible to reflect the cultural charm of the 
source language, which makes the translating works 
tasteless and pulseless. In other words, if translators 
sometimes violate the general features, to put the 
common expressions into target language may also 
bring about cross-linguistic communicative barrier 
and even failure.

In fact, as far as the connotation of cultural con-
text is concerned, only combining the narrow sense 
with broad sense, refraining from the isolation of two 
aspects, the translation can offer insight into abstract 
concept and its profound meaning embedded in alien 
cultural soil.

2 THE FUNCTION OF CULTURE CONTEXT IN 
TRANSLATION TEACHING

According to survey of translation activities, the mis-
take is mainly attributed to inaccurate understand-
ing of the source language within a cultural context. 
Actually speaking, in the process of translating, the 
culture context produces positive effect. The com-
municative function of the language is at the center 
of human life; the connotation is rooted in context; 
context defines its meaning. There is no way to con-
vey the original thoughts or implication in isolation 
from cultural context. Concretely speaking, the sig-
nificance of culture context in translation teaching is 
embodied in three aspects as follows: 

2.1 Elimination of ambiguity

It is prerequisite to introduce the precise and intellec-
tual translation techniques into translation teaching 
activities. And as for instructors and their teaching 
target, cultural differences lead to errors or defaults 
arising due to cultural dissimilarity. Lack of culture 
appreciation can trigger immediate preconception 
and misinterpretation. When a word with multiple 
meanings is applied to inadequate text, it creates 
ambiguity. Malinosky points out: “they regard con-
text as the sole determiner of meaning without 
which meaning doesn’t exist.” Culture context not 
only exerts a great influence on the determination 
of meanings of words, but also changes the essential 
meanings of words sometimes. “Youyi” in Chinese 
used here for exemplification refers to friendships in 
general. In the feudal days, a man should not touch 
the hand of a woman in giving or accepting thing, let 
along monk and nun, in the excerpt from a Chinese 
classic literature, Hartong Anecdote: “In a fit of bad 
temper, he was disillusioned with the mortal world, 
retreated into remote mountains, simply shaved his 
head and became a monk in a small Buddhist mon-
astery. Shortly after some people rumored that he 

had established ‘youyi’–friendship with nun, pro-
voking discussion and gossip, growing more violent 
and hotter.” Among this specific cultural background, 
the so-called “youyi” implies a sexual relationship or 
flirtatious behavior. The close relation between cul-
tural context and determination is revealed obviously. 
But how to make an accurate choice of equivalent in 
translation activity is the task that needs further dis-
cussion. The “landlord” and “trade union” provide 
outstanding examples with instructors to illustrate the 
cultural context function in translation teaching. In 
Chinese culture, “landlord, or dizhu in Chinese” usu-
ally refers to someone who owned a lot of farmland 
and got money by renting land without working. It 
used to be associated with exploration, naturally car-
rying a negative overtone. On the contrary, it is not 
equal to “landlord” with effectively neutral color in 
western countries. Moreover, in western  countries, in 
order to shorten working hours, win higher wages, 
better working conditions, deal with employers as an 
organization, “Trade Union” is formed by employ-
ees, to employees, for employees, which aims at 
the maintenance of benign employment relationship 
and reduces the constant struggle especially in a 
particular trade and profession, formed to represent 
their interests and deal as a group with the employer. 
Against this special cultural background, the term has 
strong political overtones. The organization, which is 
established purposefully and expected to stage con-
stant struggle. In China, the term bearing no political 
overtones only refers to a kind of mass organization 
in each working unit under the leadership of the party.

Therefore, what strategy instructors adopt in trans-
lation teaching is to place concrete expressions in the 
respective cultural background to eliminate ambigu-
ity and a present equivalent accordingly in intercul-
tural communication. Translation teaching tries to 
develop the student’s culture awareness and provide 
specific training for conscious attention to the simi-
larities and differences between learning intercultural 
translation and learning other subjects.

2.2 Indication of referents

Because the meanings of words are conditioned and 
influenced to a great extent by the cultural context, 
the meanings of Lexis enjoying flexibility and the 
reference may be of uncertainty. So in the differ-
ent contexts, a new or novel meaning is attached to 
them. All successful translation teaching depends on 
the teacher’s and student’s well-formed personality, 
well-organized mind and solid expertise in this field. 
Thus, a more precise referent can be achieved chiefly 
through expanding their scope of knowledge and 
enforcing the intensive translation practice. Kinship 
terminologies illustrate important distinctions in 
the different cultures. The feudal society lasting for 
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several thousand years in China, the patriarchal clan 
system is forged. The semantic field of the same 
concept does not contain the same components. 
In Chinese, the kinship terms “Bofu”, “Shushu”, 
“Jiufu”, “Gufu”, “Yifu”, “Biaoshu” absolutely dif-
fer in blood relationship. English words, however, 
are loaded with larger quantity of information than 
Chinese terms, the term “Uncle” is always used as the 
corresponding word in all the Chinese terms men-
tioned above. Lexical gaps are of common occurrence 
in English-Chinese translation, even for Brother and 
Sister, respectively, including elder brother or sister, 
and younger brother or sister, which generates the 
lexical gap that characterize the difference between 
two descriptions of an object by different linguistic 
representations and usually results in much-puzzled 
referent. In translation teaching, it is a vital procedure 
to explore and formulate contextual knowledge in a 
natural language. During cross-cultural translating 
activities, the patriarchal clan system should be taken 
into careful consideration and cultural clashes caused 
by lexical lacuna should be carefully fathomed before 
you can find a method to adapt the target language to 
the source language. There is an example, extracting 
from A Dream of Red Mansions: “Her whole air is 
so distinguished! She does not like ‘Waisunnv’, but 
look like a direct descendant of Jia.” In feudal China, 
a married lass like spilled water breaks away from 
the direct relation of the original male-dominated 
family, the lass and her offspring could be viewed as 
relatives of indirect blood relations. Lin Daiyu, the 
heroine of the historical novel, is Jiamin’s daughter, 
and Jiamin is the Old Ancestress’s. The discourse of 
Wang Xifeng emphasizes subconsciously the core 
of the male blood relationship instead of the female. 
But either “Waisunnv” or “Sunnv” in English is 
expressed with “granddaughter”, that doesn’t distin-
guish direct blood from indirect blood relationship. 
Comparatively speaking, Mr. Yang, Hsien-Yi fulfills 
an accurate translation related to faithfulness, expres-
siveness and elegance: “Her whole air is so distin-
guished! She doesn’t take after her father, son-in-law 
of our Old Ancestress, but looks more like a chia.” 
Under the teacher’s supervision, the process of imple-
menting successful, smooth translation teaching is 
to indicate the choice of referents on the basis of the 
deep-seated cultural elements rather than meeting the 
surface level of a powerful language. 

2.3 Provision of clue for inferring word meaning

Cultural context may prove extremely valuable in 
deduction of what the meaning refers. In many cases, 
consulting the dictionary is an effective way to secure 
accurate equivalent between source language and tar-
get language. Unfortunately, it fails to solve the prob-
lem sometimes. For instance, “And if, with the decay 

of vitality, weariness increases, the thought of rest 
will be not unwelcome.” In the above sentence, the 
word “rest” can’t be interpreted as inactivity as a way 
of regaining one’s strength, but it reveals death with 
its extended meaning. The contextual details in the 
sentence entertain sufficient hints and clues for the 
word “rest”. In Chinese culture, the indirect expres-
sion, “Changmian”, hedges against the verbal taboo 
and does indicate the euphemistic term for “death”, 
which embodies the historical tradition, cultural 
psychology and national values. So the cultural con-
text facilitates transfers epithet during further cross- 
linguistic exchange with the help of valuable clue 
between lines to confirm the connotation as well as 
denotation. Here is another thing cited from A Dream 
of Red Mansions. Lin Daiyu is late to visit Baoyu, 
but not single could she enter. “Never do such things 
again. . .” she sobbed at the last. Under the special 
cultural circumstance, the utterance is although short 
enough, it is of profound and complicated meaning, 
since it decodes not only the deep sorrow in her heart 
and sympathetic emotion for her beloved, but also 
the extremely frustrating distress after failure in the 
revolt against feudalism. The connotative meaning 
can be hardly translated until the interlaced factors, 
such as the exact situation in the Jia’s mansion as the 
context, the special relation between Lin Daiyu and 
Jia Baoyu, are taken into a full consideration.When 
conducting translation teaching, the stating point is to 
take some translating techniques which teachers have 
observed from authentic linguistic materials, and then 
employ the strategies to spur student’s highly integra-
tive motivation for any alien cultural components 
with particular topics and exercises. 

3 APPLICATION OF CULTURE CONTEXT IN 
TRANSLATION 

3.1 Application of color’s implication

Duo to the dissimilarities between the linguistic 
form and cultural context which consists of cognitive 
process, thinking pattern, ethnic tradition, national 
psychology, and so forth, all sorts of colors are dif-
ferent in associative meaning and implied meaning 
caused by the above-mentioned factors. In Chinese, 
“Hongyanbing” is originated from jealous psychol-
ogy. Supposing translators put literally into “being 
red-eyed”, the target reader in western countries will 
get confused abruptly. To westerners, they express 
the jealousy, envious feelings with the color, “Green” 
instead. Similarly, “Lvmaozi” denotes that a married 
woman cuckolds with other man, if students translate 
it into “to wear a green hat”, the western reader must 
neglect its implied meaning in Chinese seeing from 
the literal meaning. According to adaptation tactics, 
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translation teaching must fully detect the reader’s 
cultural context so as to achieve the pragmatic equiv-
alence. Therefore, “to be cuckolded” is the more 
acceptable version for target readers to some degree.

Table 1. Mark these color connotations between Chinese 
and English on a scale from 1–7.

Translation teaching must focus on the study of dissimilari
ties in concrete cultural context

Items RED in Chinese RED in English

warmth ● ●
wrath ○ ●
hostile ○ ●
vitality ● ○
felicity ● ○
evil ○ ●
anxiety ● ●

Items GREEN in Chinese GREEN in English 

cool ● ●
peace ● ●
safety ● ●
calm ● ●
control ○ ○
envy ○ ●
health ● ●

3.2 Application of pun and euphemism

Pun is endowed with a strong cultural color. Many 
renowned writers are inclined to use puns to add 
literature charm into their works, such as homo-
graph,  homophone, homonym and polysemant. But 
because of the disparities between languages, it is not 
very easy to render its two-fold meaning explicitly. 
The following conversation between customer and 
waitress takes place in a restaurant.

Waitress: “Sir, why do not you eat the fish? 
There is so much suffering in your stomach?”
Customer: “Oh! Long time no see (sea).”

In this quote above, “see” and “sea” belong to hom-
ophone in which the humor sense is conveyed. If the 
core word cannot be handled well from the pragmatic 
perspective, the translation is doomed to failure. In 
the light of homophone characteristics, homonymic 
appliance on interchange between “sea” and “see” 
demonstrates a radiant look in the original context and 
provokes a pragmatic effect vividly and humorously.

Euphemism stems form the Greek word, “euphe-
mismos”, and indicates “to speak with good words.” 
A euphemism is a mild, indirect or less offensive 
expression. When the speaker or writer fears that the 
more direct language might be harsh, unpleasant or 

aggressive, the euphemism is employed. In general, the 
existence of taboo words as well as taboo ideas stimu-
lates the emergence of euphemisms. In many counties, 
people avoid employing the direct words that relate to 
death. This, therefore, arouses a large numbers of euphe-
misms to death subject. In English-speaking world, 
people don’t use “die”, but “pass away” or use an idi-
omatic expression “kick the bucket”. In Chinese, there 
exist lots of words to convey “death” concept, including 
“Shengtian”, “Zhoule”, “Shuizhaole”. . . . With regard 
to pragmatic factor during translating, translators must 
abide by one certain cultural text and contribute a more 
exact equivalent in view of different styles.

3.3 Application of national values

Under the influence of historical culture, the gradually- 
developed national values and cultural psychology 
determine the linguistic behavior modes. Polite lan-
guage is of pervasiveness, but in English and Chinese, 
there are various approaches to actualize and standards 
to appraise. Traditional semi-colony and semi-feudal 
society of China forged an introspection-oriented cul-
tural mentality in consequence of isolation mechanism 
and self-sufficient agricultural economy model in the 
feudal society. Personal value is based on the collective 
consciousness, which reflects it too. When Chinese are 
exposed to praise and compliment from others on social 
occasion, they used to adopt self-deprecation ways 
to show his or her courtesy involving “Bu”, “Nali”, 
“Guojiang”, “Yiban”, etc. Nevertheless, to embody per-
sonal value, to pursue freedom and to exploit territory 
are the general tendency to follow in western  culture. 
The response to the compliment, “You are so beauti-
ful today!” is “Thank you!” So in the cross-linguistic 
and intercultural translation teaching, in order to attain 
translation equivalence, conform to the translation 
principles: faithfulness, expressiveness and elegance. 
The objective of translating practice should be concen-
trated on comparison of the cultural components from 
 multi-perspectives and multi-levels in the long run.

4 CONCLUSIONS

As Huston Smith (1991) said: “when historians look 
back on our century, they may remember it most, not 
for space travel or the release of nuclear energy, but 
as the time when the people of the world first came 
to take one another seriously.” In short, it is a real 
mistake not to attach great importance to culture con-
text in translation teaching. By means of contrastive 
and comparative studies of the cultural background 
of source language and target language, to spotlight 
the prominent and dominant cultural individuality 
based on cultural overlap and to strengthen immigra-
tion of the target language culture are the important 
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approaches to enhance the competence in translation 
teaching and practice. Nowadays, society is thirsty for 
cross-linguistic, intercultural professionals with great 
creativity and responsibility to make connections 
between Chinese and western culture. 
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1 InTRODuCTIOn

As economic globalization deepens and domes-
tic capital market grows, demand for accounting 
talents with international vision has increased. 
Accordingly, accounting profession requires inter-
disciplinary talents equipped with management 
skills and strategic thinking, specialized in business 
and familiar with market rules and international 
practices. To respond to this trend, in recent years, 
the Association of Chartered Certified Accountants 
(ACCA), one of the largest and fastest-growing 
global accountancy bodies, expands cooperation 
with universities in cultivating still more innovative 
accounting talents with international vision. under 
this joint running mode, university students, hav-
ing completed general undergraduate courses and 
acquired advanced financial knowledge in ACCA 
courses, will be afforded double certificates (qualifi-
cation certificate and graduation certification) upon 
graduation. Till now, there are 70 odd universities 
and colleges having signed cooperation agreement 
with ACCA, joining the cultivation of talents with 
international vision. However, considering the dif-
ferent social context, accounting standards and 
teaching methods between China and Britain or 

other western countries, it is crucial for Chinese 
universities to achieve the optimization of curric-
ulum setting and teacher allocation; find out the 
effective ACCA teaching mode.

2 ACCA CuRRICuLum SETTIng

The ACCA curriculum system is divided into two 
phases or four modules. Phase I: Foundation Level 
consists of two main modules: Knowledge and 
Skills—with 3 and 6 lower divisions respectively—
involving core knowledge, such as accounting, tax 
law, auditing and financial management. Phase 
II: Profession Level is subdivided into two main 
 modules: 3 core courses and 4 optional courses, 
among which each student selects two. Professional 
Level, the higher level of Foundation Level, focuses 
on occupational skills and knowledge needed for 
senior accountants. Those 14 courses in the cur-
ricula are carried out from the easy to the diffi-
culty in order to enable students to gain the basic 
principles and concrete operation of accounting, 
develop comprehensive ability, and foster critical 
thinking. Details of ACCA course programs are as  
follows.
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Table 1. ACCA Course Structure.

Phase I: Foundation Level
Phase II: Profession 
Level

Knowledge Skills Core courses

F1 Accountants 
in Business

F4 Corporate and 
Business Law

P1 Professional 
Accountant

F2 management 
Accounting

F5 Performance 
management

P2 Corporate 
Reporting

F3 Financial 
Accounting

F6 Taxation P3 Business Analysis

  F7 Financial 
Reporting

Optional courses 
(select 2 out of 4)

  F8 Audit and 
Assurance

P4 Advanced 
Financial 
management

  F9 Financial 
management

P5 Advanced 
Performance 
management

    P6 Advanced Taxation
    P7 Advanced Audit 

and Assurance

To increase the pass rate of ACCA, universities need 
to carry out all the courses required in ACCA exams 
step after step and set curriculums and teaching mode 
in light with ACCA examination syllabus. As teach-
ing ACCA is time consuming owing to its large and 
complex content, many universities and colleges have 
replaced the accounting course which is supposed to 
open with some ACCA courses so as to make use of 
the limited credits. However, given the ACCA cur-
riculum has its particularity in content and required 
capability, the replacement of accounting courses with 
ACCA courses fails to present students with a complete 
framework of accounting, especially the principles and 
practices of China’s accounting. As a result, graduates 
applying for accounting positions in China are put in a 
disadvantaged position. It also means students need to 
pay extra time and effort in specialized courses since 
some basic knowledge are missed out in teaching pro-
cedure, breaking down the linkage between knowledge 
units, which goes against the primary purpose. 

Besides, comparing with other accounting courses, 
ACCA class provided in higher education is exam-ori-
ented. given the limited total teaching time, it is 
almost impossible for teachers to touch all the content 
and fully analyze them. Also, students only care about 
content relative to the exam. All these make it more 
difficult to equip students with comprehensive and 
systematic knowledge and skills. more specifically, 
the study material of ACCA is a lack of fundamental 
knowledge, such as background information, principle 
and accounting theories. Instead, it stresses questions 
and keys targeting on the exam, which is more suitable 
for employees with theoretical basis. But for students, 

who are lack of practical experience, this kind of teach-
ing mode is demanding. Hence, to make teaching more 
productive and improve students’ ability, it is crucial to 
establish a long-term effective ACCA teaching mode.

2.1 Add chinese foundation courses and bridging 
courses

Comparing with Chinese traditional teaching text-
book, ACCA’s is informative and contains a lot of 
points without full explanation. Besides, there are 
gaps between points and lack of logical linkage. All 
these call for opening additional foundation courses 
and bridging courses (in Chinese) in curriculum set-
ting. Take Sichuan normal university, the university 
the author serving as an example, there are corre-
sponding Chinese courses prior to each ACCA course. 
Specifically, we have Primary Accounting and Financial 
Accounting before F3 (Financial Accounting) and 
Financial management Principles before F9 (Financial 
management). under the curriculum structure, cur-
riculum of general education, fundamental subjects 
and practice account for 70% of the total while core 
professional courses contain 30%. At the same time, 
we developed more optional courses so as to provide 
more choices for students. In this way, students could 
learn systematically and gradually become a master in 
ACCA. Besides, having a good command of domestic 
accounting affairs plays an important role in students’ 
career development since most ACCA graduates work 
in China’s enterprises and public institutions. Thus, 
this paper proposes to add preliminary courses and 
Chinese elements (e.g. Chinese Tax Law) into the cur-
riculum as long as it does not cost extra class hour.

2.2 Establish gradient teaching mode 

In terms of degree of difficulty, the F1–F9 courses at 
Foundation Level are similar to undergraduate courses 
and the P1–P7 courses in Professional Level are similar 
to postgraduate courses. universities, therefore, could 
imitate the teaching model of Combined Bachelor- 
master’s Degree Program, i.e. move some content 
taught in the Professional Level to postgraduate period 
to free students from the overloaded exam burden and 
help lay a sound professional foundation. This gradient 
teaching mode is more reasonable since it complies 
with the logical law of digesting and absorbing knowl-
edge solves the problems in ACCA curricula setting 
to some content and soothes the contradiction between 
exam-oriented education and cultivating highly compe-
tent people. Furthermore, the content of some courses 
canceled because of the limitation of credits could be 
integrated into the relative courses. In addition, univer-
sities could directly give more credits to ACCA. After 
all, this major aims to cultivate accounting talents with 
international competitiveness.
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2.3 Enhance practice curriculum

now that accounting features practice and opera-
tion, the examination of each class requires students 
have the ability to analyze and solve problems with 
learning knowledge. Hence, accounting teaching 
must focus on improving students’ ability to take 
down practical problems by implying knowledge into 
practice. And to meet the teaching goal of cultivating 
high-caliber personnel, practically, this paper propose 
to cooperate with overseas universities and colleges 
or professional bodies, mimic global situation and 
collaborate with domestic and foreign agencies to 
establish practice bases.

2.4 Highlight academic education

ACCA courses in higher education are based on aca-
demic education and supplement by exam-oriented 
education. generally, academic education enables 
students to acquire comprehensive, systematic and 
in-depth knowledge, laying a solid foundation for 
applying knowledge. However, if exam-oriented edu-
cation plays the dominate role in teaching, students 
could barely master comprehensive professional 
basis and wide knowledge, which hinder their future 
career development.

To achieve better integration between exam- 
oriented  education and academic education, uni-
versities may encourage students to participate in 
global ACCA exams and improve the assessment 
and management of specialized courses. To be spe-
cific, schools should make scores on global ACCA 
exams transferable to that of correlated courses, 
and then convert them to credits based on the diffi-
culty level of the exams. Thus, students will be fully 
motivated.

3 TEACHIng mODE OF ACCA

ACCA courses have universal textbooks and papers 
(English version). Currently, most ACCA courses in 
higher education are picking up textbooks provided by 
the BPP teaching material, a detailed and informative 
version. With limited class teaching hours, it is hard 
for students to grasp so much information in such a 
short term. Worse yet, students, whose native language 
is Chinese, have difficulty in understanding and ana-
lyzing problems in English and would easily fall into 
learning fatigue if the teaching language is English. 

most ACCA courses in higher education require 
students to take corresponding ACCA exams at 
the end of the term. That is to say, students have to 
take two to three exams at the end of each semester, 
which is demanding. more productive and reward-
ing teaching mode is required in ACCA training 
courses.

3.1 Emphasize the “independent learning” mode

The teaching effect largely depends on the subjects’ 
initiative and participation since knowledge acquire-
ment is an active process. Especially in ACCA teach-
ing, we should attach great importance to students, 
the learning subjects. Only by enhancing students’ 
learning motivation and participation and arranging 
course content and pace properly, can we make the 
complex professional knowledge in English digesti-
ble and comprehensible. Students must be informed 
that ACCA courses are time-limited and preview and 
review are required. As for teachers, before class, 
they need to tell students the main idea and difficul-
ties of the next class and ask them to preview; dur-
ing class, teachers should adopt various methods 
to explain the requirements and content of the sub-
ject, especially the important and difficult points of 
the course and strengthen interaction with students 
such as asking questions and case discussions so as 
to deepen students’ understanding of the knowledge 
through teacher-student interaction such as questions 
and case discussions; after class ,teachers proclaim 
assignment and teaching requirements, for example, 
summarizing the learned knowledge in English and 
handing in case analysis, aiming at improving stu-
dents’ English level and enhancing their master of 
learned knowledge.

3.2 Adopt flexible and different teaching methods

Teachers should adopt different teaching methods 
according to different training goals, subjects and stu-
dents. multimedia teaching is recommended, in which 
the main content of the course is presented in English, 
making it easier for students to catch the main points 
and deepen their understanding and absorbing of the 
knowledge. meanwhile, in order to improve students’ 
overall ability of English—listening, speaking, read-
ing and writing and provide students with opportu-
nities to master professional knowledge through 
English, we might encourage group discussion and 
create a learning environment featured of interac-
tion and cooperation. In this way, we also develop 
students’ sense of cooperative learning and creative 
thinking. Practices show that students can gain a large 
quantity of knowledge through communicating with 
comrades. Cooperation with partners is especially 
important in the learning process of ACCA advanced 
courses. We can also make use of web-based teaching 
platform to enhance interaction between teachers and 
students, such as opening study forums. On the teach-
ing platform, teachers can pose questions and assign-
ment while students can put up and answer questions. 
Whatever teaching methods adopt, the ultimate goal 
is to improve the effectiveness teaching professional 
knowledge.
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3.3 Implement progressive bilingual teaching method

ACCA courses in higher education usually use 
Chinese and English in teaching, so mastering 
English is the prerequisite to learn ACCA and pass 
ACCA exams. Take the author’s university for an 
example, in the first semester, we do not offer profes-
sional courses of ACCA but intensive English courses 
to prepare students with language ability to receive 
bilingual education and improve their comprehensive 
abilities step by step. In the second semester, students 
start to learn the professional knowledge of ACCA 
and would feel difficult when expose to a large num-
ber of specialized vocabularies. At this time, teach-
ers should guide them to adapt to the curriculum. 
moreover, teachers should keep checking whether 
students can keep up with the class and make cor-
responding adjustments of the teaching methods and 
difficulty coefficient. And teachers also need to con-
stantly adjust the time using English in class accord-
ing to the English level of students. Early in ACCA 
courses, teachers may as well explain jargons and 
main principles in Chinese; in the middle of courses 
when students have got familiar with the jargons, 
teachers can cover simple part through English, but 
still using Chinese to explain complex matters; in the 
later period of courses, teachers should interact with 
students in English and deliberately improve students’ 
ability in using English. nevertheless, professional 
knowledge remains the focal point in ACCA courses.

4 TEACHER ALLOCATIOn

In ACCA courses, teachers serve as a guide. It 
means teachers should adopt varied teaching mod-
els and methods at different teaching stages and 
particular situations. At present, teachers of ACCA 
courses can be classified into three types: external 
foreign teachers, external teachers from domestic 
training institutions and the faculty members of own 
schools. Those three types of teachers distinct from 
each other in teaching experiences, mobility, cul-
tural background, language proficiency, master of 
international and Chinese accounting principles and 
the like. However, ACCA courses require teachers 
be experts of the entire ACCA teaching system, have 
solid domestic and international accounting profes-
sional knowledge, and have the ability to under-
stand, write, and express in English. Therefore, we 
must establish a long-term mechanism of optimiz-
ing teachers’ allocation of ACCA training courses 
and build a high-quality ACCA teaching faculty. 

4.1 Introduce talents to teach ACCA  

universities that offering ACCA courses can intro-
duce teachers who have passed ACCA exams and 

have an English teaching background from other 
 universities both home and abroad as full-time ACCA 
teachers. These teachers are familiar with the content 
and proficient in English, ensuring the high quality of 
bilingual teaching of ACCA. And universities should 
evaluate the performance of teachers based on their 
teaching ability and teaching results instead of their 
achievement in scientific research to make sure they 
have enough time and energy to dig into ACCA study 
and teaching.

4.2 Train selected teachers

universities send prominent teachers who have a solid 
foundation of professional knowledge, rich teaching 
experience and are proficient in English to famous 
colleges and universities with a long  history of 
accounting disciplines and strong scientific research 
and teaching ability in the uK, to have two or three 
years’ study and training. Consequently, on the one 
hand, teachers can get chances to know the social, 
economic and cultural backgrounds of uK, exercise 
and improve their English and get familiar with the 
thought pattern of English-speaking countries; on 
the other hand, they can get to know more about the 
knowledge system, the teaching model and the train-
ing methods of ACCA courses through the profes-
sional learning and training in the uK.

4.3 Encourage teachers to attend domestic ACCA 
teaching workshops

universities should encourage ACCA teachers to 
attend domestic ACCA teaching workshops, build 
teaching teams and hold teaching symposiums within 
the team. Through those workshops and experience 
exchange conferences, ACCA course teachers would 
be motivated to keep learning from the prominent 
teachers’ experience and improve the level of exper-
tise and quality of teaching.
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ABSTRACT: This paper analyses the current status of Nanchang middle school football development from 
development situation of sports class, teacher strength, grand equipment and students’ interests by the method 
of questionnaire, literature, mathematical statistics, interviews. And put forward some reasonable suggestions 
to promote the professional quality of the coaches, encourage more participation in sports. It offers reference 
value for the development of students’ football sport in Nanchang city.
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1 INTRODUCTION

For correct settings of margins in the Page Setup dialog 
box (File menu) see Table 1. It is known as football not 
only is the first biggest activities that swept the world, 
but also is an important task of school physical educa-
tion. It is important to improve the students’ physical 
quality, strengthen the fighting spirit, the spirit of unity 
and cooperation. Developing football well not only is 
good for the training of the reserve players to play a 
very important role, but also can strengthen the teach-
ing content of physical education, the cultivation of 
students’ interest in sports, enrich the cultural life in 
school. Football is a part of the daily life of the peo-
ple’s spiritual and cultural life. A country’s football 
level was affected by many factors, but the cultivation 
of young’s training is the most basic and most impor-
tant factors (Zhuang 2011). Large and small scale 
schools as the cradle of China’s football talent occur 
the phenomenon that football activity development 
situation is wilting in different degree and the outlook 
is not optimistic (Liu 2011). The aim of this paper is to 
find the cause of football reserve wilting phenomenon 
in Nanchang city through the investigation and analy-
sis of the present situation of middle school students.

2 mETHODS

2.1 Objects

Extracting students from Nanchang City fifteenth 
middle School,  Nanchang City seventeenth middle 
School, Nanchang City twenty-third middle School, 

Hongdu middle school and Nanchang University 
attached middle school.

2.2 The method of literature

Through the Chinese journal full text database; China 
How Net; Wan-fang database this paper describes the 
present situation of the development of football of 
middle school students as well as through the inter-
net to relevant domestic and foreign documents. This 
paper summarizes the literature material and provides 
the reference for the research.

2.3 Questionnaire survey

Granting questionnaires to students from Nanchang 
City fifteenth middle School, Nanchang City seven-
teenth middle School, Nanchang City twenty-third 
middle School, Hongdu middle school and Nanchang 
University attached middle school. Granting 200 cop-
ies, and 180 copies of questionnaires were recovered. 
(Table 1) The effective recovery rate is 90%.

Table 1. The recovery of the questionnaire.

School Granted Recovered

fifteenth middle School 40 40
seventeenth middle School 40 33
twenty-third middle School 40 35
Nanchang University attached 
middle school

40 37

Hongdu middle school 40 35
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2.4 Statistics

The questionnaire obtained data for mathematical 
operation statistics

3 RESULTS AND DISCUSSION

3.1 Investigation and analysis of students’ interest 
in football

Interest is the best teacher as well as is the important 
driving power of students to obtain important dynamic 
knowledge, broaden one’s horizon, and enrich psycho-
logical activities. Interest can promote human make 
progress. The excellent football players all showed 
great interest since they are young. The interests that 
they adhere make them successful (Li 2011).

Table 2. Survey of student’s interest to football.

Interested General Non-interested

Number 76 94 30
percent (%) 38 47 15

It can conclude from the questionnaires filled with 
200 students of table 2 that 47% students interested 
generally in football, 15% students are not interested 
in football at all, the reason which many men and 
women interested in differences. The reasons include 
the differences between male and female as well as 
recognize the deviation of football. But many stu-
dents still interested in football, there are 38% stu-
dents usually like to join the football activities or pay 
attention to football. From the survey results, culti-
vating the interest of football does not only depend 
on the students themselves’ understanding of foot, but 
also need to lead students reverse cognitive deviation 
of football, which can prompt them to cultivate their 
interests of football as well as participate in it.

3.2 Investigation and analysis of teachers that 
Nanchang city middle school physical 
education teachers

Physical education teachers are the important prereq-
uisite of football development. The number of spacial 
football teachers and academic structure are impor-
tant guarantees for high school football teaching and 
amateur training (Zeng 2011).

According to the relevant documents of China’s 
teacher with the request, the middle school physical 
education teachers and students is the ratio of 300:1, 
which means every three hundred students is in need 
of a physical education teacher, although in recent 
years the schools are vigorously improve teachers, 

but the current situation still cannot meet the require-
ments of the development of physical education, 
physical education is also in the reform, every week 
3  hours, so the lack of teachers directly affect the 
physical education (Shen 2011).

Table 3. The teacher resource questionnaire.

School

Number of 
non-specialized 

teachers

Number of 
specialized 

teachers

fifteenth middle School 4 0
seventeenth middle 
School

5 1

twenty-third middle 
School

4 0

Nanchang University 
attached middle school

6 1

Hongdu middle school 4 1

Table 4. Teacher education survey.

The average 
education

Undergraduate 
course (%)

Junior 
college 

(%)

Senior 
college 

(%)

Number of non-
specialized teachers

40  40 20

Number of 
specialized teachers

 0 100  0

Table 5. Teacher’s age survey.

Age (year) 20-30 30-40 40-55

Number of non-
specialized teachers

8 9 6

Number of specialized 
teachers

2 0 0

As Table 3 shows, the 5 schools in the survey, pro-
fessional PE teachers in 4–6 people, professional PE 
teachers can basically meet the daily work of teach-
ing; football special teachers, have special football 
sports teachers only 2 schools, three other schools 
are made by professional PE teachers are responsi-
ble for training, the game and other football related 
work. Thus, it can be seen that the lack of special 
football teachers is an important factor to restrict the 
current high school football sports in our city devel-
opment (ma 2010). In addition, the investigation 
found that through our physical education teacher and 
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football special teachers’ age and education structure 
(Table 4, 5), full-time teachers of our province sports 
are mostly in the 30–40 years old, undergraduate col-
lege which accounted for 40%, accounted for 40%, 
secondary school accounted for 20%, mostly in the 
junior college level; 2 football PE teachers are in the 
20–30 years old, or college level, educational level is 
relatively low. It could be seen that low teachers in our 
city young and structure of educational background, 
lack of teaching experience, the impact will be differ-
ent degrees of quality in our province sports teaching 
and the teaching of soccer.

3.3 Investigation and analysis of present situation 
of Nanchang city high school football sports 
venues

As everyone knows, each school is equipped with a 
football field condition of students are not the same, 
there are many schools due to various reasons, no 
space or smaller venues, which restricts the devel-
opment of students interested in different extent, the 
choice of extracurricular activities.

Table 6. The school site conditions.

School
Large football 

field
Small football 

field

Fifteenth middle School  0  0
seventeenth middle School  1  0
twenty-third middle School  0  1
Nanchang University 
attached middle school

 0  1

Hongdu middle school  1  0
Percentage (%) 40 40

Investigation shows, only fifteen is neither large nor 
small football field, soccer field, they are influenced by 
the interest of site factors and the student movement 
of the transfer will be converted into a football field 
original basketball more. There are a large football 
field seventeen and South high school, a small foot-
ball field twenty-three and Hongdu middle school. 
From the survey results, only 20% of the school is 
not equipped with a football field, 40% of the school 
has a large football field, also has a small football 
field 40%. Schools generally have enough trouble to 
land resources and construction of a standard football 
field, basketball so determined to take football sec-
ond construction of small or used for building covers 
an area of small, which makes the soccer movement 
development lack the most basic guarantee of mate-
rial, field problems hindered the development of foot-
ball from the front.

3.4 Football teaching present situation 
investigation was carried out in Nanchang city 
middle school P.E

Football teaching can make the students more direct 
contact with the football, which affects the students’ 
understanding of football. Football teaching can be 
divided into the basic rules of teaching, teaching sim-
ple technology and tactics teaching. Only involves 
the rule of teaching and simple technique teaching 
in general high school football course. Only have a 
certain understanding of football, the interest can be 
generated, so the teacher of football teaching is par-
ticularly important (Huang 2004).

Table 7. Soccer School PE Teaching.

School Football teaching courses

Fifteenth middle School N

Seventeenth middle School N
Twenty-third middle School N
Nanchang University 
attached middle school

Y

Hongdu middle school Y
Setting percentage (%) 40%

But through the survey (Table 7), five schools have foot-
ball teaching only two, the situation is not optimistic. It 
is understood that the present those not developing foot-
ball teaching of school physical education mainly in the 
“sheep” type, the so-called “sheep” is a free, what sports 
do you like to play anything, do not want to exercise 
in the playground for a walk, a lot of students in foot-
ball teaching formal did not come into contact with, it 
checks a lot of students’ interest, like to play but I didn’t 
know how to play, not to mention no interest in football 
teaching, carrying out the teaching of physical educa-
tion and even is the normal development of worrying.

3.5 Investigation and analysis of the parents to 
attend the football sport attitude of middle 
school students

Students usually involved in what kind of exercise is 
largely determined by the parents of the sport atti-
tude. No matter what the movement, if the child love, 
parental support, so it will be easy to become the 
child’s lifelong hobby If the child love, parents 
objected to, then it is very likely to have been stran-
gled in the bud (Ji 2003). Half of the parents of their 
children to participate in football to keep support atti-
tude, 37.5% of them are fully supported (Table 8). 
They think that football can strengthen the body, also 
has a 12.5% to utilitarian attitude, think children like 
football at least in vivo test a good result. While the 
other half of parents opposed to 30% are also afraid 
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of children Wanwusangzhi, will delay their studies, 
20% of the parents with their fierce fight to see on 
television, subjectively think football is a vulnerable 
movement, which opposed. Soccer movement devel-
opment is inseparable from the social attention and 
strong support, parents treat their children play foot-
ball attitude largely determines whether children will 
be football as his lifelong interest in sports, but we 
must from the conceptual change some parents’ prej-
udice of football (Pelletier & Vallerand 2010).

Function and motor task internal motivation and exter-
nal motivation is related to the complexity of. Task 
complexity is greater, the greater the role of internal 
motivation: task complexity is small; the effect of exter-
nal motivation is greater (Zhu 1992). According to the 
characteristics of football, football is the task of com-
plex projects, then the internal motivation more. most 
early research and practitioners believe that external 
motivation and internal motivation is complementary 
to each other, that there are two kinds of motivation 
than only one kind of motive is good. However, many 
modern research shows that external motivation could 
weaken the internal motivation, may also strengthen 
the internal motivation, the key lies in how to use the 
appropriate external reward (Zhu 1992). In Nanchang 
young football players in external motivation, the 
motivation of external constraints the highest intensity, 
external constraint refers to the exogenous control and 
participates in the activities, such as by the material 
rewards to control or the control of another (Ji 2001).

4 CONCLUSION

To improve the students amateur league system, 
strengthen the training and management of school 

work, increase the sports education funds, enhance 
the quality of the teachers’ team, reform the football 
match system, may be helpful for the development of 
students’ football sport in Nanchang city.
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ABSTRACT: The methods and application of teaching faculty in the stratified teaching are discussed in this 
paper for water conservancy talents training. The teaching faculty includes the teaching team, the expert team 
and academic team. The target of construction of the teaching faculty is improving the teacher’s teaching ability 
and research ability. The core of construction is taking part in the teaching and scientific research by the way of 
expert guidance, the course leads, project lead, resource guide through the special plan and special events. The 
construction achievements show that the abilities of mutual integration, solidarity and cooperation, interaction 
of the faculty are improved and the scientific and academic level is enhanced.
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1 INTRODUCTION

Yunnan province has not only large mountains, but 
also many rivers and lakes. The region of Yunnan 
province spans seven climate types, so it obviously 
has three-dimensional climate. And there are signifi-
cant changes in water resources during the year. The 
developed region is the central region of Yunnan prov-
ince, which has better water infrastructure. The poor-
est region is the northern region of Yunnan province, 
which has weak water infrastructure. There are many 
ethnic minorities in the southern edge of Yunnan prov-
ince, and the water resources development and utiliza-
tion relationships are more complex. Therefore, there 
are the unique regional characteristics and the char-
acteristics of the typical topography needs in Yunnan 
province to train hydraulics and technical personnel of 
adaptable, personalized, and diversified, to work inde-
pendently under specific environmental. 

Thinking from the frontier facts, diversity and 
specificity of the regional economic development 
process in Yunnan province for water conservancy 
talents, a new training plan of “Professional recruit-
ment, Training categories, Shunt in the middle period, 
Stratified teaching” is advised to culture the students 
and train the teaching faculty. The practice of the 
teaching reform plan starts at 2008; and the shunt in 
the middle period is completed in the February 2011; 
and then the stratified teaching is in the way. The con-
struction achievements are given in this paper that 
how to train students to the technology type, excel-
lent engineer type, academic research type personnel, 
and how to build a teaching system for different teach 
method.

2 STRATIFIED TEACHING

Stratified teaching is for the teaching strategies of all 
students, focusing on individual differences, teaching 
students in accordance with their aptitude as a starting 
point, combining each student’s own objective reality, 
implementing hierarchical lesson planning, teaching, 
practice and evaluation, coordinating the relationship 
between the teaching objectives and teaching require-
ments, targeting students at different levels to choose 
the ways and means of education, promoting each 
level students’ learning ability and teaching require-
ments to better adapt to each other, so that each level 
of the students get a good education.

According to the characteristics of the stratified 
teaching, training objectives for water resource 
management, taking personnel training quality as 
the core, the students are divided into three levels: 
technology talents, outstanding engineer talents and 
academic research talents. There are three kinds of 
training methods: basic quality training, engineer-
ing quality training and study quality training. There 
are three kinds of abilities: engineering capabilities, 
engineering design capability and technological 
innovation capability. The training model is shown 
in Figure 1.

Stratified teaching is for the teaching strategies of all students, focusing on individual 
differences, teaching students in accordance with their aptitude as a starting point, combining 
each student's own objective reality, implementing hierarchical lesson planning, teaching, 
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3 CONSTRUCTION OF TEACHING FACUlTY

Three course groups are advised that they are a group 
of technical and applied courses, a group of excellent 
engineers’ courses, and group of academic research 
courses. On the base of the training model and 
according to the market demand and local industry 
expertise required, all the courses are integrated as a 
course system shown as Figure 1.

All the teachers, including the teaching team, team 
of experts, and academic team service for the students 
around these three course groups. They are trained in 
the methods of teaching research, discipline construc-
tion, scientific research, production projects, social 
services and so on. 

1   Teaching team: It is the teacher composition to 
improve the quality and effectiveness of teaching 
and take promoting teaching reform as the main 
task. Relying on the each course group’s founda-
tion course, it is mainly responsible for the basic 
professional quality of training students; 

2   A team of experts: It is the teacher composition to 
enhance the influence to carry out production pro-
jects and social services as the main task. Relying 
on technology applied course group, outstanding 
engineers course group of core courses, they are 
mainly responsible for the engineering quality of 
training students;

3   Academic team: It is the teacher composition to 
raise the level of scientific research, academic 
research as the main task. Relying on academic 
research course group’s core courses, they are 
mainly responsible for the quality of training stu-
dents for academic research.

The need of a water conservancy project is not a 
single water conservancy specialized talents, but a 
combination of multi-disciplinary talents. It includes 
the planning, design, flood control, drought relief, 
rural water conservancy, resettlement, construction 

management, engineering management, watershed 
management, reservoir operation, hydraulic power, 
scheduling of water resources, hydrology, weather, 
etc. Therefore, the teaching faculty is the group who 
are mutual integration, mutual support, solidarity 
and cooperation and include the teaching team, the 
team of experts and the academic team. It is a shared 
responsibility, high-quality teaching faculty. At pres-
ent, the teaching team has been formed a team that 
composed of Yunnan Province of provincial teach-
ing team, Yunnan Agricultural University of school 
teaching team, it is a stable teaching team. The team 
of experts has formed that include school teachers 
and external experts who have a certain influence in 
their field. The academic team has formed a consist-
ing of professors and associate professors, which has 
rational structure and stable research direction.

4 THE PRACTICE OF THE CONSTRUCTION 
OF TEACHING FACUlTY

The construction of teaching faculty adheres to the 
idea that is “morality is important, educating is the 
base, teaching and research are simultaneously devel-
oped, and inheritance and innovation are the goal”. 
The target of construction of the teaching faculty is 
improving the teacher’s teaching ability and research 
ability. The core of construction is taking part in the 
teaching and scientific research by the way of expert 
guidance, the course lead, project lead, resource guide 
through the special plan and special events.

4.1 The construction way of teaching faculty 

1   The experts guide
Based on the water conservancy industry in Yunnan 
province, we act the province of the construction of 
water conservancy development, technical problems 
as the research direction and goal, give full play to 
the lead role of the school and province of inside and 
outside teaching experts, integrating the rich expert 
resource and promoting the harmonious development 
of the teachers’ time.

We open “expert rostrum”, according to the over-
all arrangement of the education system, organizing 
regular teaching experts, engineering and research 
experts, who parse and comment on the teaching, pro-
duction and scientific research of the “frontier prob-
lem”, “hot spots”, “difficulty” and “blind spots” and 
“pathological problems”. It will promote the teaching 
team, a team of experts and academic team’s mutual 
fusion, support and solidarity.

2   The course guide
With the construction of technology applied course 
group, excellence engineers group and the academic 

Stratified teaching is for the teaching strategies of all students, focusing on individual 
differences, teaching students in accordance with their aptitude as a starting point, combining 
each student's own objective reality, implementing hierarchical lesson planning, teaching, 
practice and evaluation, coordinating the relationship between the teaching objectives and 
teaching requirements, targeting students at different levels to choose the ways and means of 
education, promoting each level students' learning ability and teaching requirements to better 
adapt to each other, so that each level of the students get a good education. 

According to the characteristics of the stratified teaching, training objectives for water 
resource management, taking personnel training quality as the core, the students are divided 
into three levels: technology talents, outstanding engineer talents and academic research 
talents. There are three kinds of training methods: basic quality training, engineering quality 
training and study quality training. There are three kinds of abilities: engineering capabilities, 
engineering design capability and technological innovation capability. The training model is 
shown in Figure 1. 

Figure 1 Stratified teaching model 

Technology talent

Academic research talents

Basic quality training

Engineering design capability

Technological innovation capability capability

Outstanding engineer talent Engineering quality training

Study quality training

Engineering capabilities

 

3 CONSTRUCTION OF TEACHING FACULTY 

Three course groups are advised that they are a group of technical and applied courses, a 
group of excellent engineers’ courses, and group of academic research courses. On the base 
of the training model and according to the market demand and local industry expertise 
required, all the courses are integrated as a course system shown as Figure 1. 

All the teachers, including the teaching team, team of experts, and academic team service 
for the students around these three course groups. They are trained in the methods of teaching 
research, discipline construction, scientific research, production projects, social services and 
so on.  

Figure 2 Training model 

Teaching team

Basic ability training
Discipline construction

Scientific research

Students

Production projects

Research training Engineering Training 

Academic team Team of experts
Production projects

Social services  
Figure 2. Training model.

9781138027282_Chp_2076.indd   738 4/22/15   12:41 PM

 



739

research, the curriculum group of as the platform, 
through the organization as the course teaching center 
of a series of activities, which improves teachers 
“practical” ability, seeks breakthroughs in classroom 
teaching, improves teachers’ education teaching abil-
ity and academic level of scientific research.

It will need open exhibition of the altar and invite 
famous teachers, host excellent courses, student’s 
favorite teachers, and combines classroom teaching 
to show class quality. At last, we also employ relevant 
professional experts to review.

3   The project guide
This is in the form of subject to support the teach-
ers’ teaching theory research, teaching reform and 
innovation, production, scientific and technological 
research projects. Research is in the form of diversity, 
which provides a platform for the school of provin-
cial and national teaching masters and the scientific 
research project.

4   The resource guide
Build a platform is used to teach, product and research 
scientific information resources, which for teachers 
meets the need of modern teaching, modern water con-
servancy construction, and scientific research teaching 
and scientific research information resources. Using 
the Internet to carry out series of online training and 
communication, such as network questionnaire way 
to understand a line of teachers’ teaching, production 
and scientific research needs; It also can open online 
teacher training curriculum (including information 
technology training, teaching theory and method of 
training, etc.), provide text materials and video tutori-
als, and online learning for teachers; Recommending 
and introducing the open course group of world-fa-
mous universities and related video download service, 
which closes to teachers and lets them feel the world 
famous universities teachers’ teaching style.

4.2 The teachers’ faculty construction work

In order to promote the teaching team, team of 
experts and academic team between mutual fusion 
and mutual support, solidarity and collaboration and 
interaction with, and form teacher autonomy and the 
development of consciousness, which will through 
four special plan and four thematic activities to carry 
out the teachers construction work.

1   The special plan
Through teacher incentive plan to encourage the 
leader to play a leading role, and establish a series 
of teachers’ incentive system and reward programs, 
the key to the plan is that supporting discipline lead-
ers, academic leaders, teaching leaders, and inspiring 
a batch has extensive influence field, provincial and 
national masters.

By the young and middle-aged teachers support 
program, this will support a number of outstanding 
young teachers, and grow up to be at an early age in 
both have certain popularity of expert teachers and 
scholars.

Through the youth academic talent cultivation 
plan, which achieves a batch of with academic poten-
tial, the key to this plan is that development guidance 
and training of young teachers. For example, we sup-
port the collocation of the new teachers and the old 
teachers, support the long-term personal development 
plan, and continuing education plan, take participate 
in the school subject construction, teaching reform, 
social production and scientific research.

Through the international teachers complete pro-
gram, which speeds up the pace of internationaliza-
tion of teachers, promotes the perfect development of 
the bilingual teaching of specialized teachers.

2   The project activity
Academic cycle activities: the third primary school 
period the first week of every school year for aca-
demic titles, swap project teacher training, seminars.

Teachers’ salon activities: through theme exchange, 
workshop, production workshop, the famous teacher 
teaching seminars, research forum, teachers com-
municate seminars, to promote the teaching team, a 
team of experts and academic team communication 
between, experience sharing and mutual cooperation.

Teacher development database: The database 
includes teachers’ information database and expert 
repository. By the teachers’ information convenient 
database implementation of the declaration, manage-
ment and consulting services, we provide professional 
guidance, advice and estimates suggestion for the con-
struction of a teaching team, a team of experts and aca-
demic team. The databases write the “teachers hand-
book”, “manual of experts”, “the scientific research 
guide”, “the teacher development”, guide to launch 
demonstration materials, and announce teacher devel-
opment related promotional materials and information.

Improve teachers’ incentive system: the system 
improves the teaching team, a team of experts and 
academic team’s selection, evaluation and assessment 
system. It will need the selection and recognition of 
outstanding individual and team on a regular basis.

4.3 The construction achievements

After four years of stratified teaching reform practice, 
the following results are obtained:

1    The team has been developed as the provincial 
“Comprehensive reform of water resources and 
hydropower engineering project”, the provincial 
“Water conservancy and hydropower projects 
the professional excellence engineers education 
training plan construction project”, the provincial 
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“Agricultural soil and water conservation engi-
neering teaching team” in 2012.

2    The teaching team, a team of experts and academic 
team have been obtained 12 teaching achieve-
ment prizes and 4 awards of progress of science 
and technology the progress prize in science and 
technology of teaching achievement prizes. They 
published 17 textbooks, won 16 national patents, 
computer software copyright, and published 161 
academic theses.

3    In the national construction engineering cost mem-
ber training center, the rate of students who get a 
certificate rate is more than 70%. In Yunnan prov-
ince water conservancy engineering training center 
of our school, the rate of students getting the certif-
icate more than 95% who take part in the training 
of water conservancy project budget, the quality 
inspectors, and the inspector’ student. Authorized 
by provincial ministries of water resources, Yunnan 
provincial water resources bureau, our school will 
train county (city) bureau chief in Yunnan province 
for on-the-job training four periods. The students’ 
number is more than 1780 people. 

5 SUMMARY

For the regional economic development in Yunnan 
province which the demand of the water conservancy 
talents has the characters of diversity and particularity, 

the College of water resources and hydropower and 
architecture of Yunnan agricultural University advise 
and practice the new methods of teaching faculty in 
the stratified teaching. The teaching faculty includes 
the teaching team, the expert team and academic 
team. The target of construction of teaching faculty is 
improving the teacher’s teaching ability and research 
ability. The core of construction is taking part in the 
teaching and science research by the way of expert 
guidance, course lead, project lead, resource guide 
through the special plan and special events. The 
construction achievements show that the abilities of 
mutual integration, solidarity and cooperation, inter-
action of the faculty are improved and the scientific 
and academic level are enhanced.
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ABSTRACT: The isolated speech recognition system based on the training method, based on vector quanti-
zation and neural networks is trained on speech feature, the recognition phase using the recognition method of 
BP neural network and the support vector machine, and the isolated word speech recognition system. Before 
the training, the orderly clustering network time warping of speech signal feature, and the feature vector di-
mension transient redundant information of the speech signal is reduced, improves the speech recognition rate; 
put forward a kind of [MFCC] based parametric speech recognition algorithm. Simulation results show the 
effectiveness of speech recognition algorithm based on [MFCC] parameters. 

KEYWORDS: Voice recognition; feature extraction; support vector machine; (SVM) neural network.

The nature of the speech recognition system is a kind 
of multidimensional pattern recognition system, the 
basic structure is shown in figure 1. 

1 FEATURE EXTRACTION

A speech signal DFT is:
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Mel filter of the center frequency is defined:
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The highest frequency respectively and filter 
group and the lowest frequency, Fs is the sampling 
frequency, the unit Hz. M is the number of filters, 
N to FFT transformation points, in the formula 
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The MFCC coefficients are obtained by cosine 
transform:

n S m n m M n M
m

M

C( ) = ( ) cos( ( +0.5/ ), 0 <
0

1

∑ π ≤
=

−

 (1-5)

The extraction of MFCC parameters, the available 
type (2-7) difference feature parameter extraction 
ΔMFCC, ΔΔMFCC parameter.
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Figure 1. Basic structure of speech recognition.
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Figure 3. Relationship of one-dimensional array and its 
amplitude.

In the formula, dt In the T representation of a 
first-order differential cepstrum coefficient, T is the 
dimension cepstrum coefficients, a derivative of the 
time difference, the value is 1 or 2, 1 ≤  ϴ ≤  Θ, ct said 
the T cepstral coefficients .

2 IDENTIFICATION

2.1 BP neural network identification

The output error definition of network 
2 2
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k k
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E d O d o
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hidden layer and the input layer, the error decreases 
under the principle, should be proportional to the nega-
tive gradient adjustment and error weights to make, i.e.
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The formula can be given to adjust the weights of 
all layers, written in vector form as:
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In the formula, 1 2( , , , )T
nX x x x=   is input vector, 

1 2( , , , )T
mY y y y=   is the hidden layer output vector, 

1 2( , , , )T
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 is ouput vector, 1 2( , , , )T
ld d d d=   

is the desired output, while [ ]jk m lW w ×=  and [ ]ij n mV v ×=  are 

the hidden layer to the output layer to the input layer 

and the hidden layer weights matrix.

2.2 Support vector machine 
(Supportvectormachine, SVM)identification

C1 and C2 represent two types of data sample, the 
sample shown in Figure 2.1 in a two-dimensional, 
linear in P0, P1is a classification function. If a linear 
function can be completely separated the two class of 
all samples, so that the data is linearly separable; oth-
erwise known nonlinear separable. The training data 
samples of two kinds of linear separability assump-
tion, {(x1, y1), (x2, y2), ... (xN, yN)}, xi ∈ Rd (d is sam-
ple length of xi), yi ∈ {+1, –1}, i =1,2, ... , N. The 
general expression of linear discriminant function is 
f(x) = w * x + b, classification of surface equations of 
the function corresponds is:

w * x + b = 0

Linear discriminant function value is generally con-
tinuous real number, while the classification output 
is discrete values. Such as the use of numerical rep-
resentation of –1class C1, and numerical +1 category 
C2. all the samples are only represented by the values 
–1 and +1. Then wecan set a threshold, discriminant 
function by judging thevalue is greater than or less 
than the threshold to judgebelongs to a kind of. If we 
take this threshold is 0, when f(x) ≤ 0, the samples 
for category C1 (–1); when f (x) ≥ 0,the samples for 
category C2 (+1).

3 ANALYSIS OF SIMULATION AND RESULTS

3.1 Extraction of the MFCC parameters

MATLAB, the Mel filter order number is 24, the FFT 
transform length is 256, the sampling frequency is 
8000Hz.The pre-emphasis, the speech signal into 
frames (each 256 points into a frame), MFCC parame-
ters of each frame,calculating the differential coefficient. 
Combined with the MFCC parameter and the first- order 
differential MFCCparameters can be obtained, the 
results are as shown in Figure 3 and  figure 4. 

3.2 Analysis and design of the simulation system of 
digital voice

The whole experimental platform based on Matlab 
software, the simulation experiment of speech Figure 2. Schematic diagram of the optimal hyperplane.
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database recorded by5 people, each digital sound 
8 times (0–9), a total of 400samples. The sampling 
frequency of 22050Hz, single channel, 16 bit sam-
pling accuracy of the speech signal recording. In this 
experiment, taking the first 320 samples are used for 
training, 80 samples for testing, the use of BPneural 
network and support vector machine two recognition 
methods, the results are as shown in Figure 5 and 
Figure 6.

The Figure 5 and Figure 6 show the recognition, 
support vector machine for speech rate than the BP 
neural networkbased on speech recognition based on 
high.

4 CONCLUSION

Support vector machine classifier is a two class prob-
lem, it can only answer belong to the positive class 
and negative class problem, but encountered many 
problems in the actual application process will be. By 
the SVM to multi class SVMthere are two main meth-
ods: (1) in an optimal formula of all data and global 
optimization (2) to multi-class problem is decom-
posed into a plurality of two classification problems.
When data are the same, the more the former than the 
latter complex calculation. So in actual use, the multi 
class SVM problem is decomposed into two classifi-
cation problems. The multi class classifier commonly 
used the value of two classifiers having one to many, 
one by one, as DAGSSVM three kind.
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ABSTRACT: The paper introduces the teaching content, teaching method and teaching practice and other 
aspects of project teaching method in the DSP applied technology curriculum in details, and provides the 
implementation scheme. The project teaching method can make students understand the knowledge deeply, 
combining the theory with practice, stimulating their learning interests and improving the teaching quality and 
students’ engineering practical ability.
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1 InTRODuCTIOn

DSP applied technology includes the hardware tech-
nology and software technology of DSP[1].  In recent 
years, some emerging subjects are all closely related 
to the DSP technology, such as digital communica-
tions, speech processing, artificial intelligence, neu-
ral networks, digital image processing and consumer 
electronic. Due to its advantages of power control 
function, fast processing speed and strong real-time, 
the DSP technology has been widely used in various 
industrial control fields, and has played an important 
and indispensable role in the field of industrial con-
trol. At present, the DSP technology has become a 
cutting-edge technology field with wide application 
and rapid development. 

With the wide development of DSP applied tech-
nology in various industrial control fields, its urgent 
needs a large number of high-quality professionals 
to carry out the development, design and algorithm 
description of DSP software and hardware. The DSP 
applied technology has become one of the important 
cutting-edge high-tech that the students major in 
electronic information must master. And DSP applied 
technology is the course with a close integration of 
theory and practice[1]. In the DSP applied technol-
ogy, the theory and practice are closely linked and 
complementary to each other by using the theory to 
guide the practice and strengthening the theory with 
the practice. Therefore, the research on the teaching 
method of DSP application technology has extremely 
important practical significance. It has become a 
great event in the current teaching reform that how 
to better perform DSP applied technology in teaching 
and how to make students have good capabilities of 
DSP application development.

2 ThE TEAChInG SITuATIOn Of DSP 
APPlIED TEChnOlOGY CuRRICuluM 

DSP applied technology has been widely welcomed 
by college students for its engineering, technical and 
practical features set in one[2]. The course refers to a 
wide range of knowledge and rich teaching content. 
Through studying the theoretical and practical course 
of DSP applied technology, students are required to 
master the hardware structure of the DSP system, 
command systems, link command file and documenta-
tion, the interrupt vector table complication as well as 
the development platform, etc., to master the descrip-
tion of common algorithms and the basic theory of 
DSP and the skilled application of the assembly lan-
guage, C language programming and code generation 
and debugging of DSP. The students are also required 
to verify the theoretical knowledge and methods they 
have learned in the experiments, to independently and 
skillfully apply the DSP development platform for the 
hardware design, software programming and system 
debugging, etc.. DSP applied technology courses in 
the undergraduate teaching focuses on training stu-
dents to independently complete the digital signal 
processing system, hardware system design, software 
programming and the system layout design by regard-
ing the general programmable digital signal processor 
as the core controller in the electronic system design.

3 ThE COMPARISOn Of ThE TRADITIOnAl 
TEAChInG METhOD AnD ThE PROjECT 
TEAChInG METhOD

Project teaching method is a kind of teaching method 
that students learned through the completion of a 
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complete project under the teacher’s guidance. It 
transfers the knowledge and content of the traditional 
subject system into several teaching projects. Around 
the project, students are organized to study and 
directly take part in the whole process of teaching, 
and actively experience, comprehend and explore. 
Specially, it aims to create the actual develop situa-
tion of engineering project for the students by using 
the project as the oriented and choosing the actual 
operational project as the platform. A student can 
complete the project through the understanding of the 
actual project so that they can master the knowledge, 
the use of the skill and improve the relative theoretical 
knowledge and actual practical skills on the basis of 
the project platform.

Traditional teaching method is aiming for impart-
ing knowledge and skills, dominating by the teacher 
lectures. The students are passive to study and obey 
the arrangement of the teacher. They are obviously 
affected by the external dynamic factor. finding out 
the insufficiency of students, teachers strengthen the 
teaching so as to improve the students’ knowledge 
level. 

4 ThE IMPlEMEnTATIOn SChEME Of 
PROjECT TEAChInG METhOD In ThE 
COuRSE Of TEAChInG 

4.1 The selection of project

In the project teaching of undergraduate courses, the 
project should take the teaching task of courses and 
the skills should be reached as the core, and imple-
ment the modularity management of the core knowl-
edge of specialized courses. It not only highlights the 
important and difficult points to make students under-
stand problems deeply, but also emphasizes the culti-
vation and application of basic skills. Meanwhile, the 
project also should have some rich information and 
problems that are interdisciplinary, cutting-edged and 
fun, thus improving students’ abilities to analyze and 
solve problems.

4.2 The project implementation plan

The content of the project implementation plan 
includes the time of the teacher’s guidance, the time 
of student’s self-study, the time of t finishing the pro-
ject, the schedule arrangement of the project and the 
effect of the completion of the project, etc..

Project implementation plan project is to make the 
plans and overall arrangements for the development 
activities involved in project teaching process, such as 
how to allocate the personnel, where to get the infor-
mation, the making of the project implementation 
plan. The students in the project group should focus 
on the learning project to form the study groups and 
make the detailed division of labor[3]. The members 

of the project team should actively discuss, consult 
books through various channels, collect data, discuss 
research methods, jointly formulate detailed imple-
mentation plans and make preparation for researching 
the project work. The project group should consider 
the cooperation and complementarity. for example, 
some students are good at hardware design, so they 
should be mixed to form the members of the project 
group.

Through the division and cooperation of labor 
among the members of the project team, the  diges-
tion in the subject knowledge, and the complemen-
tary advantages in the aspects of  intelligence, it 
could innovative thinking, build their own new sys-
tem of knowledge and enhance their own comprehen-
sive practical abilities. In this process, the teaching 
interaction between the teacher and student is very 
important. It not only emphasizes the students’ sub-
jectivity that students independently publish their 
own views and opinions through their autonomous 
learning, but also requires teachers’ dominant that 
the teachers should timely understand the students’ 
learning dynamic, provide the timely and appropriate 
guidance.

4.3 The project implement

Project implementation is the core part of project 
teaching. Project teaching method emphasizes the 
principal role of students, encouraging students to be 
self-study, self-education, self -initiative for acquiring 
knowledge. let the students comprehend the knowl-
edge, understand the knowledge and improve them-
selves in the process of participating in the project. 
Through the summary of the teachers, the students 
could transform the knowledge into their own knowl-
edge and increase their own practical experience. 
Because the students have the firsthand experience 
and practice, they will never be forgotten once mas-
tering the knowledge and skills. In the whole process 
of project implementation, as the principle, the stu-
dents should actively participate in every link of the 
project. When you meet the problem, you should self-
query data, analyzing the question and solving prob-
lems independently. 

under the conditions set by the teacher, according 
to project requirements, completing the project and 
learning on purpose will be the autonomous behav-
ior of students. The students involved in the project 
independently or in small groups will independently 
 complete a typical project task. And in the process 
of completing the task, the students will continu-
ally discover, analyze and solve the problems by 
improving the ability. The teacher’s role is changed 
into the learning mentor and counselor for the stu-
dents. The students’ learning is changing from the 
passive  acceptance education to creative educational 
transformation[4].

9781138027282_Chp_2079.indd   746 22/04/15   2:04 AM

 



747

4.4 The exchange and assessment of project 
achievements

The key point of the project teaching method is the 
detailed implementation process of the project, not 
the final achievements[4]. hence, the assessment of 
the implementation process of the project is very 
important.

In the assessment, the teacher should summarize 
and evaluate the problems that the student meets and 
the complete situation of the project in the process of 
project implementation. The teachers must point out 
the causes of the problem and the solutions, summa-
rize the advantages and disadvantages[3] of the pro-
ject implementation plan as well as the improvement 
measures. Meanwhile, the teachers also should guide 
the students to learn other advantages, and improve 
and enhance their own ability. Therefore, the students 
can enhance their comprehensive ability in the pro-
cess of completing the project. for the outstanding 
aspect of the project, the teachers should give the 
adequate encouragement and affirmation to the stu-
dents in order to simulate their learning interest and 
the enthusiasm to participate in the project, enhance 
their confidence and the sense of pride and accom-
plishment to make the students keep the good learn-
ing state. At the same time, the students participating 
in the project are required to do a self-assessment. 
Each project team sent a representative to introduce 
the project achievements, the project implemen-
tation situation, problems, solutions, advantages 
and  disadvantages of achievements, the room for 
improvement, harvest and feelings, and finally make 
a summary evaluation. After each project team intro-
duces the situation, the project team should evalu-
ate each other, and encourage the students to make 
the discussion and communication[2], adequately 
express their own opinions, questions or improve-
ment measures.

5 ThE PRACTICE Of ThE PROjECT 
TEAChInG METhOD In ThE “DSP 
APPlIED TEChnOlOGY” TEAChInG 
COuRSE

5.1 The selection and conditions of the project

1   Select ICETEK-2407 DSP teaching experimental 
box as the supporting conditions ICETEK-2407 
DSP DSP is teaching experiment box provides 
a complete set of solution for DSP teaching and 
research. The biggest feature of this system is the 
modular design which can meet the basic needs 
of the current teaching and research, such as: 
DSP experimental teaching, video, voice, network 
graduation design based on DSP, the development 
of embedded system based on DSP. 

2   Choose the students major in electronic informa-
tion engineering as experimental subjects, setting 
the project title.

According to the project and requirements set by the 
project teaching method are shown in Table 1.

Table 1. Project and Requirements.

no. name of Project Specific requirements

1 Date collection, 
storage and 
transmission 
experiment

Grasp the configuration 
and program of the 
TMS320lf2407 DSP serial 
communication. learn the 
design of asynchronous serial 
communication program.
 Grasp the data collecting 
method of the initialization 
and starting of the A / D in 
the TMS320lf2407 DSP. 
 Grasp the expansion 
method of the external data 
storage RAM and the method 
of accessing the external 
RAM on the experiment box.

2 DC motor control 
experiment

Control the TMS320lf2407 
DSP general I / O pin to 
produce the PWM signal 
with the different duty cycle. 
 learn the control principle 
and control method of a DC 
motor. Realize the speed  
regulation and applications of 
a DC motor. 

3 Stepper 
motor control 
experiment

By using the expansion I / 
O port of TMS320lf2407 
DSP to control the peripheral 
devices information. Grasp 
the control principle of the 
general timer of the lf2407 
DSP and the programming 
method of the interrupt 
service routine. understand 
the controlling method of a 
stepper motor, and flexibly 
apply for the position control, 
angle control and other 
industrial fields.

4 Sampling 
theorem 
experiment

Grasp the basic process and 
program processing process 
of the conversion of the A / D 
chip in the TMS320lf2407 
DSP; 
 familiar with the application 
of the ffT and the achieving 
method of the DSP assembly 
language and C language. 
 Grasp the contents, the 
principle and its practical 
application of the sampling 
theorem.

9781138027282_Chp_2079.indd   747 22/04/15   2:04 AM

 



748

5.2 The implementation plan and effect

The teaching methods have a teaching try in DSP 
Applied Technology course design of the electronic 
information engineering. Time is a week (24  periods). 
The equipment is ICETEK-2407 DSP teaching exper-
iment box. four is in one group, totaling 10 groups. 
The project topic is data collection, storage and 
transmission test. The guiding time is 4 periods. The 
practice time is 16 periods. The time for the compre-
hensive design report is 4 periods. The comprehen-
sive design report requires the students to design their 
own hardware system and compile software program 
according to the basic module circuits. Through the 
trial of the eight classes in the second session, the 
teaching effect is remarkable. The students’ learning 
initiative and enthusiasm are obviously improved as 
well as the ability to hardware design and software 
debugging.

6 COnCluSIOn

Through practice, it proves that using project teach-
ing method in the DSP Applied Technology course, 
the students’ learning purposes are clearer, and the 
learning, enthusiasm has been greatly improved, 
thus improving the efficiency of learning. In the 
process of making project, students not only have 
learned the teaching content of the course, but also 
have expanded the thinking, mastering the self-study 
approach of learning other hardware system design 
and software debugging. What is more important 
is that the students should combine the theoret-
ical knowledge in the textbooks with the practical 

application, and improve their abilities to the com-
prehensive design and application. At the same 
time, the use of project teaching method demands 
the requirements for the teachers. It requires that the 
teachers should have strong experience of hardware 
system design and software debugging, good teach-
ing organizational capability, being good at playing 
the principle status of students and dominant posi-
tion of teachers. 

The use of the project teaching method in DSP 
Applied Technology does not mean to completely 
abandon the traditional teaching methods. It not only 
learns the advantages of traditional teaching methods 
to further improve the project teaching method and 
make students have solid theoretical knowledge, but 
also trains the students have skilled skills of hardware 
design and software debugging.
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ABSTRACT: This study examines whether the extent of earnings management of China’s listed companies 
is related to their corporate growth levels. In doing so, I compared 2290 observations’ actual growth rate and 
their sustainable growth rate for the period of 2004-2013 of Chinese listed companies to divide them into two 
groups: fast growing firms and slow growing firms. The study finds a significant positive association  between 
corporate growth and earnings management in the fast growing group and a significant negative association 
 between them in the slow growing group. The finding reveals that in the fast growing group, firms with high-
er growth rate tend to be more likely to manage earnings while in the slow growing group, firms with lower 
growth rate are more likely to do so.

KEYWORDS: Corporate growth; sustainable growth; earnings management.

1 InTRODuCTIOn

Earnings management behavior has been existed in 
companies for a long time as a worldwide phenome-
non. As Jackson once put that Earnings management 
is the manipulation of accounting numbers within 
the scope of the Generally Accepted Accounting 
Principles (GAAP) (Jackson and Pitman, 2001). 
According to Katherine Schipper, 1989, earnings 
management is the act of intentionally influencing the 
process of financial reporting to obtain some private 
gain. And Healy and Wahlen, 1999 says that earn-
ings management involves the alteration of financial 
reports to mislead stakeholders about the organiza-
tion’s underlying performance, or to influence con-
tractual outcomes that depend on reported accounting 
numbers.

From the above definition, it’s easy to find out that 
the purpose of earnings management is to cover a 
bad financial status. So in this case, lots of financial 
index which indicates a financial condition have an 
impact on earnings management. Gunny, 2010 sug-
gests a positive association between earnings man-
agement (EM) and return on assets (ROA), it means 
the larger ROA is, the higher the extent of EM. Asset-
liability ratio (LEV) is a financial index, which uses 
to measure a firm’s debt paying ability. According to 
the research of Fung and Goodwin, 2013, higher LEV 
indicates higher possibility of earnings management.

Although there are many studies about factors that 
influence the extent of EM, rare of them studies if and 
how corporate growth influence EM. So this paper 
will find out whether this influence exist and how 
it works thus to provide a new way of recognizing 

earnings management for information users such as 
investors and regulators.

In order to estimate firms’ growth levels so to see 
if they are growing too fast or too slow, the corpo-
rate sustainable growth rate as the reference line is 
needed. In a financial context, the sustainable growth 
rate is defined as the maximum pace at which a com-
pany can grow revenue without depleting its financial 
resources (Higgins, 1977). In this sense, companies 
should try to sell as much as goods or service to reach 
this rate but never to exceed it. Because if a firm is 
growing too fast that its actual growth rate (AGR) is 
greater than its sustainable growth rate (SGR), the 
firm cannot sustain a rapidly growing activity without 
financing it (Yu-Chun Chang, 2012); But if it grows 
too slow that it AGR is less than its SGR, there will 
be a drop in the efficiency of resource utilization. 
The two status both have a negative impact on finan-
cial situation, so may lead to earnings management, 
which aims for covering this bad situation. 

The remainder of this paper is organized as fol-
lows. Section 2 provides the theory, analysis and the 
research hypothesis. Section 3 introduces the sample 
selection, variables and the model. Section 4 presents 
empirical test on whether corporate growth levels 
have an influence on earnings management and ana-
lyzes the results of the test. Section 5 concludes.

2 THEORY AnALYSIS AnD HYPOTHESIS

As analyzed above, fast growing firms have to finance 
themselves because of lack of capital (Yu-Chun 
Chang, 2012). And financing is always a motivation 
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for companies to involve in earnings management. 
Obviously, the faster it grows, the worse need for 
financing it is in. So the first hypothesis is as follows:

H1: In fast growing firms, the ones with higher 
growth rate are more likely to involve in EM.

On the other hand, a slow growing firms’ sale is 
inadequate and they still have room for growing. 
Companies of this kind may artificially increase 
their earnings in the financial statements to avoid an 
awkward situation of low sales. Hence, the second 
hypothesis is as follows:

H2: In slow growing firms, the ones with lower 
growth rate are more likely to involve in EM.

3 SAMPLE SELECTIOn, VARIABLES 
AnD MODEL

3.1 Sample selection

I use ten years’ data from the year 2004 to 2013 of 
Chinese listed companies from both the Shanghai 
and Shenzhen Stock Exchanges as the primary sam-
ple. Then the screening process is as follows: (1) 
Eliminate those firms in the finance and insurance 
industry, for the particularity in their financial index 
that differ from other industries. (2) Eliminate those 
firms in ST status because when a firm is marked as 
ST(special trade) and faced with a very urgent situ-
ation that it may be delisted by the stock exchange, 
then its financial strategy and activities will be quite 
different from those of other firms. (3) Eliminate 
firms whose financial data of current year or last year 
is not complete. 

At last I get 2290 observations of 229 companies. 
The information of corporate SGR and AGR and 
other financial data all come from the GTA database.

3.2 Variable definition

3.2.1 Earnings management
Scholars around the world usually use the Jones 
model (Jones, 1991) or Cross-sectional modified 
Jones model (Dechow et al., 1995) to measure the 
extent of firms’ earnings management. This paper is 
based on the modified Jones model and include intan-
gible assets in the model under the consideration that 
the land use right of Chinese listed companies is con-
tained in intangible assets rather than fixed assets. So 
the final model is as follows:
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Where TAi,t is measured by the difference between 
net profit and net cash flow from operations and 
means the total accruals of firm i for period t; Ai,t –1 is 
total assets of firm i at the end of period t -1; ΔREVi,t 
is the change in sales of firm i for period t; ΔRECi,t is 
the change in receivables of firm i for period t; PPE i,t 
is net value of fixed assets of firm i at period t; IAi,t 
is net value of intangible assets of firm i at period 
t; εi,t is the residual of this regression model and its 
absolute value is the extent of each sample’s earnings 
management(EM).

It is important to note that this paper uses net value 
of fixed assets and intangible assets rather than origi-
nal value of these assets because the depreciation and 
amortization of these assets are also factors that influ-
ence a firm’s earnings management so that should be 
taken into account.

3.2.2 Corporate growth 
In my study, companies’ sales growth rate is used as 
a proxy of the AGR, which can be obtained from the 
following formula:

AGR

(Current period’s sales revenue-Previous

period’s sales revenue)

(Previous period’s sales revenue)
=

The index GAP is defined as the difference between 
AGR and SGR. If GAP is above zero, it means 
the firm’s AGR is larger than its SGR and is a fast 
growing firm, and these samples will be divided 
into group 1. And group 2 contains the other sam-
ples whose GAP is below zero, which means a slow 
growing status.

3.2.3 Control variables 
In order to better study the relationship between earn-
ings management and corporate growth, this paper 
also includes some of the control variables: Firm 
size (SIZE); Return on Assets (ROA); Asset-liability 
Ratio (LEV); Cash Recovery for all assets (CR).

Firm size affects discretionary accruals (Gu et al., 
2005 ), hence this study controls for total assets as 
a proxy for firm size. Then, ROA is also included 
since Gunny, 2010 suggests a positive association 
between EM and ROA. Asset-liability Ratio is also 
described as leverage, it is measured based on the 
ratio of total liabilities to total assets. According to 
Fung and Goodwin. (2013), leverage increases the 
potential for EM. So this paper also controls for 
Asset-liability Ratio. At last, Cash Recovery for all 
assets is also included in the model. Detail defini-
tions are in table 1.
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3.3 Estimation model

The hypotheses above predicted that higher growth 
rate firms are more likely to manipulate earnings 
in fast growing group and less likely to do it in a 
slow growing group. Thus, the coefficient of GAP, 
β1, is expected to be positive in group 1 and nega-
tive in group 2. The estimation model is presented 
as follows:

EM GAP A ROA LEV

LR CR
0 1 2 3 4

5 6

β β β β β
β β

= + + + +
+ +

All the variables are as previously defined and the 
model is tested separately in two groups.

4 EMPIRICAL TEST AnD RESuLTS

4.1 Descriptive statistics

Table 2 provides descriptive statistics of the variables 
used in this study. The observations are much more in 
group 1 than in group 2, which means most compa-
nies are in a fast growing status. And the lager span 
between Min and Max in group 1 shows a great extent 
of this fast growing situation.

4.2 Regression results

Table 3 below gives the regression statistics of the esti-
mated model. The coefficient of GAP is positive in 
group 1 and negative in group 2. This is in line with 
previous hypotheses. In fast growing firms, the faster a 
firm grows, the more likely it will be involved in earn-
ings management. This is because fast growing firms 
are short of capital so they have to financing themselves. 
For this purpose, companies may manipulate their earn-
ings in order to attract funds from all kinds of investors; 
In slow growing firms, the slower a firm grows, the 
more likely it will manipulate earnings, this is mainly 
because a slow growing firms’ sale is inadequate and 
they still have room for growing, thus they may artifi-
cially increase their earnings in the financial statements 
to avoid an embarrassing situation of low sales.

4.3 Robustness test

In this paper, companies’ sales growth rate is used as 
a proxy of the AGR, and now to test the reliability of 
the above results, the robustness check is conducted. 
That is, replacing the sales growth rate with total asset 
growth rate. And the results are shown in table 4.

Table 1. Variable definitions.

Variables Implication Definition 

EM Earnings 
management

The absolute value of 
abnormal accruals

GAP The level of 
corporate 
growth

Actual growth rate(AGR) - 
sustainable growth 
rate(SGR)

SIZE Firm size Log of total assets
ROA Return on 

assets
net income divided by 
average total assets

LEV Asset-liability 
ratio

Total debt divided by total 
assets

CR Cash recovery 
for all assets

Operating activities cash 
flows divided by final total 
assets

Table 2. Descriptive statistics.

Group var. n Mean Median Min Max Std.

1 EM 1484 0.058774 0.040054 0.000041 0.716405 0.065237
GAP 1484 0.292136 0.161764 0.000184 7.419738 0.575841
SIZE 1484 22.375864 22.289035 19.703010 26.895395 1.159366
ROA 1484 0.057988 0.047539 0.001043 0.311311 0.040532
LEV 1484 0.489847 0.497836 0.037253 0.866991 0.167401
CR 1484 0.073961 0.072456 0.249224 0.616577 0.077872

2 EM 806 0.061618 0.038509 0.000166 1.423702 0.086029
GAP 806 0.139920 0.092505 0.938814 0.000094 0.146626
SIZE 806 22.383604 22.263659 19.942590 26.146754 1.116745
ROA 806 0.062481 0.049797 0.000274 0.399900 0.048756
LEV 806 0.458823 0.468112 0.044432 0.838230 0.176650
CR 806 0.065207 0.063885 0.565469 0.423061 0.092937
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5 COnCLuSIOn

This paper studies the relationship between earn-
ings management and corporate growth. The effect 
of the regression model is good with the adjusted R2 
to be 0.126 and 0.218 respectively after controlling 

for variables as Firm Size(SIZE), Return on 
Assets(ROA), Asset-liability Ratio(LEV), and Cash 
Recovery for all assets(CR).

In light of the regression results, GAP is positively 
related with EM in group 1 and negatively related to 
it in group 2. That means in fast growing firms, the 
faster a firm grows, the more likely it will be involved 
in earnings management. But in slow growing firms, 
the slower a firm grows, the more likely it will manip-
ulate earnings. The finding is consistent with previ-
ous hypotheses.
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Table 3. Regression results.

Variables Group 1 Group 2

β0 0.0936 0.2100
GAP 0.0187***

(0.000)
–0.0463**
(0.014)

SIZE –0.0045***
(0.004)

–0.0098***
(0.000)

ROA 0.5028***
(0.000)

0.6203***
(0.000)

LEV 0.0893***
(0.000)

0.1168***
(0.000)

CR –0.1725***
(0.000)

–0.4352***
(0.000)

Adjusted R2 0.1069 0.2183
F-statistic (Sig) 36.5015

(0.000)
45.9594
(0.000)

n 1484 806

***   Indicates that estimated coefficient is significant at 
two-tailed 1% level.

**   Indicates that estimated coefficient is significant at two-
tailed 5% level.

Table 4. Robustness test.

Variables Group 1 Group 2

β0 0.1391 0.2100
GAP 0.0859***

(0.000)
–0.0419*
(0.067)

SIZE –0.0065***
(0.000)

–0.0096***
(0.000)

ROA 0.7147***
(0.000)

0.2826***
(0.000)

LEV 0.0844***
(0.000)

0.0763***
(0.000)

CR –0.4097***
(0.000)

–0.0313*
(0.0881)

Adjusted R2 0.2823 0.0836
F-statistic (Sig) 117.8967

(0.000)
15.8033
(0.000)

n 1487 803

***  Indicates that estimated coefficient is significant at 
two-tailed 1% level.

*  Indicates that estimated coefficient is significant at two-
tailed 10% level.
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ABSTRACT: Action-oriented teaching method in the cources of art history and theory is helpful to improve 
the arts students’ theoretical knowledge learning, to activate the creative potential of students, and to improve 
the students’ autonomous learning awareness. This teaching method can change the traditional teaching mode 
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and practise , and put knowledge to use.
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Aimed at the increasingly detailed profession division 
and the complexity and abstraction of occupation, the 
field of vocational education in Germany put forward, 
in the 1970s, the action-oriented teaching method, the 
gist of which is that teachers, during the whole pro-
cess of teaching, should put students on top priority 
on stages of information collection, independent work 
planning, decision making, implementing, examining, 
and evaluating, and that the teaching quality should 
be reflected in a student’s comprehensive quality. The 
method is a series of strategy and idea which would 
let students study by themselves, explore with oth-
ers, and complete the whole process of their study. In 
China, the method has already been known by college 
teachers and gradually used in their daily teaching. 
This article makes an effort to apply the method to the 
teaching of art history and art theory courses, hoping 
to give a strong support for future teaching.

1 DILEMMA Of ART HISTORY AnD ART 
THEORY TEACHInG 

In the teaching programs for college art students, there 
are also some courses concerning art history and the-
ory except major skill practicing courses. Art history 
and theory are courses of art theory for college art 
students, including history and theory. The historical 
means art history, such as Chinese and Western art 
history, history of sculpture, history of porcelain art, 
and history of design. The theory includes art theory, 
design theory, design psychology, and art planning. 
The goals of these courses are to make students know 
what and how they do in their art creating and become 

“perfect” people with the abilities of art recognition, 
art appreciation, and art creation. On the one hand, 
teachers of professional skills put a large amount of 
time on students’ independent practice and exercise, 
leaving limited time for the elaboration of art history. 
In the practicing of art, on the other hand, students 
may have some good questions and doubts, which 
need to be addressed with reason by teachers of art 
history and theory. Therefore, it is a necessity as well 
as a must to set up such courses.

In today’s classroom, however, courses in art his-
tory and theory have become a nuisance of students. 
first of all, in students’ point of view, college art 
students put great emphasis on the professional skill 
learning while ignore the learning of basic theories. 
At the same time, they may spend much of their time 
focusing on their professional learning and therefore 
fail to acquire a solid general knowledge, even with 
some students attending classes only for checking. 
Utilitarianism and hedonism are spreading among 
current college students, and the idea of the useless-
ness of study has been accepted by a few people. new 
technology gadgets are ubiquitous in classrooms and 
watching movies on mobile phones, playing games, 
and chatting online are commonly seen. If teach-
ers still follow traditional teaching methods, with a 
cramming style and boring class, it will be difficult to 
attract students’ attention.

Secondly, in teachers’ point of view, teachers are 
prominent in the traditional teaching, which is boring 
and repetitive. Students are lack of interest in the full-
text teaching materials, causing widespread early leav-
ing and even class skipping. And because teachers are 
teaching without thinking about students’ professions, 
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theory is alienated from the practice, causing the prev-
alence of the idea of uselessness of theory. Therefore, 
students are unwilling to attend the class and the 
efficiency of learning is low. In some cases, college 
courses in art history and theory are even performed 
by technique teachers who possess no experience of 
skill learning, or by art history and theory teachers 
who majored in liberal arts and have no experience of 
art creation. Various reasons have affected the teach-
ing of art history and theory. As a teacher, he or she 
needs to improve their teaching methods and linguistic 
attraction rather than pass the buck to students all the 
time. Ye Shengtao, a famous Chinese educator, once 
said: “What teachers do is to guide and inspire while 
students to work hard and learn. It is wrong that teach-
ers lecture while students listen and accept.” Thirdly, in 
textbook’s point of view, art students are good at per-
ceptual cognition and satisfied with visualized images 
and videos. Textbooks of art history and theory, how-
ever, are full of characters with little pictures. Totally 
different from the colorful pictures in the textbooks of 
major courses, some pictures in textbooks of art his-
tory and theory are printed in black and white, greatly 
reducing their effects. Moreover, the content of these 
textbooks is lengthy and jumbled, with some ideas 
related to interdisciplinary courses like philosophy and 
psychology, of which many art students have a little 
accumulation of knowledge. As a result, it is difficult 
for students to understand and absorb these ideas, thus 
they gradually lose interest in these courses.

2 AppLICATIOn Of ACTIOn-ORIEnTED 
METHOD In COURSES Of ART HISTORY 
AnD THEORY

According to the above-mentioned, it is imperative for 
the teaching of art history and theory to change. If tra-
ditional teaching methods and spoon-feeding courses 
are taken, the effects of teaching are worrying, not to 
mention art talents training. This is contrary to China’s 
education guidelines. With abundant pictures and 
vivid videos, modern multimedia teaching alone is no 
stranger to students and does not guarantee students’ 
attention. Tao Xingzhi, another famous Chinese educa-
tor, said: “It is better to give students a couple of keys 
to vaults of culture and the universe, then stuff them 
like Tianjin ducks some trifles of knowledge.”

2.1 Orientation of the teaching process

In order to make a change in art history and theory 
teachers’ monologue and prompt students to play a 
more active role in the teaching process, teachers may 
hand over the teaching task to students to accomplish 
by themselves. The way of cases may be taken. Students 
collect questions confronted in the creating process and 

deal with them by teaching themselves. Then practice 
and theory can be combined by using the textbooks of 
art history and theory. In this way, the theory will be bet-
ter understood and better works of art will be created. 
At last, teachers make comments on and summarize the 
students’ work. The whole teaching process is performed 
in “chorus” instead of teachers’ boring “monologue”.

2.2 The transformation of class arrangement

In the new interchangeable and interactive classroom, 
students will play the leading role and be guided by 
teachers in their learning process. They find ques-
tions and seek answers by themselves or from their 
teachers. The closed-book exams will become more 
 flexible, and forms like a summary of feelings and 
experience, investigation report, or open-book exam 
can be adopted. Thus the students’ ability of self-
study can be combined with their self-understanding 
of the knowledge learned. 

2.3 Role transition of teachers and students

The role of teachers as the lecturer and organizer of 
teaching will be transformed into an assistant and 
director of students’ learning. Take the ceramic his-
tory, for example. When they are taking courses like 
porcelain painting or porcelain molding, students may 
fail to perform molding and decoration in their minds 
if they do not well master Chinese and Western porce-
lain development history. In the classroom, teachers 
need students to grasp the meaning and changing of 
traditional patterns, as well as characteristics of the 
times. Students may, in the first place, do some mar-
ket research, and then make explanation in the class-
room. After that, teachers make some supplement and 
give their summary. In this way, the content of porce-
lain history and theory courses will be remembered 
well and quality teaching will be achieved. 

Action-oriented teaching method can change art 
students’ ignorance of art history and theory, promote 
their activeness and enthusiasm for learning, employ 
art theory as the guide of art creation, and uplift stu-
dents’ artistic quality and accomplishment. As peo-
ple and students oriented, the ultimate goal of this 
method is to improve students’ creative mind. The fol-
lowing should be carefully noted in carrying out this 
teaching method. first, teachers should possess the 
ability of mastering the overall situation, keeping the 
classroom in good order and prompting students to 
actively complete their assignment. Second, teachers 
should improve their learning and cultivation, as well 
as artistic talent, abandoning the step-by-step style of 
lesson preparation. Teachers need to address students’ 
unexpected questions in the classroom. Third, the 
method may make students think that they are freer 
in the classroom, leading to their indolence. How to 
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evaluate students’ performance in a more reasonable 
way has become particularly important.
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ABSTRACT: The characteristic of higher education determines the fact that university students need a much 
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1 InTRODuCTIOn

Higher education is very different from elementary 
education where the knowledge in university is not 
just restricted to books and it takes orders of magni-
tude deeper and broader than elementary education’s. 
For the most part of the time, the university teachers 
only lecture their students about key points of cer-
tain knowledge, and some teachers even introduce the 
advanced technology of the subjects. The amount of 
information is huge and the process of classes is fast. 
The only way that university students want to learn 
those subjects well is that they need to study on their 
own.

The development of information technology pro-
vides students a better ubiquitous learning environ-
ment than before. But, meanwhile, there are problems 
in the ubiquitous learning environment (Yang et al. 
2013). For instance, students may be confused about 
which thing to learn in front of massive amounts of 
information; may lack ability of thinking with gaining 
others’ research accomplishment easily by convenient 
communicating methods; and those various kinds of 
online learning conditions may distract students. As 
a matter of fact, teachers should provide necessary 
support and guidance for those students who learn by 
themselves in a ubiquitous learning environment to 
make it more efficient.

According to psychological research, the feedback 
of study result influences the efficiency of study. 
On the one hand, learners can adjust their learning 

activities and improve their learning strategy on the 
basis of feedback information; on the other hand, 
learners can be initiative and positive to study by the 
desire of getting a better grade and avoiding making 
the same mistakes again (Hua. 2014). It is a good 
way to strong the learner’s faith in study by getting 
the timing and specific feedback. Learners can not 
only diagnose and evaluate the effect of their study, 
but also modify the mistakes in time.

Therefore, to establish a correct assessment con-
cept becomes a hot topic. It is also the key to stimu-
lating the students’ enthusiasm of study. This article 
is about research on how to evaluate the autono-
mous learning of university students, and presents 
a new evaluation mechanism to detect the outcome 
of autonomous learning, and improve the study strat-
egy and efficiency. This evaluation mechanism is not 
about the complete informal autonomous learning; it 
is about autonomous learning of a certain specialized 
course, focusing on students’ ability to find problems, 
analyze problems and solve problems when studying 
on their own.

2 RESEARCH OF TRADITIOnAL LEARnIng 
EvALuATIOn mECHAnISm

As feedback and adjustment mechanism, learning 
assessment plays an important role in the process 
of teaching and learning. It is the measurement and 
assessment of students learning condition (Yi. 2013). 

9781138027282_Chp_2082.indd   757 22/04/15   2:35 AM



758

The essence of study evaluation is to assess the extent 
which study result equals to education objective. The 
key point to evaluate autonomous learning is about 
setting the clear and operable objective which is 
also means, by observing, measuring and recording 
the learning content, learning process and learning 
result, to make identification and value judgments of 
the learning effect as well as reflection and revision of 
learning objectives.

There are three kinds of evaluation in the tra-
ditional classroom learning process, diagnostic 
assessment, formative assessment, and summative 
assessment. Diagnostic assessment aims to ensure 
students meet the requirement of current teaching 
goal, then teaching students in accordance of their 
aptitude. Formative assessment is a kind of develop-
ment assessment based on observation, recordation 
and reflection. Its purpose is to motivate students 
to learn, to help students effectively regulate their 
own learning process. Summative assessment, also 
known as “ex-post evaluation”, means to evaluate the 
final results of the teaching activities after teaching. 
Examinations or assessments, all belong to this kind 
of evaluation.

In the current teaching process, most of the uni-
versities use summative assessment methods, which 
the most common manifestations are tested and 
examinations.

3 THE PROBLEmS In THE TRADITIOnAL 
LEARnIng EvALuATIOn mECHAnISm

Due to the constraints of the current teaching con-
ditions, student-staff ratio is large, and individual 
evaluation methods of students are difficult to imple-
ment. Therefore, during the teaching process, it is 
common to emphasize the final outcomes of students 
but neglect formative assessment. This is presented 
as the large proportion of the final exams. Formative 
assessment just becomes a mere formality, which 
wants to replace the assessment of the whole students 
with the check of homework or asking a few students 
in class.

I made researches about the evaluation methods of 
the curriculum in my university. Research results are 
shown in Table 1. 

According to the research, evaluation methods 
mainly base on teacher-initiated evaluation and stu-
dents tend to be passive to accept the evaluations. The 
methods are simple and lacking of pertinence. The 
main types of evaluation are formative assessment and 
summative assessment. But summative assessment is 
larger proportion which is generally greater than or 
equal to 70%. This assessment is of single feedback 
and is mostly given in the form of the final transcript.

From table 1, we can see that traditional learning 
evaluation methods emphasize a unified exam and 
are lack of individualized and targeted evaluation. 
The role of this evaluation mechanism in formal 
classroom learning process is far from satisfactory. 
In autonomous learning with relatively strong person-
alized process, this mechanism will not achieve the 
desired effect (Xie et al. 2013).

4 EvALuATIOn mECHAnISm OF 
unIvERSITY STuDEnTS’ AuTOnOmOuS 
LEARnIng

The principles, content, form and operations are dis-
cussed in this evaluation mechanism according to the 
patterns and features of autonomous learning of uni-
versity students.

4.1 Assessment principles

According to the new mechanism, students are the 
body and active participants of the evaluation rather 
than passive recipients. Summative assessment is 
replaced by the new formative assessment.

The traditional method, which involves single tests 
and exams, is discarded. The new mechanism should 
be designed to be friendly, which means students get 
less pressure and be less offensive. It should also 
be objective and accurate. In a word, it follows the 
principles like initiative, procedural, diversity and 
humanity.

The procedure of evaluation can promote the com-
munication between students and help them learn 
from each other. Thus, students can analyze and think 
in different ways, which helps them discover more 
questions.

Table 1. Research Results of Traditional Learning 
Evaluation methods.

Evaluation 
types

Evaluation 
methods

Evaluation 
scope

unique 
feedback

Feedback 
form

Formative 
assessment

Attendance / 
Participation

Sampling no Explanation 
in class

Answering 
in class

Sampling Yes Explanation 
in class

Homework /  
Exercises /
Tests

Entirety / 
Sampling

no grade

Summative 
assessment

mid-term 
exam

Entirety no grade

Final exam Entirety no grade
Course  
paper

Entirety no grade
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By encouraging moderate competition, which are 
fair and open, students can get progress together.

4.2 Assessment contents

Learning pattern is the method that can enable 
 individual achieve the best learning state. An inquiry-
based learning pattern is generally applied to teaching 
process of higher education. 

The advantages of Inquiry-based learning pattern 
are providing creativity room for students, develop-
ing innovative thinking and operational ability of 
students and urging learners on thinking. It mainly 
organizes students’ learning activities and learning 
contents around coming up with and solving prob-
lems. Thus, the contents of the evaluation mech-
anism in this article involve the ability to study 
independently, including collecting, analyzing, and 
using information, communicating and cooperating 
with other group members, levels of hardworking, 
learning effect, etc.

4.3 Assessment forms

The assessment forms consist of the evaluation of 
 students by their study groups, the self-evaluation of 
students themselves and mutual evaluation and mutual 
test between each student as well as evaluated by their 
teachers. The detailed process is as Figure 1 shows.

Firstly, the teacher initiates a study process with 
certain ranged topics. All the students should look up 
the references about the topic. And then try to find 
and come up with some meaningful questions in the 
ubiquitous learning environment. next, analyze the 
problems and give answers. Finally, students evaluate 
themselves on their own.

Secondly, teachers will collect all the problems 
which the students give. After a sketchy evaluation of 
those problems and solutions, teachers send those prob-
lems to the students who are not the presenters of the 
problems in a random order. All the students will evalu-
ate their received problems considered how difficult the 
problem is and how the problem inspires them. Then 
they must give their own solution from a various view.

Figure 1. Evaluation process of university students’ autonomous learning.

Eventually, the solutions of the problems from the 
receiver students will be sent back to the problem 
presenters. The presenters will evaluate the solution 
given by the receivers and evaluate the competence of 
the receiver in solving problems. The above process 
gives the students a chance of mutual analyzing and 
mutual evaluating. If any students are unpleasant with 
the evaluation, they can put forward their objections 
to teachers. And teachers can guide them and join the 

evaluation to coordinate it, which highly reflects the 
self-regulation of students.

4.4 Concrete operations

For evaluation mechanism of autonomous learning, 
its results should be quantitative, and its methods 
should be operational, which fully uses modern infor-
mation technology to achieve electronic evaluation. 
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Thus we need to develop an autonomous learning 
platform of mutual evaluation and mutual test system 
for university students to effectively implement learn-
ing evaluation mechanism.

In addition, it needs to have an appropriate secu-
rity support to ensure the quality of the evaluation 
results. A full-time teacher is an important guarantee 
of autonomous learning evaluation quality. Teachers 
should also support the designing of the evaluation 
standard, the designing and monitoring of the evalua-
tion process, and implementation of arbitration mech-
anism, etc. Although the evaluation mainly adopts the 
method of mutual evaluation and mutual test, the 
roles as monitors of teachers are still very important.

The Evaluation System mainly consists of two kinds 
of users, which are teachers and students. The teacher 
plays a role in the director, while the student is the leading 
actor of the autonomous learning and evaluation  system. 
Aiming to accomplish the highly efficient arrangement 
of the daily teaching affairs and assessments, teachers 
should be able to arrange the courses, control the pro-
cesses of the autonomous learning,  publish the notices 
for the students, collect as well as distribute the ques-
tions presented by the students, decide when to start the 
examinations for the students and announce the results 
of them. Throughout all of the procedures, the teacher 
should be all alone in the dominant position. In order to 
enhance the studying interest and autonomous  learning 
abilities of students, as well as strengthen the com-
munication among students, students should take the 
 dominant positions and be able to come up with ques-
tions, upload questions, answer and evaluate questions 
presented by others and evaluate the answers from other 
students. To guarantee the fairness of the assessments, 
the students are able to apply for the arbitrations to the 
teachers if they have the contentiousness of the results 
of the assessments. According to the analysis above, 
autonomous learning platform of mutual evaluation and 
mutual test system for university students is designed 
and divided into 9 functional modules, which are ques-
tion management module, course management module, 
answer module, chapter management module, answer 

evaluation module, arbitration management module, 
question bank management, student management 
 module, and user management module. The structure of 
the system function module is shown in figure 2.

via the system, the teacher should make an evalua-
tion of the questions and answers from the students in 
multiple terms through the teaching activities, so that 
they are able to know the extent of mastery of students 
and adjust the plans of teaching activities. Students 
can also get their assessment results, so that they are 
able to know they really grasp the certain chapters and 
encourage their enthusiasm of studying and autono-
mous learning ability. Through the system, it’s much 
easier to execute the proposed evaluation mechanism 
of autonomous learning for university students. At the 
same time, in-time, efficient and quantitative assess-
ment results are able to do successfully. 

5 COnCLuSIOnS

The autonomous learning ability for university stu-
dents is an extremely important subject of higher 
 education. not only could the university students 
considerable benefit of the university studies and 
graduate from the university perfectly, but also gain 
benefits from the continuous studies and scientific 
research for all life, as well as create better condi-
tions for their developments after graduation. The 
establishment of evaluation mechanisms of students’ 
autonomous learning will improve the cultivation of 
the ability of students’ autonomous learning. 

An appropriate evaluation mechanism of university 
student autonomous learning is proposed in this arti-
cle. The mechanism abandons the traditional assess-
ment method which is dominated by the teachers, but 
enable the students to participate in the evaluation 
process. This pattern aims to be open, fair, in-time, 
efficient and operable. Through the practice of the 
teaching procedures, the mechanism will stimulate 
the enthusiasm of students and improve the learning 
effect, which is worth generalizing.

Figure 2. The function module diagram of the system.
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ABSTRACT: With the arrival of the education information age, the autonomous learning ability of college 
students obtains more and more attention. In order to evaluate the effect of the students’ autonomous learning 
effectively, based on J2EE platform, a mutual evaluation and mutual test system for autonomous learning of 
university students is designed and developed. Through this system, students can put forward questions un-
der the guidance of teachers, answer questions from other students, evaluate the answers of the others, while 
teachers can evaluate the behavior of students in the whole process comprehensively. Hence, the ability to ask 
questions, analyze problems and solve problems of students can be improved to a certain extent.
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1 InTRODUCTIOn

With the rapid development of computer, network 
and communication technology, great changes have 
taken place in the traditional of learning theory or 
learning mode. In the light of the continuous devel-
opment of ubiquitous computing (Li et al. 2006), 
pervasive computing and cloud computing technol-
ogy, ubiquitous learning is proposed and has gotten 
a broad attention. The ubiquitous learning is a kind 
of learning form that can break the limitation of 
time and space and integrate more advanced con-
cepts and technology. That is, anyone can obtain 
any desired information in any place at any time. 
The learning form provides for students with a con-
venient learning with some portable terminal device 
in 5A (Anyone, Anywhere, Anytime, Any device, 
Anything) (Yang. 2011). Fundamentally, the ubiq-
uitous learning is a learner-centered, task-focused, 
on-needed, moderate and immediate learning from. 
In that sense, ubiquitous learning has great role in 
promoting autonomous learning.

Autonomous learning is a new kind of education 
idea, also known as self-regulated learning, and refers to 
a practical activity that can develop the initiative and cre-
ativity of students in the learning process. USA famous 
expert, Professor Zimmerman of the City University of 
new York gives a definition of autonomous learning. 
namely, based on the feedback to the learning effi-
ciency and learning skills, autonomous students select 

and apply autonomous learning strategies to obtain the 
desired learning outcomes (Yang. 2012).

Psychology research shows, variety of feedback 
information from the study results has obvious influ-
ence of learning effect. On the one hand, the learners 
can adjust learning activities according to the feedback 
information and improve learning strategies. On the 
other hand, the learners will enhance motivation to get 
better grades or avoid making mistakes again, to keep 
the initiative and enthusiasm of learning (Hua. 2014). 
If learners can get timely and explicit feedback in cer-
tain ways, they can diagnose and evaluate their own 
learning effect, realize the mistakes in the learning 
process and correct them in time. Meanwhile, they 
can see heir learning achievements and their confi-
dence to continue studying is strengthened.

Therefore, it is necessary to put forward an eval-
uation mechanism that can check the learning effect 
of autonomous learning of college students. The eval-
uation mechanism can effectively evaluate students’ 
learning to professional courses, thereby improving 
autonomous learning strategies, enhancing learning 
effect. In this paper, mutual evaluation and mutual 
test system for autonomous learning is designed and 
implemented, which can significantly improve the 
ability to ask questions, analyze questions and solve 
questions of students. Application results show that 
it cannot only effectively detect the effectiveness of 
student learning, but also can improve the enthusiasm 
and initiative of students in a certain extent.
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2 THE MUTUAL EvALUATIOn AnD MUTUAL 
TEST SYSTEM

2.1 The design of framework

The mutual evaluation and mutual testing system for 
autonomous learning of the university is based on 
three layer structure of J2EE, namely, the model layer, 
control layer and the view layer. Using the develop-
ment model, we cannot only realize the complete sep-
aration of view, controller and model, but also realize 
the separation of business logic layer and persis-
tence layer. In this way, the system reusability can be 
greatly enhanced. Meanwhile, because the coupling 
between different layers is small, it is convenient to 
work in parallel for team members, which will greatly 
improve the efficiency of development. Specifically, 
SSH framework is used to achieve the separation and 
coordination of the three layers. The model layer uses 
the Hibernate framework, uses JavaBean to generate 
the tables and associations in the database and oper-
ates the database through JavaBean. The control layer 
uses Struts framework to connect the data layer and 
the view layer, which receives, processes and trans-
mits data. The view layer using JSP pages technol-
ogy to show the user and interact with users. Spring 
framework agglutinates Hibernate and Struts, which 

manage the whole framework transparently. The SSH 
framework of the system is shown in Figure 1.

2.2 The analysis and design of function

The mutual evaluation and mutual test system for 
autonomous learning consists of two users, stu-
dents and full-time teachers. In order to realize the 
efficient management of teachers to daily teaching 
and student evaluation, the teacher should be able 
to carry on the management of the course, control 
question chapters, issue a notice to inform students, 
check the questions students upload, collect and 
distribute the questions, monitor the answer process 
for students and decide when to perform the evalua-
tion between students and the publish the evaluation 
results. After the comprehensive evaluation of the 
questions and answers of the students, teachers can 
grasp students’ mastering situation to the knowl-
edge points of a certain chapter. In order to improve 
the learning interest and autonomous learning abil-
ity of students and strengthen the communication 
between students, students can put forward ques-
tions, upload questions, answer the questions of 
others and evaluate the answers by other students. 
In order to ensure the evaluation is fair, if a student 
has the objection for his answers, he may apply in 

Figure 1. The SSH framework of system.

9781138027282_Chp_2083.indd   764 22/04/15   2:38 AM

 

http://www.crcnetbase.com/action/showImage?doi=10.1201/b18558-175&iName=master.img-000.jpg&w=396&h=254


765

arbitration. For his own questions, if he thinks his 
score is lower for his questions, he may also apply 
for arbitration.

Through analyzing the function demand of mutual 
evaluation and mutual test system for autonomous 
learning, the function of the system is divided into nine 
modules: question management module, course man-
agement module, answer module, chapter manage-
ment module, answer evaluation module, arbitration 
management module, question bank management, 
student management module, and user management 
module. The structure of the system function module 
is shown in figure 2.

For the use of students, the related function 
modules include question management, course 
management, answer management, answer evalu-
ation and arbitration management. Question man-
agement module includes the function to add, view, 
modify, and delete questions. The question mainly 
includes choice question, judging question and 
short answer questions. According to the specified 

questions chapters, question type and question dif-
ficulty by teacher, students can add a new question 
with its answer, reference source and other infor-
mation. In answer management module, students 
can examine the questions that will be answered 
and the questions that have been answered. The 
interface to examine the questions is shown in 
Figure 3. If a student does not complete the task 
to add questions, he is not allowed to answer any 
question. Only when the student completes the 
task, the system will search a question by another 
student as his question to be answered. Students 
can also query, evaluate and modify the answers by 
another student. Finally, if a student has objections 
to his question score or answer score, he can apply 
for arbitration.

For the teachers in the system, they can man-
age questions, manage a question bank of students, 
manage the information of students, manage the 
information of users, manage the courses, manage 
the answer evaluation and manage the arbitration. 

Figure 2. The function module diagram of the system.

 

For the use of students, the related function modules include question management, 
course management, answer management, answer evaluation and arbitration management. 
Question management module includes the function to add, view, modify, and delete 
questions. The question mainly includes choice question, judging question and short answer 
questions. According to the specified questions chapters, question type and question 
difficulty by teacher, students can add a new question with its answer, reference source and 
other information. In answer management module, students can examine the questions that 
will be answered and the questions that have been answered. The interface to examine the 
questions is shown in Figure 3. If a student does not complete the task to add questions, he is 
not allowed to answer any question. Only when the student completes the task, the system 
will search a question by another student as his question to be answered. Students can also 
query, evaluate and modify the answers by another student. Finally, if a student has 
objections to his question score or answer score, he can apply for arbitration. 

Figure 3 The interface to examine the questions by students 

An evaluation system for autonomous learning Student: Li Xin
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Select course
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Arbitration for answer
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Answer

 Judging question to  
be answered
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answered

 Short answer question 
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1. We can create an object of a final class. 
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Content
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Status Check Answer

2. The return type of constructor can only be void.
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For the teachers in the system, they can manage questions, manage a question bank of 
students, manage the information of students, manage the information of users, manage the 
courses, manage the answer evaluation and manage the arbitration. Teachers can add a 
chapter, add knowledge points into the chapter and set the quantity of choice question, 
judging question and short answer questions in the chapter. Teachers can examine the 
uploaded questions by students and change the uploaded questions as examination questions, 

Figure 3. The interface to examine the questions by students.
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Teachers can add a chapter, add knowledge points 
into the chapter and set the quantity of choice ques-
tion, judging question and short answer questions 
in the chapter. Teachers can examine the uploaded 
questions by students and change the uploaded ques-
tions as examination questions, which can be oper-
ated in bulk. Teachers can add some students into 
a certain course, examine the students in a certain 
course and delete a student in a certain course. If 
a student has been added in a course, a repeat add-
ing tip will be given. In answer evaluation module, 
teachers can query the answers that need to be eval-
uated, evaluate the answers and publish the results 
of the evaluation. The interface to query the answers 
that need to be evaluated is shown in Figure 4. 
After teachers evaluate a question, they can choose 
whether to publish answers. If teachers publish the 
answers, the students can see their scores about 
the answer to the question and their scores on the 
question itself. In arbitration management module, 
teachers may deal with, query or modify the arbitra-
tion proposed by students.

3 COnCLUSIOnS

For most of the college, how to improve the 
 autonomous learning ability of students is an 
important problem to research and solve curric-
ulum reform. At present, the course evaluation of 
most colleges still stuck in the traditional mode 
and teachers puts forward questions in class, take 
back the answers of students and record the score 
of every student. 

This kind of teaching mode centered on teachers, 
which is not conducive to improve the autonomous 
learning capability of the student. How to evaluate the 
effect of students’ autonomous learning and improve 
the students’ ability to ask problems, analyze prob-
lems and solve problems is one of the main goals of 
college teaching reform.

The mutual evaluation and mutual test system 
for autonomous learning presented in this paper 
utilizes a new concept of teaching and examination 
methods. Using this system, teachers can examine 
the learning situation of the students from many 
aspects and teaching quality and efficiency can 
be improved. The students put forward questions 
independently, answer the questions of other stu-
dents and evaluate the answers of other students, 
which can improve the autonomous learning ability 
of students and stimulate initiative and enthusiasm 
of learning of the students. In short, the proposed 
mutual evaluation and mutual test system has good 
popularization value.
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which can be operated in bulk. Teachers can add some students into a certain course, 
examine the students in a certain course and delete a student in a certain course. If a student 
has been added in a course, a repeat adding tip will be given. In answer evaluation module, 
teachers can query the answers that need to be evaluated, evaluate the answers and publish 
the results of the evaluation. The interface to query the answers that need to be evaluated is 
shown in Figure 4. After teachers evaluate a question, they can choose whether to publish 
answers. If teachers publish the answers, the students can see their scores about the answer to 
the question and their scores on the question itself. In arbitration management module, 
teachers may deal with, query or modify the arbitration proposed by students. 

Figure 4 The interface to query the answers that need to be evaluated 

An evaluation system for autonomous learning Teacher: Liu Hongjuan
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3 CONCLUSIONS 

For most of the college, how to improve the autonomous learning ability of students is an 
important problem to research and solve curriculum reform. At present, the course 
evaluation of most colleges still stuck in the traditional mode and teachers puts forward 
questions in class, take back the answers of students and record the score of every student.  

This kind of teaching mode centered on teachers, which is not conducive to improve the 
autonomous learning capability of the student. How to evaluate the effect of students' 
autonomous learning and improve the students’ ability to ask problems, analyze problems 
and solve problems is one of the main goals of college teaching reform. 

The mutual evaluation and mutual test system for autonomous learning presented in this 
paper utilizes a new concept of teaching and examination methods. Using this system, 
teachers can examine the learning situation of the students from many aspects and teaching 
quality and efficiency can be improved. The students put forward questions independently, 
answer the questions of other students and evaluate the answers of other students, which can 

Figure 4. The interface to query the answers that need to be evaluated.

9781138027282_Chp_2083.indd   766 22/04/15   2:38 AM

 



767

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

Research on aesthetic teaching modes of basketball under new curriculum 
standards

Shou Yu Yang
Langfang Radio and TV University, China

ABSTRACT: According to aesthetic teaching theories and health curriculum concepts, the whole teaching 
process of basketball is examined and handled in the view of aesthetics which is based on the unique aesthetic 
factors in basketball and combined with the characteristics of the students’ aesthetic psychology, in order to ex-
plore aesthetic teaching modes of basketball. Thus, by promoting aesthetic teaching and learning, the students’ 
quality can have an integrated and harmonious development and the rethinking of the aesthetic teaching process 
and the objective evaluation of the basketball can also be deepened.
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Under the requirements for a new round of reform 
of the basic education curriculum, physical education 
is not only to impart sports skills and knowledge, to 
develop intelligence, to develop ability and to make 
the students have moral education, but also lays stress 
on cultivating the students’ aesthetic ability. The cul-
tivation of quality should be emphasized throughout 
the entire process of teaching physical education. The 
aesthetic factor of sports presents everywhere during 
the process. If teachers use these aesthetic factors to 
teach, they can arouse the students’ aesthetic percep-
tion, rich their emotional experience, improve their 
ability of aesthetic evaluation and aesthetic creation, 
and make the students naturally obtain sports skills 
and knowledge which will be developed actively in 
the process of experiencing athletic beauty. But as for 
teaching physical education in the classroom, due to 
different teaching materials, there will also be varia-
tions in terms of aesthetic characteristics and forms. 
The design for aesthetic teaching should be targeted 
in the teaching process. This paper focuses on the dis-
cussion of the aesthetic mode of basketball in teach-
ing materials.

1 AESThETIC TEAChIng Of BASKETBAll

1.1 Aesthetic characteristics of basketball

Basketball is one of the world’s most widely devel-
oped and most influential sports items. Its character-
istics include rich content, exquisite skills and fierce 
competition, etc. and also contain rich aesthetic 
resources which include almost all the elements of 
beauty. It has formed a relatively complete aesthetic 

system. The superb, rapid and orderly rhythm of 
a game and the unpredictable, exciting results of 
it include many aesthetic factors such as posture 
beauty, beauty of mind, spectacular beauty, har-
monious beauty, motion beauty, agile beauty, flex-
ible beauty, beauty of strength, competitive beauty, 
breathtaking beauty, beauty of clothing and equip-
ment, etc. which make people produce a feeling of 
gracefulness and a sense of lofty in the apprecia-
tion process and promote a harmonious unification 
of individual personality to achieve a high degree 
of integration of the “humanization of nature” and 
“naturalization of human”.

1.2 Aesthetic teaching of basketball

Aesthetic teaching refers to by turning all teach-
ing factors (such as teaching objectives, content, 
methods, evaluation, context, etc.) into aesthetic 
objects the whole teaching process is transformed 
into activities of appreciation of beauty, expression 
of beauty and creation of beauty, so that the entire 
teaching process can become a harmonious unity of 
static and dynamic state and also become a highly 
harmonious integration of internal logical beauty 
and external formal beauty during which the teach-
ing quality can be greatly improved, the burden of 
students can also be reduced. Aesthetic teaching 
is a kind of teaching ideas, operating modes and 
methods which enables teachers and students to get 
a full physical and mental pleasure. The theories 
of aesthetic teaching should have relevant teaching 
modes, so as to promote the aesthetic teaching of 
physical education and health curriculum and also 
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to promote the implementation of the concepts of 
new curriculum standards.

In the traditional basketball teaching process, the 
knowledge of basketball skills is the focus of basket-
ball teaching, but emotional education and aesthetic 
education are always neglected during the teaching 
process. Such teaching activities which only care 
about the instruction of basketball skills, but pay 
less attention to the students’ emotional life and 
experience will cause great damage to the students’ 
learning, enthusiasm for basketball, which will form 
a strange phenomenon among students who like bas-
ketball but worry about basketball classes. There is 
no doubt that it is indispensable to teach skills in 
basketball teaching, but to learn basketball skills 
doesn’t mean it can replace the students’ emotional 
experience and aesthetic psychology of basketball. 
Only learning skills are difficult to achieve the 
expected teaching objectives due to the lack of stu-
dents’ active participation and such way of teaching 
cares less about the existence and development of 
human life which will lead to the loss of function of 
sports to carry forward humanity and appreciation 
of beauty.

Compared with the traditional basketball teach-
ing, aesthetic basketball teaching is the process of 
combining aesthetic viewpoints with handling bas-
ketball teaching which will help make the basket-
ball teaching achieve the best condition to promote 
aesthetic education. It puts the teaching focus on 
the emotional experience and on the cultivation of 
the students’ aesthetic ability. Emotional education 
should be paid more attention. To cultivate the stu-
dents’ perceptive ability of basketball skills and their 
performance ability should also be strengthened in 
order to achieve the purposes of making the students 
consciously perceive beauty, appreciate beauty, get 
nurtured and infected by beauty to help them culti-
vate their spirit, rich their emotion, acquire basket-
ball skills and improve their aesthetic and creative 
thinking ability in the teaching process, which will 
help form a healthy behavioral beauty and a healthy 
spiritual beauty.

1.3 The definition of basketball aesthetic education  

Based on the above analysis, basketball aesthetic 
education refers to an organic integration of bas-
ketball skills in the teaching materials and the the-
ories of aesthetic education by using a variety of 
aesthetic teaching means to fully explore aesthetic 
connotation of basketball according to the aesthetic 
characteristics of basketball. Aesthetic infiltration 
needs to be carried out consciously, regularly and 
effectively to develop the students’ healthy phys-
ical beauty, healthy behavioral beauty and healthy 
spiritual beauty.

2 BASIC mODES Of AESThETIC TEAChIng 
Of BASKETBAll 

2.1 Basic ideas of mode

The basic mode of basketball aesthetic teaching is 
constructed by combining the students’ character-
istics of aesthetic psychology during the process of 
practical exploration, which is based on aesthetic 
theories that have already been well studied, theo-
ries of physical education and health curriculum and 
special aesthetic factors of basketball in the teaching 
materials.

It is a new, scientific and the feasible teaching 
mode, which can guide students into the beautiful 
world of basketball from a certain aesthetic stand-
point. In the vivid practical activity of appreciating 
beauty, students can experience beauty in a free, 
happy, lively atmosphere which can fully motivate 
the students’ initiative and enthusiasm to learn bas-
ketball and can stimulate the students’ existing aes-
thetic psychology to help them better grasp aesthetic 
ideas of basketball skills in the aesthetic experience 
and aesthetic enjoyment and also help them develop 
healthy physical beauty, healthy behavioral beauty 
and healthy spiritual beauty which fully reflects basic 
concepts of the new curriculum standards.

2.2 Operational programs of mode 

Aesthetic experience is the principal line running 
through basketball teaching process, any teaching 
step can’t proceed without the students’ aesthetic 
experience. The first step is for both teachers and stu-
dents to finish leading-in, which can achieve the pur-
pose of arousing aesthetic interest and warming up. 
It is the primary step to realize the aesthetic teaching 
of basketball. A good leading-in is like the “curtain” 
in a performance to create an effect of revealing feel-
ings. The teacher can utilize music, excellent basket-
ball postcards and classic basketball game pictures to 
make the teaching atmosphere lively and interesting, 
so that the students can stay in an exciting, stimulat-
ing and passionate learning state. The next step is for 
both teachers and students to study and explore the 
viewpoint, namely, to reveal and analyze knowledge 
points of skills and aesthetic viewpoints. This is the 
core part of aesthetic mode of teaching basketball. To 
determine the “point” requires achieving “accuracy” 
and “concision”. “Accuracy” means to determine the 
“point” according to the characteristics of the specific 
teaching content; “concision” means that knowledge 
points and aesthetic viewpoints for a class shouldn’t 
contain too many, one or two is acceptable. The knowl-
edge points of skills and aesthetic viewpoints for a 
class should be reflected accurately and concisely to 
differentiate key points and difficult points. In order 
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to fully play the main role of the students, students 
are allowed to have self-directed practice, discussion 
and exchanges; teachers guide the students’ actions 
to help them master and solve difficult points. This is 
followed by strengthening viewpoints, which means 
that based on revealing viewpoints before knowledge 
points of skills and aesthetic viewpoints can be devel-
oped through the students’ experience activities. The 
next is the extension of the viewpoints which means 
that the extension of skills and aesthetic viewpoints. 
The teaching material is only one example and a 
platform which provides the students with a clue of 
learning. It needs extensive contacts to enhance and 
consolidate their basketball skills and application 
ability. Then it is the detection of the viewpoints 
which aims to feedback the teaching effect by detect-
ing the masters degree of skills and aesthetic view-
points and the achievement of the teaching objective. 
It is the most important link of knowledge transfer in 
the teaching process and it needs to be flexible to fully 
play a main role of the students who can detect the 
skills and aesthetic viewpoints and to guarantee the 
multidirectional feedback. finally, it is the regression 
of viewpoints which means that relaxation and stable 
aesthetic emotion. Teachers and students can use var-
ious means to relax and experience the nourishment 
of the soul.

But in practical teaching, it can’t be carried out in 
accordance with the basic operational mode because 
of the differences in teaching content, such as dif-
ferent techniques and tactics. hence certain targeted 
operational mode needs to be designed according to 
specific teaching content. If we call the above men-
tioned operational mode as “a routine one” having a 
general and universal meaning, then those specific 
and diversified operational modes can be called 
“variant ones”. Only by creating more targeted 
operational modes in practice, teaching activities 
can truly achieve aesthetic expression and aesthetic 
creation.

3 COgnITIOn AnD EvAlUATIOn Of 
AESThETIC TEAChIng Of BASKETBAll 

The aesthetic teaching of basketball requires us to 
break through traditional understanding and a sin-
gle curriculum objective. Cognitive objectives and 
aesthetic objectives should take an equally important 
position. The implementation process of aesthetic 
teaching of basketball puts emphasis on the psycho-
logical process of “experiencing”, and especially pays 
attention to the student’s emotional experience and 
accumulation. Its purpose is to cultivate the students’ 
beauty of health and at the same time to cultivate 
their beauty of mental health and beauty of behav-
ior through practical experience. Based on the above 
understanding, the evaluation of the aesthetic teach-
ing of basketball should include not only the evalu-
ation of cognitive objectives, but also the evaluation 
of aesthetic objectives; it should not only evaluate the 
results, but also conduct a comprehensive examina-
tion demonstrating the students’ wisdom, ability, atti-
tude, belief, etc. during the process of experiencing 
beauty. Aesthetic experience, aesthetic appreciation 
and aesthetic creation should be evaluated thoroughly 
and comprehensively based on the overall learning 
level of the students. That is to say, aesthetic evalua-
tion means there is a conversion from the evaluation 
of a single sports skill in the evaluation of a compre-
hensive physical quality.
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ABSTRACT: Basic Chemistry Experiment Course (BCEC) is one of the most important basic courses in 
independent college. Reform of the basic chemistry experiment course has a great significance for cultivating 
creative talents. Aimed at the present problems of this course teaching, several measures, including cultivating 
the right attitude of the students’ learning BCEC, practicing the open experiment teaching mode of the BCEC, 
implementing the online teaching of the BCEC and establishing scientific and objective experiment assessment 
mechanism, were proposed and practiced. The results showed that these measures stimulated the students’ 
activities and interests of learning BCEC, improved the students’ experimental abilities of standard operation, 
increased the students’ abilities of independently analyzing and solving practical problems and cultivated the 
students’ innovation consciousnesses and abilities.
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1 INTRODUCTION

Independent college is made up of ordinary 
 undergraduate course colleges and universities and 
social forces (as partners) including  enterprises, insti-
tutions, social organizations or  individuals and other 
agencies having cooperation ability. Independent 
college is held for undergraduate level education of 
institutions of higher education and is a secondary 
college of undergraduate level in  accordance with 
the new mechanism and model [S H Zai, 2013 and C 
X Zhang, 2014]. In recent years, some leadership of 
the ministry of  education has pointed out that inde-
pendent college is to ensure sustained and healthy 
development of higher  education and is an impor-
tant part of higher  education development in China. 
Independent colleges were produced in the late 90 s 
of the last century in China. With its rapid develop-
ment, there have been more than 300 independent col-
leges with over 200 millions of students at present in 
China. However, independent college is a new thing 
because it is a new school-running mode produced 
based on the undergraduate education, thus reform 
is needed in the aspects such as teaching concepts, 
teaching contents, teaching methods, examining 
ways and so on. Basic chemistry experiment course 
(BCEC) is one of the most important basic courses 
for the chemistry specialty and non- chemistry spe-
cialty and an important foundation for students to 
learn professional courses. For a long time, however, 
the design and contents of BCEC have continued 

using the mode of chemistry  specialty experiment 
under the influence of the undergraduate course 
teaching system and teaching mode. This resulted 
in low learning activities and not ideal teaching 
effects for the students with non-chemistry specialty 
in learning BCEC. Therefore, it is imperative for us 
to reform the BCEC. In this paper, we analyzed the 
present situations of BCEC learning and teaching 
for the non-chemistry specialties, based on which, 
the measures and practice of the reform of BCEC 
in teaching concepts, teaching contents, teaching 
mode, teaching means and experiment evaluation 
were conducted and discussed.

2 ANALYSIS OF PRESENT SITUATIONS

Nanchang University College of Science and 
Technology was established in 2001. At present there 
are seven non-chemistry specialties at the college: 
pharmaceutical engineering, biological engineering, 
biological technology, polymer materials and engi-
neering, environmental engineering, water supply 
and drainage, applied chemistry. Both the university 
chemistry experiment course and organic chemistry 
course open to the students of specialties concerned 
above. The students’ total basic chemistry, experi-
mental hours are 430 hours and their total annul man-
hours of basic chemistry experiment are about 22000 
hours. At this stage, there still are some problems dur-
ing BCEC teaching in our college.
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2.1 Present students’ situations

For a long time, China’s education system is based 
on and given priority to exam-oriented education, 
the experiment abilities of students are not satisfied. 
The students of independent college are admitted 
with an admission score about 100 points lower than 
the admit fractional line of ordinary college, so their 
basic knowledge is poorer than those of the ordinary 
college and key universities, especially their exper-
iment abilities. According to our investigations, 
most of the non-chemistry specialty students used 
to do chemistry experiments in their studies in high 
schools, but their experimental levels and abilities are 
different due to different teaching levels of their local 
schools. A small part of the students never did chem-
istry experiments in high schools (mainly rural high 
schools), so they are strangers to the BCEC. These 
students really worry about BCEC due to their hav-
ing not got a specification of experiment operation 
training before. On the other hand, some of students 
lack the correct understanding of the importance 
of the BCEC. They do not know the significance of 
learning and mastering basic chemistry, experimen-
tal skills for their future career. So they are often 
passively learning BCEC. For example, they do the 
experiment only according to what the textbook says 
and what the teachers write on the blackboard without 
carefully understanding the experimental principles 
and operation modes. This kind of learning method 
of depending on the gourd and ladle makes them not 
be able to really master experimental skills. During 
experiments, some of students’ lack of patience due to 
longer working time and do not to do the experiments 
according to regulations due to saving time, even tam-
per with their experimental data and copy the others’ 
experimental results.

2.2 Present teaching situations

At the moment, the experimental teaching mode of 
BCEC in our college is basically a replica of the 
mother school due to its particularities of experi-
mental conditions limitation and sharing the highest 
quality resources of the mother school (Nanchang 
University). The traditional teaching mode of 
“infusion and imitate” is still used. The teachers 
only play an infusion and exemplary role and the 
students are in a passive position without a good 
interaction between teachers and students. They 
mechanically finish the experiments without having 
an active thinking of why to do so. The experimental 
contents are older and narrower and the experimen-
tal types are mainly validation experiments. The 
teachers give the students experimental schemes 
and the students do the experiments under the same 
operating conditions, which seriously limits the 

students to play their initiatives and creativity. The 
teaching means are simple and the teaching quality 
is not higher. The students are only asked to finish 
the experiments and submit the fixed format of their 
reports, which affects the development of the stu-
dents’ independent thinking and personalities. With 
the traditional teaching method and mode, a part 
of students can not still understand the principles 
and answer the thinking questions as well as ana-
lyze and solve the problems encountered during the 
experiments. In the light of the problems existed in 
our college, several effective measures are proposed 
and practiced as follows.

3 REFORM MEASURES OF BCEC

3.1 Cultivating the right attitude of the students’ 
learning BCEC

In the light of the ideological problems existed in the 
students, we paid more attention to do the ideologi-
cal works of the students The teachers shoulder the 
responsibilities of “teaching and educating people”. 
In order to help the students to overcome their fuzzy 
understandings of ignoring or worrying about BCEC 
for cultivating their right attitude of learning BCEC, 
we give them a professional education to make them 
realize the important position of BCEC in their spe-
cialty and the significance of learning BCEC for their 
future carrier, to encourage them to set up the cor-
rect learning motivation, to let them know that they 
should not only learn a solid theoretical chemistry 
knowledge, but also master correct basic experimen-
tal operation skills for benefiting to their future work. 
According to the different levels of the students, we 
teach them the experimental scheme with a suitable 
speed in the class and pay more attentions to instruct-
ing the students who are not familiar with operations, 
especially those who used not to do the basic chemis-
try experiments in high school. In order to help some 
of students to ease their concerns of learning BCEC, 
the teachers use their spare time to contact with these 
students and listen to their ideas on learning BCEC 
and patiently do their ideological work for increas-
ing their understanding of the importance of FCEC. 
When the students ask the teachers some questions 
during the experiments, the teachers always take the 
trouble to explain to the students and teach the stu-
dents by their hand, especially to the students who 
are not familiar with basic operations or have diffi-
culties in carrying out experiments. With the patient 
education and instruction of the teachers, the students 
increased their understanding of the importance of 
FCEC, set up their confidence of learning BCEC and 
inspired their activities to go into the study of the 
BCEC.
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3.2 Practicing open experiment teaching mode  of 
the BCEC

In the light of the traditional teaching mode of “infu-
sion and imitate”, the open experiment teaching mode 
(OETM) is being carried out in our college. The goal 
of independent college is to cultivate creative talents, 
however, the traditional teaching mode constrains the 
thoughts and hands of the students, which is not con-
ductive to cultivate the student’s creativity. The prac-
ticing of OETM is one of the important measures to 
realize the goal [Hao Z, F, 2003 and Cue H S, 2007]. 
The OETM gets rid of the traditional teaching mode 
of simply doing a verification experiment and realizes 
the shift from the “teachers’ teaching as the center” to 
the “ students’ autonomous learning as the center”. 
During the last semester, the open experiment teach-
ing of “organic chemistry experiment” course was 
carried out in our college. The process includes (i) 
The teachers set eight experiment subjects for the stu-
dents to select. (ii) The students select the subjects 
and independently design the experimental schemes 
through searching literature by themselves. (iii) After 
their finished experimental schemes are confirmed 
by the teachers, the students independently build 
the experimental devices, conduct the operations, 
treat the experimental data, calculate the target val-
ues, write the experimental reports and report to the 
teachers by PPT files. During the OETM, the students 
are allowed to discuss together, but not to copy each 
other. The types of open experiments can involve 
applying, comprehensive, researching and innovative 
experiments among which the comprehensive exper-
iment is more suitable for the first-year of the college 
students. Through the open experiment teaching of 
organic chemistry experiment course, the students 
have got great improvements in subjective initiatives, 
innovation consciousnesses, literature searching abil-
ities, the abilities of independently analyzing and 
solving practical problems and the basic chemical 
experiment operation skills. During this semester, 
the open experiment teaching of university chemis-
try experiment course is being conducted for the new 
students of 2014.

3.3 Implementing the online teaching of the BCEC

In the light of problem of traditional teaching means 
with boring and dull atmosphere, the implement of 
online teaching of BCEC is being realized in our 
college. The online teaching is conducted on the 
public network teaching platform established by the 
college. In the website of basic chemistry laboratory 
(BCL), the online teaching contents concerned with 
university chemistry experiment course and organic 
chemistry experiment course, are divided into five 
parts:(i) home page involving “personal profile of 

the head”; (ii) basic situations involving “project 
introduction”, “personal profile of the head”, “experi-
mental team construction”, “project declaration,” and 
“project construction specification”; (iii) construc-
tion information; (iv) construction effectiveness and 
(v) resource recommendation. The students can click 
on the website of “Demonstration laboratory” and go 
into the web page of “Basic chemistry laboratory”, 
where there are a lot of rich, vivid and lively teaching 
contents, most of which are prepared by our teachers. 
The students can benefit a lot from the network teach-
ing platform, for examples, they can know the basic 
situations and development trend of the basic chem-
istry laboratory. They can download the multi-media 
courseware and “collected thinking questions and 
answers” to help them to well do the preview of each 
experimental project for improving their understand-
ing of the experimental principles and thinking ques-
tions of each project. They can download the video 
materials of “basic chemical experimental operation 
skills” to repeatedly learn. The video material consists 
of about 23 lively demonstrations of chemical basic 
operation techniques, which can help the students 
correctly grasp the specifications of basic operation 
skills. The students can easily select the experimen-
tal project, submit their self-designed experimental 
schemes and give their experimental reports with PPT 
format online during their doing open experiments. 
The teachers can review and confirm the students’ 
experimental schemes online. The network teaching 
method strengthened the interaction between teachers 
and students, made the experiment teaching vivid and 
lively and extended the students’ time and space of 
studies, which greatly motivated the learning interests 
and enthusiasms of the students.

3.4 Establishing scientific and objective experiment 
assessment mechanism

In the light of the problem of imperfect basic chem-
ical examination method, a scientific and objective 
basic chemical experiment assessment mechanism 
has been established and are in progress in our col-
lege. The assessment of the basic chemical experi-
ment is the inspection and evaluation of the teachers’ 
teaching quality and students’ learning quality. The 
established assessment mechanism consists of four 
parts: (i) Inspection at ordinary times, which mainly 
inspects the students’ understanding of the purpose, 
principle and thinking questions of each experi-
ment project, beginning ability, ability of analyzing 
and solving practical problems, ability of treating 
experimental data and results, quality of written 
experiment report and experimental habits includ-
ing safety, environmental protection, discipline, 
team work and public property consciousnesses [Liu 
K, 2010]. The grade of this part is 60 marks of total 
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marks (100 marks) involving preview (10 marks), 
experimental operation (25 marks), experimental 
attitude (10 marks) and writing experimental report 
(15  marks). (ii) Theoretical examination, the pur-
pose of which is to check whether the students have 
firmly grasp the theories about the principles, pur-
poses, thinking questions of each experimental pro-
ject to guide their experiments, The grade of this part 
is 10  marks of total marks. . (iii) Open experiment 
evaluation, which mainly check the students’ abilities 
of literature review, scheme design, standard opera-
tion, experimental results, and experimental report as 
well as open reply with PPT file. The grade of this 
part is 20 marks of the total involving scheme design 
(4  marks), specification operation (4marks), data 
treatment (4 marks), experimental results (4 marks) 
and experimental report (4 marks). (iv) Basic oper-
ations assessment, which is carried out at the end of 
the course and mainly exam whether the students are 
able to do the standardized operations or not, such as 
acid-base titration, washing glass apparatus, vacuum 
filter, pipetting, evaporation, distillation, and so on. 
The realization of the assessment mechanism stimu-
lated the students’ activities and interests of learning 
BCEC, improved the students’ experimental abilities 
of standard operation, increased the student’s abili-
ties of independently analyzing and solving practical 
problems and cultivated the students’ innovation con-
sciousness and abilities.
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ABSTRACT: To cultivate the students’ good comprehensive qualities during teaching of fundamental chem-
istry experiment course is an important task to realize the total training goal of independent college. This paper 
presents several measures to achieve the target which involves cultivating the students’ creative thinking and 
innovation ability, cultivating the students’ style of theory with practice, cultivating the students’ good basic 
chemical experiment skills and cultivating the students’ good experimental habits including setting up the con-
sciousnesses of safety, environmental protection, discipline, public property and teamwork. The results showed 
that the implement of practicing the measures above made the students get great progress in creative thinking, 
combination of theory with practice, fundamental chemical experiment skills and experimental habits. 

KEYWORDS: Fundamental chemistry experiments, comprehensive quality, cultivation, independent college, 
reform.

1 INTRODUCTION

Fundamental chemistry experiment course (FCEC) 
is one of the most important fundamental exper-
iment courses in independent college. Nanchang 
University College of Science and Technology 
was established in 2001. Two FCECs of “univer-
sity chemistry experiment” and “organic chemistry 
experiment “are opened to seven non-chemistry 
specialties: pharmaceutical engineering, biological 
technology, biological engineering, polymer mate-
rials and engineering, environmental engineering, 
water supply and drainage, applied chemistry in 
our college. FCEC is a compulsory basic course of 
chemistry and chemical specialties. Learning FCEC 
can make students master the skills of basic chem-
ical experiment, the preparation and purification 
of inorganic substances, the preparation and sep-
aration of organic substances, the properties char-
acterization of the compound, the measurement of 
chemical reaction velocity constant, et al. In recent 
years, with the rapid development of teaching and 
scientific research of independent college in China 
[Chunxiang Zhang,2014 and Yaping Yang,2012], the 
reform of FCEC has being smoothly carried out in 
our college. We pay more attention to the studies 
on cultivation of students’ comprehensive qualities 
during teaching of FCEC. The comprehensive quali-
ties mainly include creative thinking and innovation 
ability, style of theory with practice, basic experi-
mental operation skills and experiment habits.

2 CULTIVATING STUDENTS’ CREATIVE 
THINKING AND INNOVATION ABILITY

Innovation is the soul of a nation’s progress and the 
power for the prosperity of a country. University is 
the cradle of cultivating innovative talents and cul-
tivating the students’ innovation ability is a major 
issue for each higher education workers to face. The 
characteristics of creative thinking mainly embod-
ied in the following three aspects. The first one is 
novelty:innovative thinking is a kind of special way 
of thinking to obtain new ideas, new inventions and 
new breakthrough. The second one is uniqueness: the 
uniqueness of the innovative thinking is that it can 
unique ideas and vision to reflect outreach and pio-
neering in certain range. The third one is diversity: 
the diversity means the thinking is made from differ-
ent angles to obtain variety of ideas and solutions for 
expanding choice and finally finding optimal answer. 
Cultivating the students’ creative thinking and inno-
vation ability is the goal of independent college. In 
order to cultivate creative talents, some of important 
measures have been taken in our college, such as 
setting up the advanced education idea,  establishing 
a good experimental teaching team, building open 
teaching mode of basic chemistry experiment course 
[Boquain Jiang, Tng Liu, 2014 and Boquan Jiang 
Zhengping Chen, 2014], establishing scientific 
comprehensive evaluation system [Chen Hongyan, 
2012 and Liu Kui,2010] and establishing perfect 
operational mechanism and management mode, 
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during which, the realization of open teaching mode 
(OTM) of FCEC is a most important way to achieve 
this target. The OTM requires the students to inde-
pendently search literature, design experimental 
schemes, build experimental devices, conduct opera-
tions, treat experimental data, calculate target values, 
write experimental reports and report to the teachers 
by PPT files.During the scheme design and doing 
experiments, when some of students have ideas dif-
ferent from what the textbooks and teachers said, the 
teachers always carefully listen to them and agree 
them to do the design and experiments by their own 
ways if their ideas are theoretically reasonable and 
practically feasible. The OTM realized the shift from 
the “ teachers’ teaching as the center” to the “ stu-
dents’ autonomous learning as the center”, increased 
the students’ self-consciousnesses and initiatives of 
learning FCEC, improved the students’ abilities of 
independently analyzing and solving practical prob-
lems and cultivated the students’ creative conscious-
ness and innovation ability. 

3 CULTIVATING STUDENTS’ STYLE OF 
THEORY WITH PRACTICE

The people’s practice is different from the instinct 
activities of animals. Practice needs the guide of 
knowledge or theory. The practice without theoret-
ical instruction is a blind practice. With the rapid 
development of modern science and technology, 
the roles of guidance, forecasting and promotion of 
theory to practice becomes more and more impor-
tant. Scientific theory comes from practice and also 
accepts checking by practice and , in turn, guides 
practice. We are sure, on the one hand, that scientific 
experiment plays an important fundamental role on 
developing scientific theory, on the other hand, we 
can not ignore the important guiding role of scientific 
theory on scientific experiments because designing, 
conducting, analyzing, summarizing and explaining 
a scientific experiment can not leave the guidance 
of scientific theory. Scientific theory provides the 
principle of scientific experiment and guides scien-
tific experiment. It is very clear from the description 
above, understanding and following the independ-
ent and dialectical relationship between theory and 
experiment is very important to cultivate a good 
study style of combining theory with experiment in 
the teaching of FCEC. In the college, both the theo-
retical and experimental courses of FCE are opened 
to the students at the same semester. The theoretical 
and experimental courses of university chemistry are 
separately opened to the students at the first semes-
ter and the chemistry theoretical and experimental 
courses of organic chemistry are opened to the stu-
dents at the second semester, respectively. In order 

to ask the students to use the theory to guide their 
experiments, we require them to seriously learn the-
ory and give them key interpretation of the contents 
corresponding to the experiments. Before exper-
iments, we ask the student to make good previews 
for theoretically understanding the principle, pur-
pose, thinking questions and operation steps of each 
experiment project. During experiments, we require 
the students to use theory to guide each experiment, 
for example, the use of the theoretical knowledge 
of quantitative in university chemistry experiments 
course, such as “ calibration of hydrochloric acid con-
centration”, “ preparation and calibration of EDTA 
standard solution” and the other experiments related 
to quantitative analysis and the use of the theoretical 
knowledge of classifications of organic compounds, 
organic reactions and organic reaction mechanism 
in the organic chemistry experiments, such as “syn-
thesis of diphenyl carbinol”, “ preparation of ethyl 
acetate system” and “synthesis of amino acid”. For 
improving the students’ understanding of the princi-
ples, purpose and thinking questions of each project, 
the teaches compiled the “collected questions and 
answers”, which is uploaded on the network teaching 
platform of the college for the students to download 
to study before experiments. 

4 CULTIVATING STUDENTS’ GOOD BASIC 
CHEMICAL EXPERIMENTAL SKILLS

To learn FCEC well has an important role for the stu-
dents to study subsequent experiment courses, such 
as biochemistry experiment, biotechnology exper-
iment, polymer chemistry experiment and profes-
sional experiment courses. Therefore, skills training 
is the foundation, standard operation is the key and 
ability training is the target in FCEC teaching.FCEC 
teaching must focus on cultivating the students’ rig-
orous study and precise scientific style and the stu-
dents should firmly establish the concept of “quality 
is the first” and the concept should run throughout 
the whole experimental process. It should be clearly 
recognized that any error produced in each operation 
step in experiment will influence the final experi-
mental results or product quality, for example, the 
non standard operation may result in an incorrect 
judgment of titration end point which makes a wrong 
concentration of the calibrated standard solution 
during the acid-base titration step, the non-standard 
operation may cause product loss during the vac-
uum or suction filtration, the non-standard operation 
may not result in expected experiment phenomena 
during the properties experiments, which causes a 
wrong judge and leads to a failed experiment. Thus, 
we ask the students to complete each step with 
diligence and attention according to the standard 
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operating procedures. The teachers are required to 
strictly check the experiment scene and do not allow 
the students to arbitrarily temper with and make up 
their experimental data. During doing experiments, 
when the teachers find some of students who do 
not do the standard operations, they immediately 
go to the students to explain the operational prin-
ciples, demonstrate the operations and correct the 
students’ wrong operations until the students grasp 
the standard operation skills. For a few of students 
who made failed experiments, the teachers patiently 
help them to analyze why they failed in experiments 
and arrange suitable time for them to redo the exper-
iments. When finding some of students who do 
not do their works with rapt attention, the teachers 
timely point out and ask them to focus on the exper-
iments.We have understood deeply that the students 
are able to skillfully master experimental skills as 
long as they set up a correct learning attitude, form 
a good style of study and adhere to the principle of 
seeking truth from facts. The practice proved that 
the strict training in chemical experiments cultivated 
the students’ rigorous style of study and meticulous 
spirit, which greatly improved the students’ chemis-
try basic operation skills.

5 CULTIVATING STUDENTS’EXPERIMENTAL 
HABITS

During the teaching of FCEC, we not only pay more 
attention to cultivating the students’ creative ability, 
style of theory with practice and good basic chemical 
experimental skills, but also focus on cultivating the 
students’ good experimental habits. The experimen-
tal habits mainly include the consciousness of safety, 
environment protection, discipline, public property 
and teamwork. 

5.1 Safety consciousness

It is important to cultivate the students’ good safety 
consciousness for ensuring the experiments be 
smoothly conducted. In the first class of the FCEC, 
we give the students a lecture on safety and teach 
them to understand the importance of safety and to 
know the reasons of experimental accidents and how 
to prevent accidents.We require the students to strictly 
obey the rules and regulations related to safety. The 
safety consciousness is taken as one of the experi-
ment examination contents.

5.2 Environmental protection consciousness

Environmental protection consciousness refers to the 
consciousnesses and sensitives of the people to treat 
the entire environment and related problems. During 

the experiments, we require the students to set up 
strong environmental protection awareness and ask 
them not to throw waste dump and waste liquid at ran-
dom, to keep the laboratory clean and hygiene during 
experiments and to arrange the students on duty to 
clean the laboratory after experiments. The students’ 
environmental production consciousness is taken as 
one of the experimental examination contents. 

5.3 Discipline consciousness 

To cultivate the students’ good discipline conscious-
ness is an important factor to keep the experiments be 
smoothly carried out. We strongly require the students 
to strictly obey the laboratory rules and regulations 
and they are not allowed to be late and leave early, 
play mobile phones, smoke, wear vests and slippers 
and have any behaviors of disciplinary violations in 
laboratory. The students’ discipline consciousnesses 
is taken as one of the experimental examination 
contents. 

5.4 Public property consciousness

To take good care of public property is the moral 
standard of social life, it is the base to safeguard social 
public life. Protecting the experimental instruments 
and equipment is the important guarantee to make the 
experiments be smoothly conducted. We require the 
students to understand the importance of cherishing 
public property and consciously foster the students’ 
good quality of care for public property. During the 
experiments, the students are asked to do their exper-
iments with carefulness and to operate each step 
according to the standard operation.The regulation on 
“Laboratory equipment provisions for compensation” 
was made for the students to obey.

5.5 Teamwork consciousness

Teamwork provides a chance to cooperate with 
classmates, it will make a friendly and enjoyable 
work environment, which is an important factor to 
make the experiments smoothly conducted. On the 
one hand, we ask the students to independently fin-
ish their experiments, on the other hand, we also 
require them to carry forward the spirit of teamwork. 
During the experiments, the students are asked to 
help each other. The students discuss together .when 
they meet some of difficult problems. The boys help 
the girls when a heavy work needs to be done. Some 
of students initiative to correct the wrong operation 
done by the others. Every body set up strong safety 
and environmental protection consciousness, which 
ensured the experiments of all class were smoothly 
carried out. 
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6 CONCLUSIONS

Four measures of cultivating the students’ com-
prehensive qualities were proposed and practiced 
during the teaching of FCEC. The implementation 
of these measures cultivated the students’ creative 
thinking and innovation ability, style of theory with 
practice, standard basic experimental operation 
skills and good experimental habits. However, the 
teaching reform is a long process, we will continue 
to adhere to the reform of FCEC teaching and to 
make deeper studies and explorations for constantly 
improving the comprehensive qualities of the stu-
dents in our college.
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AbstrAct: With the increasing deepening of the reform of the educational system, the physical education 
also constantly breaks through the previous teaching form, and fully implements the spirit of teaching reform. 
the traditional teaching content, teaching mode, and teaching idea has far from satisfied the social demand for 
high-quality talent, and in order to develop comprehensive and new types of talents, it needs to start from the 
common problems existing in the physical education class, and use the information-based teaching means and 
methods to improve the quality of teaching, improve students’ physical fitness and sports skills, and make PE 
course play a greater role.
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1 INtroductIoN 

Physical education is an important part of the edu-
cational work in china. In recent years, due to the 
increasing concern about the health of people, the 
education department has paid high attention to 
the school activities of sports education, which has 
started from the student’s physic fitness and provided 
much more comprehensive talent for the society. this 
paper mainly explores the current sports teaching 
mode, analyses the application value and effect of 
the multimedia technology in the teaching process, 
searches for ways to improve the teaching quality, and 
promotes the career of physical education to develop 
towards the direction of modernization.

2 thE APPLIcAtIoN EffEct of thE 
MuLtIMEdIA tEchNoLogy IN 
PhysIcAL EducAtIoN tEAchINg 

2.1 The rationality of multimedia technology being 
applied to physical education teaching

first of all, the textbook content about sports is gen-
erally more machinery, so the students’ attention to 
the knowledge of the textbook is generally low, which 
has brought a huge challenge to the teaching work. of 
sports teachers. Multimedia technology can simplify 
the knowledge on the textbook to make the profes-
sional boring language become intuitive and easy to 

understand. In the section of teaching martial arts, 
for example, the descriptions on palm, boxing, claw, 
hook, elbow in the textbook are relatively inane, so 
that students are difficult to grasp the essential of 
these actions. Producing them into animation effects 
of multimedia to make the students feel and imitate 
the operating essentials and action effect of characters 
in video, can make students better understand the the-
oretical knowledge. secondly, it improved the teach-
ers’ teaching quality and work efficiency. Multimedia 
not only has improved students’ learning ability of the 
sports knowledge, but also has become an important 
auxiliary tool for teacher’s teaching. In the traditional 
teaching, physical education teachers mainly depend 
on the teaching experience to teach students the 
knowledge, skills, by which the content of teaching 
updates slowly, and the students’ learning enthusi-
asm is not high. After the introduction of multimedia 
technology, the teacher can collect the outstanding 
coursework in the career of physical education online 
which has broadened the students’ horizons, enriched 
the sports teaching content, and greatly enhanced the 
interest in the physical learning. 

2.2 The problems of multimedia technology 
existing in the application of the physical 
education teaching

Although multimedia technology has gotten the favor 
of most students and PE teachers, there are still some 
problems existing in the application process which 
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mainly show in the following aspects. first, the oper-
ation proficiency of the physical education teachers 
for the multimedia remains to be further improved. 
Physical education teachers generally tend to do out-
door sports; but do not pay much attention to the theo-
retical knowledge. Influenced by the traditional teach-
ing concept, most PE teachers stick to the traditional 
demonstration teaching mode, but have not enough 
ability to accept the advanced technology, and even 
appear the phenomenon of exclusion, all of which 
reduce the teaching effect. second, they did not under-
stand the importance of the multimedia teaching meth-
ods. In the past, for quite a long time, the teacher had 
been the main body of teaching. the teaching content 
was set by the teacher, according to the arrangement of 
the outline, and students were in the position to accept 
passively. some teachers think that the multimedia 
teaching makes the students master a lot of informa-
tion so that distract their attention to learn sports skills 
and then influence the learning effect. third, the appli-
cation of the multimedia technology is too formal. 
Except for showing the textbook knowledge, vividly, 
multimedia can also increase the classroom atmos-
phere, which is the important way to attract students’ 
attention. however, in practice, most teachers did not 
make full use of the computer network resources. they 
only turned the original content of the lesson plan into 
coursework, and copied the original teaching mode 
mechanically, which lost the meaning of the reform, so 
that students’ learning demands were frustrated, learn-
ing motivation declined, and the teaching effect was 
unsatisfactory. 

3 thE WAys to IMProvE thE EffEct 
of PhysIcAL EducAtIoN tEAchINg 
rEforM

3.1 Improving the teaching level of PE teachers 

the learning ability of students is often influenced 
by the teachers’ teaching level, so improving the 
teachers’ ability to rule the multimedia technology is 
an important way to accomplish the teaching goals 
of reform. the advanced teaching means are the 
basis to do the education work well, and the physi-
cal education teachers, should rapidly change their 
teaching idea and deeply understand the benefits of 
multimedia teaching. Next, it should correctly grasp 
the students’ learning psychology, ask for opinions 
from the students, and promote the multimedia tech-
nology. both students’ curiosity about the multime-
dia technology and the desire to understand actively 
provided favorable conditions for the sports knowl-
edge learning. teachers should strengthen the ability 
to rule the students’ psychology, seize the students’ 
interest, use the advanced teaching means, and guide 

the students to discover problems independently. 
finally, it should strengthen the teachers’ ability 
to relearn. on the basis of deepening the existing 
knowledge, it should increase to absorb the ele-
ments of modern sports, keep the theory viewpoint 
and attitude of keeping pace with the times, under-
stand the demands of modern students, and reduce 
the distance with the students. schools should form 
an atmosphere of teaching new mode, and stimulate 
and inspire teachers’ learning desire of multimedia 
technology through the  teaching appraisal activities 
among teachers in different disciplines. It also should 
train the teachers in the school regularly, adapt the 
way that teachers attend lectures each other to com-
plement each other and draw lessons from excellent 
teachers’ teaching experience to achieve the purpose 
of improving the sports teachers’ teaching ability and 
professional quality.

3.2 Combining theory with practice, and focusing 
on physical exercise

unlike other disciplines, PE course has a strong prac-
ticality, and only after students actually practice the 
knowledge they mastered, they can we truly master 
the knowledge. In order to achieve a better studio 
effect, teachers must apply theory to practice, and 
increase the students’ understanding of the content 
about the textbook. teachers should divide the physi-
cal education teaching work into two parts according 
to the strong practicality, namely, the theory teaching 
and actual practice. theory teaching should give full 
play to the role of multimedia technology in order to 
improve student’s ability to master the sports knowl-
edge. the range involved in the multimedia teaching 
is wider, so when choosing the materials, teachers 
should combine with the actual condition and choose 
the teaching case with a moderate degree of difficulty 
to improve the reliability. for example, teachers show 
students the punches routines and implementation 
effect of the five-step boxing through the multimedia, 
analyze the essential of every action step by step to let 
students feel and experience the strength and stand-
ard of punches, then play the whole set of boxing 
teaching video to make students clearly understand 
the ultimate learning purpose, and finally, make stu-
dents transform the moves in their mind into practice. 
due to having a preliminary understanding of the 
movement technology, the learning speed of students 
accelerates obviously, which not only saves teachers’ 
teaching energy, but also improves the teaching effi-
ciency to a great extent. for some special sections, 
teachers should also transform the teaching material 
content flexibly and create favorable conditions for 
students’ learning and practicing activities. for exam-
ple, when teaching the whip technique, teachers use 
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the jump rope, the commonly used equipment activ-
ities, rather than a whip to create conditions for stu-
dents to practice after class at any time.

3.3 Innovating the teaching mode and the 
cultivating students’ ability to use knowledge

Interactive teaching is an effective way to improve 
students’ participating enthusiasm, and it helps check 
and improve students’ ability to master. compared 
with the traditional teaching, the modern teaching 
methods pay more attention to the communication 
and exchanges between teachers and students. Every 
student has different sports ability and different 
degree and level of interest in sports. therefore, in 
the process of teaching, it should vary from person 
to person, that is, teachers can appoint the students 
with standard actions as his assistant, which, on the 
one hand, can guarantee the practice progress, and on 
the other hand, can also have plenty of time to coach 
students whose practice level is relatively backward. 
the ultimate goal of teaching reform and the intro-
duction of multimedia teaching means is to improve 
students’ ability to observe and to apply the knowl-
edge they have already mastered. student have strong 
curiosity about new things, so teachers should take 
the psychological characteristics of students and 
adopt innovative teaching methods to attract their 
attention. Multimedia teaching show to students a 
more widely content and more nuanced interpretation 
of the knowledge points. In a sense, there are com-
mon characteristics for sports skills. for example, in 
the process of practicing a set of boxing, some move-
ments and actions such as some step type, the shape 

of the hand, the direction of jumping and running can 
be used in the practice activities in other chapters. 
When learning, students should study deeply into 
the content and interpretation skill presented in the 
multimedia classroom, and in the process of prac-
tical training, they should pay attention to observe 
the teachers’ demonstration actions, seeing the route 
from the dynamic movement, seeing the cooperation 
from the overall observation, seeing the posture from 
the static movement and summarizing the practice 
law to achieve the goal of use the knowledge flexibly.

4 coNcLusIoN

under the background of information, the PE teach-
ing is no longer limited to the mechanized preach-
ing, teaching and solving doubts, but more is to let 
students experience the joy of learning. At the same 
time of creating a relaxed learning environment for 
students, teachers achieve their goal of education.
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AbStrAct: With the population and development of information network technology, network resources 
are widely used in English reading teaching. Abundant resources on the Internet provide extensive learning 
 resources for college students. Network resources are playing an important role in English reading teaching. 
this paper analyzes the application of network resources in English reading teaching.
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Since the beginning of the new century, English teach-
ing has become the major course and reading teaching 
is the leading part of pro teaching. reading is the inte-
grated process of understanding a text and gaining infor-
mation. Improving the ability of English reading is the 
main approach to master the new knowledge. reading 
teaching has become the leading part in college English 
teaching. bringing in network resources, teaching mode 
in English teaching can effectively improve students’ 
abilities of listening, speaking, reading and writing to 
improve students’ English level.

1 tHE StAtuS quo of collEgE 
StudENtS’ ENglISH rEAdINg 
tEAcHINg

the main English reading teaching methods in our 
colleges and universities are reading and writing. 
college English reading materials and teaching meth-
ods are relatively old-fashioned, which is not con-
ducive to improve students’ English reading level. 
college students’ English courses are not much, their 
language foundation is weak, the teachers’ explana-
tions of English reading are not too thorough and stu-
dents’ lack of out-class reading training, which results 
in students’ quite narrow reading surface and is dif-
ficult to relate English reading skills with language 
knowledge and results in low levels of the students’ 
English reading. based on this situation, college stu-
dents’ English reading, teaching must improve teach-
ing mode and give up the traditional way of teaching. 
use modernizing teaching methods to create new 
teaching ways and methods to promote the improve-
ment of the students’ reading level. In recent years, 
the development of network information resources 
has a great role in promoting English teaching and 
effectively improve students’ English reading level. 

2 INtroducE NEtWorK rESourcE 
AdvANtAgES IN ENglISH rEAdINg 
tEAcHINg 

2.1 Abundant reading resources 

Network resources have no limitation of time and 
space and a variety of features, which contains 
resource information almost all over the world. from 
the formal point of view, it includes newspapers, 
magazines, news reports, pictures, charts and original 
books, etc. from the content point of view, it includes 
the knowledge of culture, history, geography, biol-
ogy and sports and entertainment from the world. In 
English reading teaching process, you can use these 
resources to stimulate students’ interest in reading to 
improve their reading level. 

2.2 The sharing of reading resources 

Internet It can make educational resources shared on 
the Internet platform. English reading teaching can 
be shared and exchanged in the world by Internet 
and multimedia courseware, for example, some large 
sites provide bilingual materials and translation for 
students’ searching. using network resources for 
teaching can not only enrich the teaching content, but 
also enrich teaching methods, which makes teach-
ing materials no longer limit to the traditional mode 
and can use the Internet, multimedia courseware and 
other forms of network resources to access a variety 
of reading information.

2.3 The timeliness of reading materials 

traditional English reading materials tend to be 
rigid, outdated, which is difficult to arouse students’ 
interest in reading. While network resources con-
tent are continuously updated, which is a dynamic 
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information system and information resources 
have aging characteristics, so reading materials on 
the Internet are the information closely related to 
today’s facts so that students can find some strong 
timeliness reading material to learn, expand their 
knowledge, while increasing social knowledge, 
broaden cultural awareness, which can effec-
tively cultivate students’ cultural communicative 
competence. 

2.4 Relatively strong, independent learning 

learning English reads through the information 
network technology can effectively implement stu-
dent-centered self-learning mode. targeted network 
courseware designation can meet the learning needs 
of all levels of learners of English reading. Extensive 
network resources can provide students the freedom 
to learn and students can choose their own reading 
resources according to their levels and conditions to 
improve students’ reading motivation and interests in 
reading.

3 tHE SpEcIfIc ApplIcAtIoNS of 
NEtWorK rESourcES IN ENglISH 
rEAdINg tEAcHINg 

3.1 Interactive teaching of materials and network 
resources 

English reading, teaching content is widely and stu-
dents can easily produce boring, sensible in learning, 
thus reducing their interests in learning. While the 
timeliness characteristics of network resources can 
meet students’ thirst for knowledge, network resource 
content is rich and has times flavor. teachers should 
base on textbooks content when having lessons, on 
which basis, using network resource information 
expand their reading knowledge and effectively relate 
English textbooks with network resources to enrich 
students’ knowledge and improve students’ reading 
interest, for example, when students learn the New 
Edit English language New Unit one Personality, 
teachers can allow students search for the relation-
ship between the color and your personality and 
describe personality they consult and understand in 
detail to introduce the lesson learning. At the end of 
the course, teachers can also add some extra reading 
classes for students searching and learning under 
class to expand their horizons and develop students’ 
interest in reading.

3.2 Actively develop network reading 

Students’ using network resources to improve their 
English reading level also needs active network read 
in the classroom. first, teachers can allow students 
to recommend their favorite e-books to the whole 
class students and say the reason it is recommended 
to adhere to the students’ good habit of reading in 
English. In addition, teacher in the classroom enhance 
the guidance of the text reading and recommend some 
suitable level, high-quality reading materials to stu-
dents, such as outstanding journal-reader’s digest, 
excellent English website times and so on. the rec-
ommendation should base on students’ interests and 
their knowledge level to comply with individualized 
features to maximize the students’ English reading 
level. 

3.3 Create english reading scenarios and 
interactive learning mode

learning English reading teacher in the classroom 
alone explain the content is not enough, a sense of 
language learning, language depends mainly on rea-
sonable scenarios set up to improve students’ English 
reading level is an effective way. In college English 
reading, teaching, teachers should make full use of 
coursework and extensive network of resources, 
design all kinds of contextual dynamic interactive 
activities. In the network environment such interac-
tions mainly refers to the process of dynamic and 
static exchange student with a computer, students 
and students, between students and teachers, such as 
through the mutual interaction between them, so that 
students learn more knowledge of English. for exam-
ple, discuss and exchange English national customs, 
cultural history, geography, and other topics about 
online establish English in the classroom through net-
work resource and input them in an objective, true and 
natural language, so that students can grasp English 
charm in a real or virtual reality learning environment 
and cultivate interest in learning the language.

4 coNcluSIoN

Network information resource like a boundless sea, 
where students can find their own way of learn-
ing methods. In the network environment, students’ 
English reading, teaching must adhere to make the 
textbook as a foothold and network resources as a 
major expansion form to improve and deepen English 
reading to improve students’ English reading level.
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AbsTrAcT: Multimedia technology plays an important role in college english teaching. It has changed the 
disadvantages of traditional teaching, but there are advantages and disadvantages. Obvious advantages are: it 
can give full play to students’ highest body function, improve the effect of learning and ability cultivation, and 
solve the contradiction in the class. At the same time, it emphasizes the use of multimedia and despise in teach-
ing, and the phenomenon such as the excessive use of multimedia and being turned into a demonstration class 
of courseware and the disadvantages of multimedia english teaching. The application of multimedia in college 
english teaching, makes the form of teaching and learning mode a diversification, improves the learning effi-
ciency, and promotes the college students’ english thinking ability. 
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1 INTrOducTION 

with the development of the society, modern teach-
ing technology facilities perfect gradually, applying 
multimedia teaching has been loved by many teach-
ers, everybody wants to the means of information 
technology to improve the teaching of the deficien-
cies. The use of multimedia cannot only stimulate 
students’ interest in learning, the more that they can 
truly become the main body of learning, change pas-
sive learning into active learning. with the deepening 
of quality education, college english teaching has 
shifted from teacher-centered to student-centered, 
teaching means and on teachers’ teaching primarily to 
big to use multimedia technology, which makes class-
room teaching more vivid and specific image. The use 
of multimedia to create good english communication 
environment, improve the students’ interest in learn-
ing english, expand students’ thinking space, greatly 
improving the efficiency of classroom teaching. 

2 The MeANINg Of The MulTIMedIA 
TechNOlOgY IN cOllege eNglIsh 
TeAchINg 

The application of multimedia technology in educa-
tion teaching is the most promising and exciting devel-
opment field. The progress of the society, the rapid 
increase of science and technology, knowledge and the 
expansion of population, be badly in need of training, 
can adapt to the times of personnel. use of multime-
dia technology has high integration, good interactiv-
ity, large information capacity and feedback in time, 

will be a variety of information at the same time or 
alternating role of the learners’ senses, fundamentally 
changed the shortcomings of traditional teaching, to 
make learning more fun, nature, and human nature. 
The significance of the application of multimedia 
technology in education teaching both deep and far. 

1      Multimedia teaching of college english teaching 
content changed from abstract to intuitive, con-
venient for observation and understanding, facili-
tates learning and mastering the teaching material. 

2   change number of short, hard, and improve the 
teaching speed, saving, reduced the labor of the 
teacher. 

3   with the advance of science and technology, mul-
timedia technology combined with network tech-
nology, combined with simulation technology, 
combined with artificial technology and other 
high-tech application in the teaching of college 
english and all disciplines that will bring about a 
new revolution of human education career. 

3 AdvANTAges ANd dIsAdvANTAges Of 
MulTIMedIA TechNOlOgY IN cOllege 
eNglIsh TeAchINg 

3.1 The advantages of multimedia technology in 
college English teaching 

3.1.1 The application of multimedia technology 
can give full play to student’s main body role 

Advocates of the subjectivity education, is the real-
ity of the socialist modernization construction need, 
also are the trend of education reform in the world. 
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subjectivity schooling process, it is the teacher 
guided students, independent learning and independ-
ent activity process. According to cognitive learning 
theory point of view, and must give full play to the 
initiative and enthusiasm of the students, students can 
get effective cognitive. 

3.1.2 Application of multimedia technology 
teaching composite to improve the effect of 
learning and training ability 

If let the student hear and see, through discussion, 
exchange, use your own words, keep knowledge will 
be greatly superior to the traditional teaching effect. 
Application of multimedia courseware teaching, can 
effectively stimulate students’ interest in learning, 
make students produce strong desire to learn, to form a 
learning motivation, active participation in the teaching 
process, giving much information to the classroom, the 
students easy to accept, in a happy atmosphere, inter-
active discussion mastered the emphases and difficul-
ties of teaching, the teaching effect is quite obvious. 

3.1.3 The application of multimedia technology 
can be effectively solve the contradiction in 
the class 

computer multimedia technology, through the text, 
graphics, images, audio, animation and interactive 
network, can make the teaching process is illustrated, 
lively, more broad knowledge. The students go to the 
dynamic environment, the teaching content easier 
to understand and master, can greatly accelerate the 
learning process, improve the learning efficiency. 
More importantly, because the speeding up of the 
teaching development, in virtually increased the learn-
ing time for students. In the physics classroom teach-
ing, it is hard to throw a lot of content that can solve 
a problem, such as satellite, the speed of the universe 
and the planets such as the movement of the sun, linear 
motion and force analysis, etc., if use the traditional 
teaching methods, even speak a lesson, students can 
also be difficult to understand, but will only deepen 
students fear of physics learning. This knowledge can 
use multimedia technology to let everybody see an 
intuitive situation of simulation, which not only can 
be content to be lively, stimulate students’ interest in 
learning, can also increase the students’ knowledge. 

3.2 The disadvantages of multimedia technology in 
college English teaching 

3.2.1 Emphasizes the use of multimedia and 
content in teaching 

some teachers at first tried to use multimedia auxil-
iary teaching of the computer, then his life, but only 
from, who has lost his formation of teaching style for 
many years, but don’t know the computer multimedia 

course, there are other media incomparable superior-
ity, but the other media and teaching means many of 
the features is that it cannot completely replace, such 
as physical, stick-figure function can not be ignored 
in the classroom. Therefore, teachers should not act 
blindly, but should be in accordance with the need to 
choose the appropriate teaching media and means. 
reasonable use of multimedia and traditional media 
and means, play to their strengths. According to the 
actual students, teaching content, practices, properly 
chooses the media forms. 

3.2.2 Excessive use of multimedia and being 
turned into a demonstration class of 
courseware 

reasonable use of computer multimedia auxiliary 
teaching can bring on the efficiency of english class-
room teaching “geometry” leap. It is proved by the 
practice of the countess. however, deliberately pursue 
modernization, excessive use of multimedia, english 
class in a demonstration class of multi-media course-
work, teachers became the projectionist, will bring 
the consequences of too much of a good thing. 

4 The ApplIcATION Of MulTIMedIA 
TechNOlOgY IN cOllege eNglIsh 
TeAchINg 

The application of multimedia, it inspired the students’ 
enthusiasm in learning english, at the same time makes 
it easier to college students’ understanding of english. 
still can effectively enhance the teaching effect and 
improve teaching efficiency, optimize the teaching 
process, ensure the realization of course objectives. 
The application of multimedia coursework in english 
teaching, bring a qualitative leap for english teach-
ing, it is through the use of computer to text, images, 
sound, animation, information processing, such as 
sound, like, figure, and teaching system, to see, hear, 
touch, want to visualize the teaching a variety of ways. 
broke the traditional teaching model, accords with the 
cognitive law of students, and promote the develop-
ment of students’ thinking in multidirectional. 

4.1 Multimedia teaching to promote college 
students’ English thinking ability 

Thinking and language are inseparable, people’s 
thinking is carried out through language, modern 
teaching technology to develop the students’ ability 
of thinking in english has a great role in promoting, 
for intuitive in college english teaching has created a 
very good learning environment and conditions. due 
to use all kinds of modern technology to create, to 
learn english can be ruled out as far as possible in 
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the classroom in chinese interpretation of the inter-
ference, which is beneficial to train students to think 
in english sound study habits. 

4.2 Multimedia teaching to college English 
teaching form of diversification 

The best english teaching the student can see only the 
teacher, teaching AIds, a blackboard and a few sim-
ple implementations of the “a blackboard and a piece 
of chalk, a mouth and listen to” teacher infusion gives 
priority to the traditional teaching methods. Teachers’ 
teaching on just to read, listen to the tape, such as 
dictation, recitation, check a series of links, make 
learning tool language in communication, people 
become really boring. Now, we can use multimedia 
to the modern teaching means, make the teaching of 
diversification, get rid of the same. 

4.3 The diversity of multimedia teaching, let the 
students’ English learning 

want to ask what’s the hardest part of learning 
english? Is remembering words, this is the first big dif-
ficulty to learn english. use of multimedia, can make 
the difficulty somewhat easier. As we know, recite to 
eyes, mouth, ears, hands, such as joint training, will 
reach the appropriate effect to recite. Only don’t write 
back, back not only, only back not to see is to reach 
good effect, and make students more such problem of 
multimedia solved this problem for us, and the sound, 
image, animation, etc., make the word senses fully 
mobilize students, memory effect will be better. for 
example: in a physical memory word, you can use 
some brute image, let the students hear the pronunci-
ation of the new words, both from the cashier and saw 
the physical, memory, faster, and higher interest. 

4.4 Speed up the pace of multimedia teaching 
to college english teaching, ensure English 
learning efficiency is also improved 

The traditional english teaching theory, tend to 
regard the teaching process as a simple linear one-
way process of teachers, students and teachers are 
the main body of the whole teaching process, is the 
only source of information, while the student is the 
object that is a passive information receiver, teach-
ers teaching the basic form is: explanation, practice, 
questions and feedback, according to the evaluation 
results is repeat and repeat or the end of the teaching 
practice. with multimedia, the students in the same 
computer man-machine communication, can put 
forward to illuminating, arouse the students to think 
about desire, constantly thinking, to explore, fast fast 
rendering, practice, feedback, etc., in this way, speed 
up the pace of teaching, improve the efficiency. 

4.5 Multimedia teaching to modernize the college 
English teaching 

In the habitual teaching mode, teaching in teachers’ 
teaching, using chalk and blackboard teaching way. 
Modern multimedia teaching technology replaced 
the static, rigid teaching AIds, and delicate audio-
visual with excellent pictures and texts, injected fresh 
blood into classroom teaching, especially for the stu-
dent’s image thinking plays a unique role of guidance, 
stimulation. 

5 cONclusION 

Type in a word, english is neither understand course, 
need to understand; Nor the knowledge courses, to 
remember, english is a technical course, if you want 
to learn english well, the key is to practice, prac-
tice, and is inseparable from the scene of language 
practice. so the best use of multimedia technology 
in college english teaching, will greatly enrich the 
classroom teaching, as the college students’ english 
learning situation, stimulate the students’ interest 
in learning english, has set up a bridge for the col-
lege students’ understanding of western culture. The 
characteristic of teaching of multimedia teaching, 
with its distinctively rich teaching contents, vivid 
teaching situation, promote the informatization of 
education technology, and gradually break “a black-
board, a piece of chalk and a mouth all listen to” 
infusion of traditional teaching methods of teachers, 
build up the new teaching mode. so the judicious 
use of multimedia teaching in college english class-
room teaching can promote students’ understanding 
of knowledge, increase classroom capacity, optimize 
the classroom teaching efficiency, to create an eco-
logical classroom, is an effective auxiliary means of 
teaching. let’s continue to work hard on the use of 
multimedia technology in college english classroom 
teaching, teaching play to their potential, compre-
hensively improve the level of college english teach-
ing, so that the multimedia technology in college 
english teaching continuously to make an ecological 
classroom. 
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AbSTrAcT: This design is a simple application of the pulse digital circuit, the design of the basketball 
competition 12 minutes and 24 seconds and the timer. The timer function is ready, can be directly reset, started, 
paused, is continuous and has an alarm function and application of the seven segment digital tubes to display 
the time. This paper presents the main function and application of the timer, studies the working principle of the 
timer, points out a module for design of the circuit, and finally, the designed circuit has carried on the overall 
performance of the test.
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1 InTroducTIon

with the advent of the era of information, electronic 
technology is playing an increasingly important role 
in social life, the use of mold knowledge electric and 
electric design of electronic products has become 
an indispensable part of social life, especially in 
all kinds of sports, timer test performance athletes 
become an important tool. In many areas, the timer 
is widely used, such as in sports, timing alarm, the 
game’s countdown timer, traffic lights, traffic lights, 
pedestrian lights, also can be used as a variety of 
pills, tablets, capsules in specified time remind drug 
use, and so on, there is the visible timer in the present 
society is how important.

2 The mAIn funcTIon And ApplIcATIon 
of The TImer

In the basketball match, the player’s ball stipulated 
time can’t more than 24 seconds, or foul. This course 
design of “basketball competition and 24 seconds 
timer”, can be used in the basketball match, for play-
ers all time limit of 24 seconds. once a player the ball 
for more than 24 seconds, it automatically alarms to 
determine the players foul.

24 seconds timer has the following functions: 
display the countdown function; reset, start, pause, 
continuous function; 24 seconds timer for decreas-
ing timing, timing interval to 1 second; diminishing 
the timer timing to zero, the immortality of the dig-
ital display lamp, and a photoelectric alarm signals, 
etc. The timer has start, pause and continuous func-
tions, you can easily implement breakpoints timing 
function, decreasing when the timer to zero, have a 

photoelectric alarm signals, also has extensive appli-
cation value in social life.

3 The worKIng prIncIple of 
bASKeTbAll compeTITIon TImer

3.1 The working principle of description

24 second timer solution reference block diagrams are 
shown in figure 1. It includes a second pulse generator, 
counter, decoding the display circuit, alarm circuit and 
control circuit module, etc. which counter and control 
circuit is the main module of the system. counter com-
plete the 24 second timer function, and the control cir-
cuit to complete counter reset directly, start counting, 
pause/continuous counting, decoding display  circuit 
without the lamp, timing, time to call the police.

figure 1. 24 seconds timer system design block diagram.

4 cIrcuIT deSIgn

4.1 Basketball competitions of the 24 s timer 
circuit as shown in figure and 74 ls192 irfpa 
foot figure
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figure 3. 74 ls192 irfpa foot figure.

LD  is asynchronous parallel load control terminals 
(low level) effectively, CO , BO, carry, a borrow out-
puts (low level) effectively, cr is asynchronous reset, 
d3 – d0 is the parallel data input, Q3 – Q0 is the 
output terminal. 74192 working principle is: when the 
LD = 1, cr = 0, if the clock pulse to CPU, and CPD = 1 
are completed in the counter on the basis of the preset 
number counting function, when the count to 9 CO 
end sends out carry jump pulse; If the clock pulse to 
the CPD

 end, and CPU
 = 1, the counter count reduc-

tion functions performed on the basis of the preset 
number, when the count reduction to 0, BO end sends 
out a borrow jump pulse. composed of 24 74 ls192 
hexadecimal decreasing counter design principle is: 
only when low BO1 end issued a borrower pulse, high 

counter to count reduction. when in full zero, high 
and low counter to 0, and LD2  = 0 load end, counter 
parallel load, under the effect of CPD

 the input clock 
pulse, the counter again into the next cycle count.

4.2 The clock module

To provide 74 ls192 counter with a temporal pulse 
signal, reduces the count, this design uSeS the mul-
tiple harmonic oscillation circuit, composed of 555, 
555 job characteristics and its calculation formula, 
the output cycle of the pulse cycle as follows: T = 0.7 
(r1 + r2) 2 c. As a result, we can calculate the var-
ious parameters through the calculate and determine 
the r1 take 15 k ohm, r2 take 68 k ohm, capaci-
tance c for 10 uf, c1 0.1 uf,. So we got the relatively 
unchanging pulse, and the output cycle for 1 second.

4.3 Auxiliary sequential control module

control circuit to complete the following four functions:

1      directly open the “reset” switch, the counter out 
the lamp.

2   closed when the “start” switch, the counter should 
complete load function, display shows 24 seconds; 
disconnect “start” switch, the counter to start the 
countdown.

3   when the “pause/continuous” switch in the “pause” 
position, the control circuit blocks the clock pulse sig-
nal cp, counter stop counting and displays the origi-
nal number unchanged, “continuous” pause/switch is 
in “continuous” position, the counter to count.

figure 2. basketball competition the 24 s timer circuit diagram.
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4   when the counter countdown to zero, the control 
circuit shall be published a warning signal, make 
counter the zero state unchanged, alarm circuit 
working at the same time.

when the count to zero, the two counter output a 
borrow more for low (0), so the design will be high 
a borrow BO2 feedback to the diode negative polar-
ity, + 5 v power supply at this time thlessk resistor 
to make ledssignaloelectric alarm signals, alarm 
 functions, and when the countdown, high output BO2  
for (1), diode doesn’t call the police.

5 The whole cIrcuIT performAnce 
TeST

1      first realizes basic load than 24 seconds regressive 
functions. The realization of the function of load is 
not hard. will ~ the loAd low level can be reached. 
As shown in figure 4. The simulation circuit.

2   count to zero after stop counting and report to the 
police.

6 concluSIon

This design mainly through the modular thought, and 
gradually realizes the functional requirement of the 

design to achieve the required. clock module pro-
vides a frequency of 1 hz to count the pulse signal, 
so as to realize the counter counting interval to 1 sec-
ond; counting, decoding display module is to achieve 
a subtraction counting functions; Alarm module is to 
achieve when the count reduction to the zero signal 
photoelectric alarm; control module is mainly in 
order to realize the start of the timer, reset and pause/
continuous function directly, including the direct 
reset, by the control switch control decoder blanking 
end, thus can realize display decoder out the lamp; 
Through pause/switch so as to realize continuous 
breakpoint timer function. At this point, the success-
ful completion of the design.
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AbstrAct: University ideological and political online education platform is the main object of education, 
and is an indispensable part of college ideological and political education. With the changing environment in 
our country, there are big shortages in the current college ideological and political online education platform. 
this paper first analyzes the current situation of university ideological and political online education platform, 
and then studies the improvement measures, hoping to provide some help for the relevant personnel. 

KeYWords: Ideological and political education; online education platform; improvement measures. 

1 IntrodUctIon

With the development of computer network technol-
ogy, university education has a high dependence on 
the network, online education platform has played 
an important role in the college ideological and 
political education, how to build a more effective 
online ideological and political education platform 
under the new situation is the focus topic of this 
study, this paper mainly analyzes the structure of 
university online ideological and political education 
platform. 

2 the constrUctIon of UnIversItY 
IdeologIcAl And polItIcAl onlIne 
edUcAtIon plAtform 

University ideological and political online educa-
tion platform is in line with the requirements of 
environmental changes, with the rapid development 
of Internet, the network culture status has been fur-
ther improved, especially among young people, it is 
necessary to establish a unified educational platform 
to strengthen education. construction of university 
ideological and political online education platform 
also complies with the requirements of digital tech-
nology, with the rapid development of cloud com-
puting, Internet and mobile technology, the digital 
technology has become the development direction of 
information technology, education reform also needs 
to follow the direction of development. 

construction of university ideological and political 
online education platform is the optimal allocation of 
resources to achieve the ideological and political edu-
cation requirements, open university resources can 

bring positive influence of social values and so on. In 
the ideological and political education work, theory 
and practice are important to the process of educa-
tion, under the new situation of various cultural trends 
widely disseminated, have a great impact in educa-
tion, the Internet itself is not self-cleaning function, 
the construction of university ideological and politi-
cal education network platform is very necessary for 
implementing ideological and political education for 
college students.

3 problems In the constrUctIon 
of UnIversItY IdeologIcAl And 
polItIcAl onlIne edUcAtIon 
plAtform 

the main body of university ideological and political 
education network platform is a network platform, 
the current development of university ideological and 
political online education platform is extremely une-
ven, there are many problems. 

3.1 Inadequate network infrastructure 

most of the construction development of university 
ideological and political education network platform 
is relatively late, a lot of network equipment are rel-
atively backward, affecting the stability of transport 
deformation of the network. 

due to local causes of uneven economic develop-
ment of universities, resulting in time and scale of 
development of university ideological and political 
education network platform there are also very dif-
ferent, generally in the construction of the univer-
sity’s network infrastructure set up, the science and 
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engineering construction investment is much higher 
also in agriculture, forestry, etc., ideological and 
political education network platform construction 
investment undergraduate colleges is higher than 
vocational colleges. In network security platform 
construction, initial construction for safety without 
much consideration, resulting in the presence of a 
lot of insecurity in network platform construction, 
many students were once hacked and infected with 
trojan, etc.. 

3.2 Inadequate management manners 

currently the vast majority of university ideological 
and political education network platform manage-
ment use rules and regulations, management per-
sonnel arrangements to start perfusion work. this 
management model is not suitable for the Internet 
era. With the network uses the crowd gradually 
increased, the quality of the management team 
limited staff and management in the form of very 
simple, can not effectively manage student online 
behavior. management not in place also led to a lack 
of an incomplete school learning materials, or inva-
lid information. 

3.3 Education website problem 

After years of development, all colleges and univer-
sities have established a university ideological and 
political education network platform, although the 
construction site flourish, but the column and the 
content of the site so inadequate, there is no ideo-
logical and political education sector design inno-
vation, students generally are not interested. many 
universities lack of ideological and political educa-
tion network platform to discuss hot topics in the 
area of it and thinking, there is no educational func-
tion of social practice, although there are a lot of 
college ideological and political education network 
platform to establish a discussion board, in practi-
cal applications, there are no professional teachers 
guiding or educating, it’s easy for students to form a 
misconception or view. 

site construction analysis, not college ideological 
and political education network platform sub-pages 
setting is not obvious, students have a difficulty 
quick inquiry, the impact of the network platform 
to play a role. the slowdown in the forum sets up 
web pages, content and themes, though they are very 
positive, but too scarce, there is no appeal, students 
rarely visit. the bbs campus building is a relatively 
hot construction sector, students generally have a 
high interest in participating, but there is a lack of 
supervision, failing to play the role of ideological and 
political education. 

4 Improvements 

for the problems in the above university ideological 
and political education network platform construction, 
this paper advises to improve in the following aspects. 

4.4 To strengthen infrastructure construction 

In university ideological and political education net-
work platform, it needs to speed network infrastructure 
construction, renovate the campus network, accelerate 
technological change, it also needs to increase broad-
band investment, improve network speed, enhanced 
wireless network investment, to achieve docking of the 
campus network. Ideological and political education 
at the University of sinks in the network platform, 
hardware building needs attention, constantly upgrad-
ing servers to ensure reliability and scalability. for 
security problems, it needs to set up an emergency 
team of network security, do good network security 
work, monitor students’ Internet behavior. 

4.5 To create a culture atmosphere beneficial to 
university ideological and political education 

Actively promote and highlight the campus network 
of ideological and political control in the freshmen, 
to stimulate the enthusiasm of students to participate. 
schools need to further integrate education resources, 
expand the influence of network ideological and polit-
ical education, increase the intensity of coverage, use 
certain technical means to regulate students’ online 
behavior.

In the construction of university ideological and 
political education network platform, it needs to 
attract students’ attention with exciting contents, 
can watch the exhibition network caucus activities 
columns to attract students’ attention, also needs to 
expand the regulatory arrangements for full-time 
teachers, to intensify network propaganda and inter-
active efforts of other websites, improving the stu-
dents’ interest in participating. 

University ideological and political education net-
work platform construction needs to focus on and 
use a variety of popular web platforms, such as QQ 
group, flying letters groups and others, these sites 
have high popularity, members can participate in a 
wide range and active discussions. during the discus-
sion in the QQ group, etc., are acquaintances of the 
world, so there is a strong provocative in some hot 
issues and common problems, need to pay attention 
to the guide, can not cause the student’s reverse psy-
chology. construction of university ideological and 
political education network platform also needs to 
pay attention to innovation, for example, you can take 
full advantage of the micro - channel platform and 
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micro-blogging platform to inspire students’ enthusi-
asm to participate. 

5 conclUsIon 

In summary, this paper first analyzes the current 
situation of college ideological and political online 
education platform, and then studies improvements. 
china’s traditional university ideological and political 
education platform play an important role, the devel-
opment of the Internet makes the role of traditional 
education platform effective, currently the construc-
tion of ideological and political online education plat-
form also requires an innovative platform model, to 
strengthen the construction management. 
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AbstrAct: With the country vigorously supporting vocational education, vocational colleges develop rap-
idly and their scale and impact continuously rise. At the same time, colleges’ sports culture patterns have higher 
requirements. this paper analyzes the status of sports culture patterns from the connotation of sports cultural 
construction and carries out a new model of our college’s sports culture.
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1 IntrODuctIOn

With the deepening reformation, quality education 
has become the main theme of physical education. 
sport is an important part of our education and also 
the key element of quality education. but in the devel-
opment of china’s sports culture, there are many 
problems waiting for us to explore new ways to solve.

2 unIvErsItIEs spOrts cuLturE 
cOnnOtAtIOn

In 1974, the renowned international sports terminol-
ogy commission inaugural chairman, Dr. ni Gua • Lai 
Kese, led the compilation of the sports vocabulary, in 
which the explanation of physical sports culture is an 
important part of the generalized culture and the law 
and scope that integrate a variety of physical exer-
cises that can be used to improve human biology and 
spirit capacity. the frequent concept of sports culture 
emerged in the mid-80s of the 20th century, which has 
become a unique cultural phenomenon in social life and 
social culture that covers the entire socio-cultural sport. 

construction of campus sports culture needs con-
sideration of the cultural background to convert the 
strong physique destination of the traditional sports 
concept into an important means of improving human 
life quality. Mental health education is an important 
way to carry out students’ all-round development and 
also an important component of our country moral 
education in colleges and universities. With the devel-
opment of china’s campus sports culture and shining 
campus sports culture will produce widespread posi-
tive impact on college students’ mental health.

3 tHE stAtus QuO Of cOLLEGE spOrts 
cuLturE 

3.1 Material culture construction

vocational colleges’ sports material culture is an 
important safeguard for the development of colleges’ 
sports culture from campus culture category, which 
mainly covers the sports venues, sports facilities 
and sports sculpture. colleges’ sports stadium is an 
important place for teachers and students exercise, 
recreation and organization activities and also an 
important basis for sports culture construction. With 
the vocational colleges’ development, vocational edu-
cation has transited into mass education and with the 
growing number of students, the original stadiums 
and infrastructure, the students teaching and training 
have been unable to meet. 

3.2 Cultural institution building

the system is a public conduct code and achieve 
authority establishment in public compliance. 
colleges’ sports institutional culture mainly belongs 
to the middle part, specifically refers to the college 
sports systems, charters and organizational system. 
campus sports activities the specification participa-
tion of teachers and students should reflect the values 
and spirit of school sports[1]. cultural system is pri-
marily a constraint file. throughout the construction 
of cultural systems in china since the founding, the 
government continued to strengthen the construction 
of laws, regulations. since the reform and opening up, 
china has announced a significant school sports laws 
and regulations. 
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3.3 Spiritual culture construction

With the further development of the education ref-
ormation, the status of vocational education further 
highlight and school sports also appears the tran-
sition from the previous simple pursuit of physical 
fitness to development and technology transfer and 
to physical education throughout students’ lifetime 
under the guidance of new health concept. After 
seven vocational colleges’ student survey, about 84 
percent of students have scientific understanding 
of healthy concept. 76 percent of students do not 
have smoking habit and 68 percent of students do 
not have drinking habit. Drinking, which shows that 
students’ understanding of health is not just the body 
having no disease[2]. At the same time, with social 
economic growth, psychological problems have 
become increasingly prominent. students’ health, 
especially mental health has caused widespread 
concern of the whole society. Most of the institu-
tions have varying degrees of mental teachers, under 
the guidance of various forms of activities, through 
sports knowledge lectures, the students popularize 
mental health knowledge education.

4 cOLLEGE spOrts AnD cuLturAL 
pAttErns 

A campus culture is important blood for universities 
to survive and develop and is the essence of universi-
ties, also the key factors constituting schools strength 
and competitiveness. 

construction of campus culture, is an important 
basis for the work of the institutions and forward- 
looking. college campus sports culture heritage cam-
pus culture important function, on the other hand, is 
innovation of college campus culture and the devel-
opment model of campus sports culture is significant. 

4.1 Colleges sports cultural characteristics 
embodied through sports work

sports work is mainly instituted in daily physical 
activity training and curriculum development and stu-
dent extracurricular school sports, and so on. sports 
work exhibition process should reflect the vocational 
school characteristics as well as the school tradi-
tion. sports programs can not only spread vocational 
sports cultural center, but also own the responsibility 
to promote school’s physical culture. In curriculum 
designing process, make the curriculum become an 
important carrier of campus culture[3] in conjunction 
with the school’s educational thinking and positioning 
institutions to become the school’s display window, 
meanwhile, to achieve coordination and guidance of 

formal and scientific development through the sports 
culture carrier core to become the important contents 
of campus sports culture. 

4.2 Looking sports culture-building results from 
changes in the school

the running time of many higher vocational colleges 
is short, but they have a long cultural predecessor. 
so many school’s sports culture is also very bright 
and has relatively sharp features, which are important 
basis for vocational schools physical culture and has a 
vital role in sports and cultural development process. 
the formation of vocational physical sports culture 
must borrow school’s history to produce their own 
brand characteristics, which requires us to dig deeper 
and comprehensively clear up. 

4.3 Using the school-enterprise cooperation and 
innovation and enrich campus sports culture

school-enterprise cooperation is an important 
development direction of the vocational colleges 
and relates to vocational college’s development and 
survival. through school-enterprise cooperation, 
continuously explore the development of school 
characteristics and innovate educational model and 
scientifically select cooperation partners. through 
school-enterprise cooperation mode, tap coopera-
tion enterprise own content and characteristics and 
establish comprehensive relations and carry out 
schools and businesses work difficult break. Overall, 
the school-enterprise cooperation should strengthen 
cooperation and exchange with corporate to make 
students master the basic quality of enterprise 
requirements and go into corporate culture. 

4.4 Make industry culture as a supplement to 
expand campus sports culture space

Industry culture is valued and behavior gradually 
formed in the long run. An industry at the time of 
formation will become a common philosophy of staff 
and stark industry characteristics. In college students’ 
professional capacity training, we must focus on cre-
ating a culture industry[4], in the field development 
process, present a variety of campus sports culture 
development possible to deepen school-enterprise 
cooperation form and promote win-win situation of 
vocational colleges and industry.

5 cOncLusIOn 

vocational colleges’ sports culture construction has 
important implications for vocational education 
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continued healthy development. We should make 
sports work content as a priority to construct unique 
cultural characteristics campus sports culture. Make 
changes in the school’s history as the main line, 
through school-enterprise cooperation partners to 
constantly enrich the campus physical culture devel-
opment results. consider the status of the industry 
culture as a supplement to expand the campus sports 
culture space. Explain campus sports culture new 
connotations to build a new campus sports culture 
model of colleges’ features.
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AbsTrAcT: The visual simulation technology gives an immerse visual effect and attracts people to the 
creation of situations by creating a visual real virtual reality environment, making people emphatetic. Using the 
visual simulation technology in business English teaching can effectively stimulate the enthusiasm of students, 
improve student’s motivation to learn, enhance the content of classroom interaction, and improve a student’s 
learning efficiency. Meanwhile, the visual simulation technology creates an environment for students to better 
understand and use foreign trade English, it changes the traditional teaching model to improve the quality of 
English teaching in foreign trade, and enriches the practice of foreign trade English teaching to help improve 
the student’s business English comprehensive learning ability.
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1 InTrodUcTIon

due to the rapid development of china’s science and 
technology, more and more advanced equipment and 
technology are used in the field of education, enriching 
the teacher’s teaching methods and improving the stu-
dent’s enthusiasm for learning and learning efficiency, 
improving the overall quality of education. Visual simu-
lation technology is a typical example of china’s foreign 
trade English teaching. Through the creation of relevant 
teaching environment, visual simulation technology 
makes students immerse in the created learning environ-
ments to learn expertise knowledge, improves the emo-
tional and rational awareness of foreign trade English 
expertise, effectively promotes students to improve 
learning efficiency, enhances the learning proactive, 
while in the created environment, students are able to 
use their own ideas into the environment in mind, help-
ing students cultivate divergent thinking. The important 
feature of visual simulation technology is reflected in 
the creation of transfer between immerse effect and feel-
ings. From the visual and auditory sensory stimulation 
for students, improves student’s understanding degree of 
trade English teaching, improving learning enthusiasm 
and promoting the improvement of teaching quality.

2 A ThEorETIcAl sTUdY oF VIsUAl 
sIMUlATIon TEchnologY In ForEIgn 
TrAdE EnglIsh TEAchIng

2.1 Improve student’s cognitive ability in foreign 
trade English

In the process of learning foreign trade English, stu-
dents can’t just obtain knowledge taught by teachers 

in the classroom, which will not only allow students 
to feel boring about the curriculum so that students 
lose enthusiasm for learning, reduce learning effi-
ciency, but also that the teacher impart knowledge 
depending on the teacher’s own understanding of 
knowledge, can not let the students feel immediately 
the overall framework of knowledge. so visual simu-
lation technology in business English teaching makes 
up the deficiency of traditional teaching methods, 
attracts students to create situations through the crea-
tion of virtual situations, allows students to  complete 
the construction of their own knowledge framework, 
and improves the awareness of trade application 
knowledge. If the acquisition of knowledge is out 
of using context, the knowledge learned by students 
is only the understanding of the textbooks, then the 
understanding of knowledge is isolated, one-sided. 
business English teaching takes language learning 
as the important teaching target. language teaching 
is inseparable from the words and dialogue learning, 
words and dialogue come from situations of life. 
Therefore, the visual simulation technology creates 
the language exchange situation, so that students 
learn English naturally. Through the creation of 
 foreign language learning environment, visual sim-
ulation technology makes students to express their 
feelings in the environment, exchange foreign lan-
guage learning in the environment actively, achieving 
the purpose of situation teaching.

2.2 Interactive learning improves student’s 
learning efficiency

According to the relevant survey data, the process of 
students acquiring knowledge is that students acquire 
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and discover knowledge independently, rather than 
passive learning in the classroom. students are able 
to acquire knowledge only if the brain is involved in 
the interaction of knowledge. Through the creation of 
relevant context, visual simulation technology makes 
students to participate in the business English learn-
ing, accomplish learning tasks through interactive 
learning thinking. And trade English language learn-
ing is mainly applied to the actual communicative 
activities, students conduct foreign trade through the 
creation of language in the context of the exchange of 
learning, improve their practical ability to use trade 
language. Through the professional language teach-
ing situation, visual simulation technology makes stu-
dents to conduct interactive learning in the context, 
master foreign language system, understand the latest 
developments of the knowledge of foreign languages 
and foreign trade language more deeply. In the con-
text of students through interactive learning, increas-
ing their exposure to trade foreign language, enriched 
trade foreign language learning content. by visual 
simulation technology trade language materials trans-
formed into a virtual sound and image information 
converted from unity to acquire knowledge multifac-
eted way for three-dimensional way transmission of 
knowledge, students in English learning situations 
with visual and auditory comprehensive experience 
in foreign trade English knowledge, to acquire knowl-
edge of the characteristics of foreign trade English, 
improve motivation to learn, improving the overall 
quality of teaching.

3 ThE prAcTIcAl ApplIcATIon oF VIsUAl 
sIMUlATIon TEchnologY In bUsInEss 
EnglIsh TEAchIng

3.1 Visual simulation technology can be applied to 
individual items of English teaching

students learning foreign trade English are mainly 
about the practice of learning life related closely to 
the project of life. create business English learning 
environment through visual simulation technology, 
carry out a variety of experiential learning pro-
grams that can take advantage of learning resources. 
students learn and practice continued in the context 
of the creation, learning in practice and practicing 
in learning. As a new mode of foreign trade English 
teaching, visual simulation technology in the foreign 
trade English teaching can improve the motivation 
of students to learn the knowledge, promote stu-
dents to find access to knowledge actively, cultivate 
the student’s innovative ability of foreign trade lan-
guage learning, strengthen student’s understanding 
of knowledge, improve their ability of trade language 
practical application, thereby improving the quality 
of teaching as a whole.

3.2 The application of visual simulation 
technology deepens the reform of foreign trade 
English teaching

business English courses as an important part of 
business English professional courses, its teaching 
content should focus on the communicative and prac-
tice ability of foreign trade language, students should 
understand the relevant processes and professional 
knowledge of international trade, master some rel-
evant regulations of international business, under-
standing deeply social culture and commercial culture 
of different English-speaking countries. Traditional 
teaching methods are only scripted, students only 
understand a little about the book knowledge of trade 
English, making it difficult to respond to different 
trade issues in the future work in business. Visual 
simulation technology in business English teaching, 
by the guiding role of the teacher, students partici-
pate in the actual teaching activities, stimulating the 
learning enthusiasm of students, exercising student’s 
practical ability. The application of visual simulation 
technology effectively reforms the traditional educa-
tion methods and improves the quality of teaching.

4 conclUsIon

Visual simulation technology completes teaching 
work through the creation of virtual situations, allows 
students to participate in teaching activities, enhances 
student’s enthusiasm for learning, enhances student’s 
awareness, effectively improves the efficiency of 
learning a foreign trade language, helping to cultivate 
comprehensive foreign trade English talents.
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AbstrACt: In recent years, with the development of science and technology, multimedia teaching has been 
widely used in various subjects, especially the art teaching, through active use of multimedia teaching, the con-
tent of the art teaching is more visually displayed to students, to some extent has enhanced and improved the 
expressiveness of classroom teaching, promoting the updating of art teaching, new technologies, new theories 
and new concepts. based on this, this article starts from the relevance of the new era in art teaching and multi-
media teaching, explores actively the development and design of the multimedia teaching system in new era art 
teaching, providing a useful reference for the colleagues.

KeyworDs: art teaching; multimedia teaching platform; design; development.

the 21st century is the era of information technology, 
computer technology has gradually entered the lives 
of ordinary people, and is playing an increasingly 
important role in people’s learning, work and daily 
life, the relationship between computer-aided teach-
ing and art teaching is becoming increasingly close, 
the introduction of the multimedia teaching in the 
new era art teaching increases the amount of teaching 
information within the unit time, comprehensively 
shows the application of graphics, sound, music, 
video, etc. in art teaching, vividly presents abstract 
concepts such as knowledge of the spatial, helps to 
increase students’ interest in learning art, has a posi-
tive role to improve teaching effectiveness and quality 
of art, so the implementation of the media teaching 
system platform development and design has a very 
important practical significance to the new era aes-
thetic education.

1 AssoCIAtIon between Art teAChIng 
AnD muLtImeDIA teAChIng

unlike other disciplines, art teaching in the new era 
is a failing education. only in certain aesthetic sce-
nario participating teachers and students can get the 
aesthetic emotion, which fully shows the importance 
of creation of scenarios in art education, the devel-
opment of the new era, the high-quality art class 
should be the blend of emotion with circumstance, 
and should be really the present of truth and beauty, 
as well as combination of sound and painting, through 
the use of multimedia technology, promote students to 
think actively, positive play the main role of students 
in art teaching, making students the subject accept-
able builder of information processing knowledge, 

use video, sound, figure means in multimedia tech-
nology to create situations, mobilize the enthusiasm 
and initiative of students to the maximize, promote 
the development of modern art teaching [1].

basic education Curriculum reform Program 
(trial) clearly states [2] that, promote the integration 
of information technology and curriculum, expand the 
teaching content and methods and provide a variety of 
teaching and learning environment for student learn-
ing and development is the focused task of teaching in 
the new era, clearly put forward the requirements of 
integration of information technology and art teach-
ing, specific to the art curriculum, which is to pro-
mote mutual integration and contact of art teaching 
and classroom courses and It, create a pleasant learn-
ing environment for students, improving the learning 
efficiency, so multimedia teaching has a positive role 
in promoting art teaching in the new era.

2 the DeveLoPment AnD DesIgn of 
Art muLtImeDIA teAChIng system 
PLAtform

2.1 Selection phase of courseware

good courseware choice is the basis and the necessary 
conditions for the entire multimedia teaching system 
platform design and development, which is of great 
significance for the design and development of subse-
quent art teaching system platform. first, the subject 
selection must meet the needs of teaching, its purpose 
to select is to meet the needs of teaching of the major-
ity of teachers, in specific content selection, should 
select more abstract difficult and important element, 
making selected content not only can be implemented 
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using conventional teaching methods, but also can 
be described using multimedia  technology, thus can 
better conduct the design of follow-up courseware; 
secondly, choose topics according to students’ cog-
nitive characteristics, the students at different learn-
ing stages have different cognitive characteristics, for 
example, child care curriculum design and develop-
ment is different from the courseware for high school 
students, the difference between these aspects present 
in the courseware knowledge structure and expres-
sion form, etc.; finally, select subject according to 
the present objective conditions, objective conditions 
here mainly refer to the professional production tech-
nical level, financial support as well as users level, 
these objective conditions will constrain the choice of 
topics, make the choice of topics gradually reduced, 
more practical and more specific.

2.2 Courseware script preparation stage

the design and development contents in this part 
include script writing scripts making, the former is 
the basis of the latter, in particular design and devel-
opment process, to describe the teaching content and 
presentation of each part according to the order of the 
teaching process is the text script, it is a manuscript 
form, usually written by the instructor, the imple-
mentation of the preparation must clear the role and 
significance of the courseware, carefully write the 
important teaching link, effectively integrate the pre-
pared animation, text and sound, pictures and other 
data, and note the place where to show the effects and 
animations, and the production script different form 
this is constituted of three different parts, namely the 
main module analysis, courseware system structure 
and the production of script card, if specific classify 
the contents, it can be divided into the cover, interface 
design, material organizations, the arrangements of 
modules and technology application,etc.. Altogether, 
the form of the two branches of the same course-
ware scripts are basically same, both are descriptions 
of detailed information which users will see on the 
multimedia system interface, such as the interaction 
between computer and the courseware user, as well 
as teaching information presented by multimedia, 
etc., achieving the description and expression of such 
information and content.

2.3 The design and development phase of 
courseware

In the implementation of the development and design 
of art multimedia teaching system platform, the main 
task of this phase is to design the interface style, 
divide functional modules, and design programs and 
source code, and will select production software, 
etc., it mainly consists of the leader portion, the body 

portion and the end parts, then subdivide further, the 
body part can be divided into the teaching modules, 
imported modules, continuous test module and pres-
entation module; interface style design needs to com-
bine teaching content and formal beauty law, form 
of the visual aspects of the landscaping and stand-
ardization, containing the interface color scheme. 
Interface visual elements design and interface layout 
design require designers to use suitable color to solve 
the interface color matching, form a whole style of 
interface for the audiences who accept the teaching, 
layout design is the interfacial points. Line, surface 
and black, white, gray form design, form coordina-
tion between elements, making the audience in the 
process of human-computer interaction get the sense 
of beauty and order, improve the production of the 
system platform.

In the design and development of multimedia 
teaching system platform, the main required soft-
wares are flash, Director, front-Page, Author-ware 
and PowerPoint and geometer’s sketchpad, etc., 
among which Author-ware is a flowchart-based visual 
development tools, through a combination of sound, 
pictures and animation and text, use the process line 
to show the program flow, coupled with interactive 
icons to conduct interactive control, etc., but as a tool 
dedicated to produce presentation multimedia slides 
and slide, PowerPoint can be produced by the unit 
presentations, integrate together to form a complete 
courseware, conduct multimedia presentations teach-
ing, which can be used to easily produce word-Art, 
insert images and audio and others, enrich teaching 
content of presentation. During the development 
phase of courseware, in order to effectively reduce 
the development cycle and then improve the devel-
opment quality, people should effectively enhance 
source code readability and reusability, designers 
should comply with courseware development norms, 
through effective communication and cooperation, 
improve the multimedia teaching system platform 
design and development, laying a solid foundation for 
China to better implement art teaching [3].

3 ConCLusIon

In summary, in the new era the art multimedia teach-
ing system platform design and development is a 
complicated systematic project, requires to use a vari-
ety of the the newest science and technology current-
ly,integrate the various needs of art teaching, perfect 
the use of multimedia teaching in art teaching in the 
new era by selecting courseware and writing curric-
ulum scripts, provide strong scientific and technical 
support for the active promotion of art teaching, pro-
moting the rapid development of China’s education 
career.
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AbsTrACT: Diabetes has become a serious health and economic problem in Asia. The most recent survey 
has revealed 11.6% of Diabetes patients in China who cost about UsD 25 billion a year. Furthermore, the 
population will increase to 143 million in 2035. Current healthcare management services, lack an interac-
tive lifestyle and literacy assessment for designing a high-quality and positive-compliance care plan to the 
fresh diabetes patient. The approximate width of the desired health promotion method is relevant to accommo-
date self-management items. Hence, the different lifestyle and literacy preference is also the key elements of 
 inference patient self-efficacy outcome. Moreover, lifestyle and patient self-care behavior in chronic disease is 
highly homologous in culture, geography and dietary habit.

This research aim is to analyze compliance preference of the new diagnostic patient, and discover specific 
requirements by using mobile health applications for identifying appropriate personalized services through 
pre-designed Diabetes Mellitus Interactive Management Framework (DMIMF). The DMIMF framework is 
based on theoretical model of behavior change (TTM) to build up the fundamental questionnaire. It includes 
a knowledge-based platform for digging out patient life-intervention requirements. Once the specific health 
improvement items are exposed, the professional group can provide effective intervention. Upon the DMIMF 
platform, the mobile-based inquiries, pre-assessment system is to collect patient Diabetes knowledge literature 
answer and compliance preference. Then, the readiness evaluation system is to discover a patient maturity level 
for education suite identification. Finally, the mobile physician dashboard system is the engagement tool to 
interact with patient for designing a personalized care plan.

The pilot was hiring 62 new diagnostic diabetes patients in the research group for analyzing their compli-
ance preference by using mobile-based interactive application. The results indicate that different patients have 
preference for multiple and different self-care items. Moreover, the dietary care items are the top category in 
117 times of follow-up visit. A patient who has blood pressure and bMI issues also indicates they have high 
motivation to change. In addition, mobile-based ICT technology is easy to accept in lower education, and older 
person; female behavior change of compliance rate is higher than male; young group patient has 75% improved 
compliance rate in dietary intervention. As the saying in the “Art of War” of Attack by stratagem, “if you know 
the enemy and know yourself, you need not fear the result of a hundred battles”, the Pilot result in Taiwan is 
strength to target the expanding market in the Asia market, especially in China. The result leads us pave the way 
for quickly adopting the personalized service combination in the new wellness market.

KeYWOrDs: Compliance and Healthcare, Mobile Healthcare, Diabetes education, self-efficacy, Patient 
behavior, Dietary Habit, Care Plan.

1 InTrODUCTIOn

Chronic disease is not only the health problems but 
become the major economic burden in Asia. As the 
diabetes mellitus (DM), the most recent survey has 

revealed that 11.6% of adult in China have diabetes 
and it stands for about 114 million people [9]. The 
population of DM is forecasted to increase from 8.3% 
in 2013 to 10.1% in 2035 that accounts for 592  million 
people worldwide according to the International 

9781138027282_Chp_2101.indd   809 4/22/15   3:21 PM



810

Diabetes Federation [6]. In addition, epidemic stud-
ies have shown that the age of diabetes onset has 
decreased and it is not only prevalent in developed 
and developing countries, but in low and middle 
income countries [1, 10]. The huge population of dia-
betes patient has created a great financial burden on 
the medical system, family and society. For the health 
expenditure on diabetes, the overall disease spending 
is estimated to cause at least 548 billion United states 
dollar (UsD) in 2013 that account for 10.8% of total 
health expenditure worldwide. It’s expected to excess 
627 billion UsD by 2035 [6]. The key approaches 
for improving DM self-management to relieve the 
load have become the market demanded. An effective 
management of health care may not only prevent dia-
betes complications, reduce the overall disease cost 
and family’s burden but improve patients’ quality of 
life also.

even the advance in applying information tech-
nology, most of the current hospital services are still 
mainly focus on the clinical data and status of hospital 
systems. This approach works well for managing acute 
diseases, but not effectively applied to chronic disease 
for lifestyle change is more critical for managing it. 
A high-quality and effective chronic disease care plan 
will need to include information from lots of hospital 
stand-alone systems, such as eHr (electronic health 
record), clinical management outcome, patient’s bOI 
(body of information) measurement records, patient’s 
knowledge and psychosocial assessment, and others. 
The current pain point of diabetes physician and health 
educator are lacking an integrated information system 
that could provide aggregate personalized information 
with both clinical and lifestyle to the particular patient. 
In this study, we designed a mobile-based interactive 
management system, Diabetes Mellitus Interactive 
Management Framework (DMIMF). It offers an inte-
grated snapshot for patient-physician engagement 
and interacted wellness education through iPad and 
mobile-based application. 

2 LITerATUre revIeW AnD HYPOTHeses

As the chronic disease is majorly associated with 
the patient’s behavior in addition to the genetic and 
environmental factors, the effectiveness of the dis-
ease management depends not only on the patient’s 
clinical status, but mostly on their lifestyle, disease 
knowledge, health literacy, belief and feeling. A 
previous study has shown that understanding of the 
patient’s disease, literacy level, personal character-
istic and readiness for action are required for health 
educator or care manager to assign adequate actions 
for patient to take [4]. Thus, it is important for a care 
provider to create a service environment that could 
facilitate the adoption of patient’s behavior change 

according to the individual’s condition and needs. 
As information technology has become a common 
way of supporting disease management, the attempt 
for providing evidence-based education tailored to 
individual patient has been conducted [8]. In this 
study, it mainly focuses on finding patient life-style 
and compliance preference, and utilizes the knowl-
edge simulation platform to map diabetes maturity 
level for further patient-physician engagement entry 
point. 

Hypothesis (1): Patient has own preference to 
manage their self-care item for improving the overall 
compliance rate and clinical outcome.

Considering the individual patient has different 
lifestyles, knowledge and feeling about the disease, 
diverse stage on action readiness and risk condition, 
this research hypothesized the first aspect of patients 
have their own preference on improving compliance 
of care item.

Hypothesis (2): DMIMF interactive system is 
positively impacting the patient compliance trend.

Personalized intervention and health education 
system will have a positive effect on the patient’s 
compliance for chronic disease self-management. 
Attempts of finding the relation between compliance 
and health outcome have been studied and shown to 
be complex [5, 7]. Thus, we designed a DMIMF inter-
active system to observe the insight factor as second 
hypothesis.

Hypothesis (3): The specific attribute of patient 
characteristics and wellness status will influence 
compliance improvement.

The study on online services have shown that 
demographic profile like age, gender, education, 
income, and more affect the acceptance of the infor-
mation technology applications [3]. The researchers 
hypothesized the particular patient has different pro-
gression in the disease pathway so that the adher-
ence model will depend on the characteristics and 
status.

3 InFOrMATIOn FrAMeWOrK

In order to integrate the information collection 
described above and provide a research pilot environ-
ment for testing patient learning behavior, the aim of 
this framework is building up a service platform of 
diabetes education. Then, it can help physicians and 
health educator to understand patient specific needs 
and improvement area. DMIMF is not only aggre-
gated clinical information from clinical database, it 
also provides a questionnaire generation mechanism 
and knowledge bank for collecting patient insight on 
DM knowledge literature, belief and emotion, healthy 
diet, glucose self-monitoring, and the  influence of 
disease on productivity are also collected [Figure 1]. 
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4 InTerACTIve PATIenT AssessMenT 
sYsTeM (MObILe DevICe, IPAD)

Collect patient’s current health status, lifestyle and 
compliance preference. The assessment system 
includes pre-assessment and post-assessment appli-
cation for research study. Patient feedback is stored 
in cloud-based DMIMF platform for understanding 
factors contributing to sustainable behavior change.

5 DM reADIness evALUATIOn sYsTeM 
(MObILe DevICe, IPAD)

According to the American Association of Diabetes 
educators [2], and evaluate patient mental readiness 
on DM disease, there are seven self-care behaviors 
are included as the diabetes disease important man-
agement criteria. These seven self-care behaviors are 
healthy eating, being active, monitoring, taking med-
ication, problem solving, reducing risks and healthy 
coping. After the readiness evaluation, the score and 
level are transmitted into the physician dashboard for 
the next stage.

6 InTerACTIve PHYsICIAn DAsHbOArD 
sYsTeM (MObILe DevICe, IPAD)

The clinical status, results of patient assessment and 
readiness evaluation systems are presented on the 
physician dashboard for interacting with patient and 
assigning appropriate personalized care plan. based 
on evaluation results and patient lifestyle preference, 
the system provides the suggestion of education pro-
gram for each patient. Physician and/or health edu-
cator use the photo, one page disease brief, wellness 
article and self-exam tools to engage with the patient. 
It illustrates the correlation with disease progression 
and self-efficacy more friendly and easily.

7 reseArCH DesIgn

The primary purpose of this study is to understand the 
patient insight might contribute to the adherence of 
diabetes self-management. Hence, a pilot includes the 
service flow [Figure 2] conducted in Taiwan for test-
ing the effectiveness of the DMIMF and the mobile-
based interactive system.

Figure 1. DMIMF (Diabetes Mellitus Interactive Management Framework).
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Patient with newly diagnosed diabetes at 3 months 
were invited and recruited into the pilot group due to 
they need more disease self-management knowledge. 
All informed consents obtained and interviewed via 
professional team, including a physician, health edu-
cator, and service consultant. All recruited patients 
were provided with regular clinical advice and med-
ication. The pilot performed over a period of 6 to 8 
months during 2013. To better integrate with the well-
ness service flow, the interactive mobile applications 
were provided to the subject through a mobile tablet 
while they were waiting for doctor visits or health 
education. The mobile tablet, like iPad and a smart 
phone, are also served as a supporting tool for physi-
cian and health educator to access patient’s integrated 
information. The patient compliance data were col-
lected through the interactive mobile interface of the 
DMIMF as the patient entered in the pilot start phase 
for pre-assessment, and the closure phase of 6 to 8 
months later for post-assessment. The patient self-eval-
uation scores are a taxonomic reference as one indica-
tor, including dietary, exercise, medicine taking, blood 
glucose monitoring, blood pressure monitoring and 
health coping. Patient demographic data that highly 
relevant to health promotion factors are imported by 

hospital provide and insert into DMIMF for further 
use on interactive mobile systems. Participants were 
intervened with diabetes education on the 7 self-care 
behaviors. Physician and health educator conduct 
education, according to patient’s interest and specific 
needs to enhance their ability on conducting self-man-
agement. The interactive mobile physician dashboard 
system improved patient’s willingness of learning 
continuously. The educated knowledge was recorded 
in the physician dashboard system. Data analysis was 
conducted by IbM sPss statistics version 19.0. The 
methods of statistic in analytic use paired t test for 
pre-and post- assessment, and to test or chi square test 
for group comparison.

8 resULTs AnD DIsCUssIOn

There 62 participants join this study and fulfill 117 
times mobile DMIMF intervention. After 6 months 
intervention, there are 28 patients complete post- 
assessment. Patients are free to choose which cate-
gories of DM self-management they are interested 
in. DMIMF includes 7 categories, healthy diet, being 
active, take medicine, monitoring, problem solving, 

Figure 2. Patient engagement service flow.
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health coping and risk reducing. Among 117 of inter-
vention experience, the top category is dietary which 
contribute 35 numbers [Figure 3]. 

The demographic characteristics of these subjects 
who have completed post-assessment are shown in 
the [Table 1]. The average age is 63.71 and the range 
is from 37 to 88 years old. There are 60% participants 
who complete post-assessment is over 60 years old. 
It means the age is not the barrier in mobile device 
usage. besides, education level is not the barrier to 
affect wellness, learning on a mobile device (like 
iPad). There are 79.5% participants are under or at 
the high school education level. To analyze the effect 
of the mobile DMIMF intervention, the compliance 
frequency between the pre-assessment and post-as-
sessment are compared. The average compliance 
frequencies of dietary, exercise, blood sugar moni-
toring, blood pressure monitoring, and health, coping 
are increased after the intervention [Table 2], and the 
change of dietary compliance has reached statistical 
significance.

In general, there are 42.8% participants improve 
dietary compliance. based on the compliance change, 
28 subjects are then divided to improved-group (the 
compliance frequency increased after the pilot) 
and unchanged-group (the compliance frequency 
unchanged or decreased) for comparison. need to be 
noticed, who experience dietary category of DMIMF 
has more percentage (47.4% vs. 33.3%) in improved-
group [Figure 4]. That means participants pay more 
interest on dietary would trigger a healthy dietary 
behavior change.

Figure 3. The participant numbers of among by DM self-management of 7 categories.
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Furthermore, characteristics would affect or trig-
ger dietary behavior change are investigated. In the 
results show, patients have higher systolic blood pres-
sure, higher diastolic blood pressure, higher bMI, and 
younger age is intended to change dietary compliance 
[Table 3]. It means patients have worse health indica-
tors (blood pressure and bMI) are likely to change 
which implies DMIMF system is more helpful for 
type 2 DM patients with overweight or hypertension. 

simultaneously, dietary compliance improved-group 
has significantly lower pre-assessment, dietary com-
pliance and younger age. It is understandable because 
those patients who stand on the lower level of well-
ness recognition in pre-assessment stage so that 
they can reach the progression at the end of the post -  
assessment stage. Hence, the younger age patient is 
easier to motivate on changing their positive life hab-
its in coming disease pathway. 

.

It is worth mention, the majority gender in 
improved-group is female (58.3%) and it is only 25% 
in unchanged-group [Table 4]. This result implied 
that an interactive tool, like DMIMF education sys-
tem, could stimulate female to do some actions. Other 
health behaviors include smoking status, drinking sta-
tus have no effect on dietary compliance change. The 

development of mobile devices with an increasingly 
influential presence in our lives, but only 28.6% partic-
ipants have smart phone. The most likely reason is age, 
that because the average age is 63.71 years old. On the 
other hand, either do they have smart phone, they all 
join and finish this study. It means bring these resources 
closer to the elderly they can still enjoy the advantages.

Figure 4. Compliance on improving patients among with or without a DMIMF dietary category.
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The result indicates that the compliance rate 
increases after the intervention of DMIMF interactive 
education service in general. DMIMF may conducts 
some critical factors that might mostly affect patient’s 
self-awareness by receiving personalized education 
and care plan through our system so that they can 
enhance compliance on disease self-management. 
On the increasing trend of DM population, there 
are 42.8% participants improve dietary compliance 
in this study. It can be expected that DMIMF could 
help more people when it deployed in widely market. 
As a consequence, the improvement of compliance 
by DMIMF could potentially help better control on 
health insurance cost and also establish stable cus-
tomer relation with the hospital on customer reten-
tion. Moreover, patients with worse health indicators 
and female are preference in behavior change, espe-
cially when interactive mobile tool conduct. It also 
shows that mobile technology has limited barrier in 
healthcare service among elderly or lower technology 
usage people. In conclusion, personalized interactive 
education approach improved health behaviors com-
pliance. base on this study, the DMIMF system will 
be revised and redeployed in a near further, especially 
in Asia market, to get more consolidate evidence in 
the effect on health management.
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ABstrAct: With the continuous development of computer technology, the application of multimedia 
 information technology teaching methods is more and wider. In particular, English teaching teachers better 
solved many drawbacks of traditional teaching, borrowing multimedia assisted teaching methods. However, the 
multimedia as the main auxiliary teaching mode still has some issues needing us to analyze aiming at a specific 
teaching situation, thus we come up with countermeasures. 

KEyWords: college English; Multimedia; problems; countermeasure.

1 IntroductIon

In the constant advancement of higher education 
reformation work, multimedia technology is widely 
used. college English teaching through the appli-
cation of multimedia communication technology, 
brought new ideas and teaching methods for stu-
dents to enhance the teaching achievements. this 
supplementary teaching method has become the 
main method of teaching aids. Multimedia classroom 
teaching brought in a good income for teachers and 
students, at the same time, many factors and impacts 
on the implementation brought a lot of problems with 
the specific teaching job, which influenced the final 
outcome. therefore, we should fundamentally ana-
lyze the reasons to solve specific issues in English 
multimedia teaching.

2 ProBLEMs In EngLIsH MuLtIMEdIA 
cLAssrooM 

2.1 Teacher’s teaching philosophy and methods 

Because now there are many college English teach-
ing classrooms using large classroom, which results 
in teacher’s classroom activities more difficult to 
carry out, and indoctrination teaching makes student 
no interest in learning. the implementation of the 
method of multimedia teaching aids to some extent 
a good solution to this problem. However, through 
the teaching outcomes analysis, found that students 
of this teaching method is not very much. the main 
reason is due to the teachers in the actual teaching 
work still did not forget the “independent” role in 
the traditional teacher-centered teaching philosophy, 
it is difficult to mobilize the enthusiasm of students. 
Is teaching the course, some of the teachers because 
there is no modern methods of teaching theory, can 

not design a better student-centered teaching prac-
tice, teaching process is completely controlled by the 
teacher, monotonously through multimedia course-
ware to explain, not develop students’ independent 
thinking and learning abilities. Lack of teacher-stu-
dent interaction in the classroom makes teaching 
multimedia and more information becomes dull. 
some teachers in order to complete the simple task 
of teaching students while ignoring the degree of 
acceptance, leading students overwhelmed with the 
large-capacity information. the classroom teachers 
monologue is not the place, is to help students gain 
more knowledge, problem-solving areas. therefore, 
we should pay attention to the student in the actual 
teaching, so as to make organic union with assist 
teaching methods of multimedia. 

2.2 Information quality and operation of 
multimedia courseware 

the main work content of the modern multime-
dia features, is to present courseware materials to 
the students, the exchange in education is relatively 
weak. some teachers in teaching, and students do 
not have good communication, multimedia course-
ware directly presented to the students complete, this 
approach loses a fundamental principle of individ-
ualized. some teachers lower multimedia informa-
tion literacy; teachers use multimedia information in 
teaching, their need for specific teaching information 
corresponding analysis; through screening, identifi-
cation and other information on the quality of testing. 
Because, the rapid development of computer technol-
ogy, so the use of multimedia teaching teachers tar-
geted training work to be done; Also, because most 
of the English teachers are computer’s “outsider”, 
therefore, in the teaching process, the failure of the 
multimedia not only delays the progress of teaching, 
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but also is likely to influence students’ interest in 
learning, make teaching achievement decreased.

2.3 Fail to understand the students’ cognition

Because of the different levels of the overall English 
proficiency of college students, it leads to cognitive 
differences to some extent. coupled with the general 
form of the university of Large classes in English, so 
that students change this difference is even more pro-
nounced. teachers in the actual teaching, and students 
do not have good communication, there will always 
lead to the teaching of all phenomena is busy. And 
some students can be attracted only to be attracted 
in the form of multimedia teaching, failing to do real 
knowledge absorption.

3 countErMEAsurEs of EngLIsH 
MuLtIMEdIA cLAssrooM tEAcHIng 

3.1 Strengthen teaching methods and change 
teaching philosophy 

teachers in the teaching activities should keep learn-
ing new teaching methodologies, strengthen knowl-
edge of the multimedia teaching. While also should 
recognize the student-centered teaching orientation 
in teaching. to abandon the traditional teaching 
methods indoctrination, the teacher changes from 
the previous dominant mode is now coaching mode. 
teachers in teaching, but also to communicate with 
students to pay more, change the previous mechanical 
classroom atmosphere. Mobilize the students’ interest 
in learning from the perspective of the development 
of students’ subjective learning behavior. According 
to the student’s own actual situation, grasp the content 
of classroom teaching, in the right amount of scope 
makes students able to skillfully use the knowledge. 

3.2 Make the correct choice of coursework in 
accordance with students

this question determines the success or failure of 
multimedia teaching activities. teachers should select 
coursework appropriately according to the specific 
teaching content, neither too much nor too little. 
combined with the students received an average 
level, choose some positive, creative strong course-
ware. In teaching courseware, can be discussed, col-
laborative approach to the game to help students learn 
communication. first, to establish a correct informa-
tion teaching philosophy; to foster students’ knowl-
edge of cultural competence and the ability to choose 
other purpose line information resources. through 
the rational use of information resources, create a 
teacher, multimedia and students trinity as the main 

teaching mode. second, teachers need to constantly 
upgrade multimedia technology to master the basic 
operations technology. regular organization of train-
ing, learning new skills, such as: makes written text, 
sound, graphics, and animation files, file conversion 
to understand the different formats, and different soft-
ware environments the hardware applications, while 
also know failure treatment. After learning the differ-
ent causes and treatment methods, people apply it to 
the actual teaching, prevent the equipment failure in 
teaching and the delay the teaching progress.

3.3 Pay attention to students’ personal cognition 

In the usual teaching activities, teachers should 
enhance communication with students, understand 
the students’ specific cognitive knowledge in the sin-
cere communication, adopt specific teaching methods 
in line with different cognitive conditions of students. 
this effectively reduces due to different circumstances 
which lead to students’ cognitive learning activities 
perceptibly phenomenon incidence. fully embodies 
the concept of individualized teaching. teacher job 
title reserved for after-school way through multime-
dia learning content to help students master the key. 
Meanwhile, in the courseware teaching, teachers 
should not just focus on the form teaching of course-
ware, but conduct in-depth analysis, and in better 
communication process with students, strengthen 
training value of courseware for students’ cognitive 
abilities.

4 concLusIon

Although the application of multimedia information 
technology in English teaching has good influence on 
it, the existing problems cannot be ignored. through 
specific teaching practical activities, people specif-
ically analyze the existing problems, adopt corre-
sponding countermeasures, 
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Yan Li & Yang Song
Jilin Communications Polytechnic, China

AbStrAct: In terms of college English listening and speaking class, multimedia teaching is both an  opportunity 
and a challenge. In the past people thought as long as the advanced network and multimedia technology is applied 
in listening and speaking teaching, it could improve the quality of teaching and improve the  efficiency. However, 
it is not. New teaching model teaching effectiveness depends largely on the level of meta-cognitivity of learners. 
And now the majority of college students lack meta-cognitive awareness in English listening and speaking, learn-
ing, which resulted in the old teaching effect in the new teaching model. this article will introduce meta-cognitive 
theory and study its practical application in English listening and speaking teaching.

KEYwordS: meta-cognitive strategies; meta-cognitive theory; multimedia university; college English 
listening and speaking class.

1 INtroductIoN

Meta-cognition is the cognitive of cognitive, it 
refers to learners gradually achieve self-learning 
process through the development of learning pro-
grams on their own, monitor their own learning, 
self- assessment and other methods, is an ability to 
reflect the learner’s own cognition. Metacognitive 
theory is one of the important elements of second 
language acquisition, meta-cognitive strategies are 
successful language scholars’ self-management and 
self- learning behavior. the essence of meta-cognition 
is people’s self-awareness and self-regulation of the 
cognitive activities.

2 MEtAcogNItIvE StrAtEgIES 
tHEorEtIcAL ovErvIEw

2.1 Language learning strategies

the definition of language learning strategies is sum-
marized as “to obtain, store, regain and use language 
information learners conduct any operation, steps, 
plans and practices of behavior”. Some people think 
that learning strategy is to learn to help themselves 
understand this person, learning or memory of a spe-
cial thought and behavior information. In general, 
learning strategies is both a conscious mental lan-
guage learners in language learning among control 
process, it is a positive ability to develop creative 
thinking process; is a very important method to deter-
mine the effect of language learning, but also a visual 
behavior of learner’ own learning.

2.2 Meta-cognitive theory

Meta-cognitive is initially proposed by Flavel in the 
1970s. today 0’Malley & chamot and other cog-
nitive psychologists divide learning strategies into 
a meta-cognitive strategies, cognitive strategies 
and social affective strategies based on the process 
of studying cognitive psychology. Meta-cognitive 
strategies are successful self-management behav-
iors language scholars. Meta-cognition chinese 
translation mainly anti-trial cognition, cognitive 
reflection, super cognitive, meta-cognitive four. 
Meta-cognitive knowledge and ability is the indi-
vidual on their own cognitive processes regulating 
these processes. Meta-cognitive strategy is a typical 
learning strategy, referring to the students’ effective 
monitoring and control for their own entire learning 
process.

Effective use of meta cognitive strategies can 
improve students’ interest in learning, to enhance their 
self-confidence, improve learning attitude, learning 
to help them overcome anxiety, thereby improving 
students’ listening comprehension.

three elements of cognitive theory are: foreign 
language teaching should be student-centered; way 
of learning a foreign language should be combined 
and feedback each other of S (stimulation) and r 
(reaction); ensure regularity and creativity. Meta-
cognitive theory is generally believed that meta- 
cognition includes meta-cognitive knowledge and 
meta- cognitive regulation. Meta-cognitive knowledge 
refers to knowledge associated with cognitive activ-
ity of individuals obtained. Meta-cognitive regulation 
refers to the individual continuous control monitoring 
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conducted its own cognitive processes, regulating 
activities. It includes three capabilities: planning, 
monitoring and evaluation.

2.3 Meta-cognitive theory and college English 
listening and speaking teaching

the traditional teaching model, students over-rely on 
teachers, few students have meta-cognitive knowl-
edge and ability of real self-learning, so this capa-
bility is needed in the process of slowly teaching 
training. Facts show that no meta-cognitive ability 
learners in fact, there is no learning direction people 
may not reflect on their own learning process, learn-
ing outcomes of people. Formation of meta-cognitive 
abilities they need to repeat strategy to strengthen 
the use of meta-cognitive knowledge, meta-cognitive 
awareness gradually formed in the subsequent study, 
and makes this learning process eventually becomes 
the student’s own initiative conscious behavior. 
According to the learning mission objectives, achieve 
meta-cognitive strategies can be divided into three 
steps: planning, self- monitoring, self-assessment. 
on the English listening comprehension and oral 
expression, learning-related strategy can effectively 
improve heard heard that the level of meta-cognitive 
strategy which is very important. only on the basis 
of the students have some cognitive strategies, the 
only better develop their cognitive abilities. college 
English teachers should recognize their mission: how 
to encourage students to develop a learning plan, 
teach them how to choose good learning strategies 
and self- monitoring and self-evaluation, to become 
independent learners.

3 MEtA-cogNItIvE StrAtEgIES to 
INSpIrE coLLEgE ENgLISH LIStENINg 
ANd SpEAKINg cLASS

3.1 Role of teachers in meta-cognitive strategies 
theory teaching

As a teacher, the first is to be a needs analyst, research-
ers social development’s requirements of learners’ 
English language proficiency, and then accordingly 
makes advanced, realistic teaching objectives; stu-
dents do a good helper, students need to study, under-
stand his door the starting point for analysis of their 
needs. Second, we must guide the students as soon as 
possible to find the best way to achieve learning objec-
tives to guide its Metro good study habits and master 
effective learning strategies, develop their cognitive 
abilities; be managers of students’ learning, which 
requires teachers should conduct learner- centered 

teaching, and gradually develop the students into the 
body learning.

3.2 Strengthen targeted training to improve 
students’ listening skills

to help students acquire the necessary knowledge 
of voice, such as linking, strength, weak reading, 
assimilation sound, etc. Make students identify the 
tone from the beginning, the language units gradu-
ally increased to a sentence or chapter. cultivate the 
ability to use listening strategies to understand does 
not mean that each word or sentence must all listen to 
understand. Sometimes do not understand individual 
words, students can speculate according to subject of 
listening material, background, context, etc.

In the teaching process, teachers should train the 
students’ ability to choose primary information, and 
guide students to grasp the overall effect of the arti-
cle. to appropriately combine the intensive listening 
with extensive listening, and have emphases.

Looking for meaningful teaching resources and 
rhythmic cycle with the use of multimedia, helping 
the students for their learning and memory.

3.3 Purposefully cultivate meta-cognitive ability 
of students

Network multimedia intervention makes students 
enjoy adequate learning resources, in this era of infor-
mation explosion, teachers should guide students to 
reasonably receive a lot of useful information and 
learn to identify and recognize, abandon bad infor-
mation. which meta-cognitive knowledge and theo-
ries of learning is particularly important. In order to 
allow students to learn slowly become a leader, capa-
ble of autonomous learning, teachers must strengthen 
introduction and application of methods to explain 
meta-cognitive strategies. professor He Ziran once 
said: “Foreign languages are learned, and methods 
and experience of foreign language vary, others’ 
experience can be learned, but it cannot be applied 
mechanically, it is important to summarize learning 
method which is fittable for yourself and is effec-
tive.” So no matter it is the teacher or the students 
themselves, they should focus on the training strat-
egies and personalized training of learners’ learning 
strategies.

4 coNcLuSIoN

In short, college English multimedia teaching of lis-
tening and speaking are carried out in student- centered 
teaching mode. Multimedia teaching creates a real 
listening language environment for students, also 
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provides students with an independent study space. 
but at the same time it requires more for students to 
have a strong self-learning ability. only giving full 
play to the guiding role of teachers, purposefully cul-
tivate meta-cognitive ability of students, can help stu-
dents to improve their level of English listening and 
speaking continuously, and promote students’ com-
prehensive ability of listening and speaking, and help 
students improve their communication ability of using 
language knowledge and skills, so that in the process 
of comprehensive ability exercising students gradually 
grasp language learning rule, lay a solid foundation 
for the future effective use of learned language.
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AbstrAct: Kindergarten is an enlightenment stage of life. Kindergarten teachers have a great influence on 
children. therefore kindergarten teacher training, as part of improving the quality of preschool teachers, plays 
an important role in kindergarten teachers faculty. so, when we focus on early childhood and preschool teachers, 
at the same time we must focus on pre-kindergarten teacher’s job and post-job training. this article, according to 
the training of kindergarten teachers currently, has discussed about the status of multimedia network courseware 
development and application in early childhood teacher training.

Keywords: preschool teachers; training; status quo; multimedia network courseware; application.

current society is the highly developed network era, 
as an integral part of people’s lives and learning, 
the network is changing every aspect of people’s 
lives. For training teachers for early childhood, with 
the gradual deepening of the kindergarten curricu-
lum reform, teacher training content and methods 
must advance with the times, the development and 
application of multimedia network courseware has 
important implications for early childhood teacher 
training. And explore the multimedia network 
courseware development and application in early 
childhood teacher training in the former, we first 
have some understanding about the training status 
quo of kindergarten teachers.

1 PreschooL teAchers trAining 
situAtion

1.1 Lack of systematic training, in the form of 
oversimplification

Although with many people focus on early childhood 
education, many preschool and kindergarten teach-
ers start to focus on early childhood teacher training, 
but there is still a lack of systematic training, child 
care nursery teacher training many blind obedience 
phenomena exists, rarely to develop an effective sys-
tem for training programs just for training and train-
ing. on the other hand, the current early childhood 
teacher training and more training for teachers rely 
on explaining, in the form of over a single, boring, 
difficult to mobilize the enthusiasm of the training 
of teachers to learn, a lot of repetitive content, but 
led training inefficiencies, most teachers still at the 

learning stage imitation, no real understanding of new 
educational concepts and methods.

1.2 Lack of targeted training, ignored the real 
purpose of the training

Many kindergarten teacher training has always been 
a higher education administrative department to 
comply with the instructions of the arrangement, 
although a variety of training, but the lack of real 
training targeted to improve teaching standards. 
Many kindergarten teacher training is still stuck in 
the face stage, training is often the ability to re-light 
the knowledge, skills, light heavy weight morality, 
ignoring the real purpose of training for kindergar-
ten teachers training needs and objectives rather 
vague understanding.

2 MuLtiMediA networK coursewAre 
PrActice in eArLy chiLdhood 
teAcher trAining

Preschool teacher training network environment, 
according to the difference in the course modules 
content, time and requirements, so that the prepa-
ration of textbooks becomes modular, multiple 
 curriculum modules set. teachers can participate in 
training based on their own needs, to be selected for 
their learning modules, the number of trainers module 
learning more to improve the overall level of its own 
will be higher. such as public compulsory courses 
may include professional ethics module preschool 
teachers, education policy and law modules, and 
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professional courses can be divided into kindergar-
ten in addition to the basic theory, theory of reform, 
early childhood education research, but also can sep-
arate the teaching and research outcomes assessment, 
modern educational technology and other modules, 
training and teaching through these modules will be 
more targeted, training of kindergarten teachers can 
be more selective learning destination, not because of 
the monotony and repetition boring and lose patience 
and interest in learning. however, in the course of 
multimedia courseware modules in the design pro-
cess, in addition to including a detailed course con-
tent, but also to deal with the courseware interface 
is reasonable or not, whether or not such as easy 
navigation to focus on design requirements, the train-
ing of teachers that children learn to provide greater 
convenience.

2.1 Training system

through the network offers a range of early child-
hood teacher training management evaluation and 
other functions, such as providing teachers working 
arrangement, tutor and other functions, in general, 
is to help establish a training system for training 
kindergarten teachers. An excellent multimedia net-
work courseware, in addition to teaching the core 
part of the video and voice teaching, the learning 
process should also take full account control, tutor, 
online exercises are essential training systems. early 
childhood teacher training system inside the various 
components should be rendered non-linear relation-
ship between the elements, namely mutual contact, 
interaction, and therefore, in addition to electronic 
outsider multimedia network courseware to con-
sider a combination of teaching content, but also 
in the training of teachers, childcare related roles 
and relationships of teachers, teaching content and 
teaching media as much as possible between the 
consideration.

2.2 BBS module

early childhood teacher training in multimedia net-
work courseware bbs architecture should be adopted, 
in accordance with the content of the training for dif-
ferent groups were established, training of kindergar-
ten teachers clients only need to use a common web 
browsers can directly enter the bbs, to find their own 
groups, participate in training early childhood teach-
ers need to install courseware or other specialized 
software on the client can communicate with each 
other and answering questions between each other, 
help each other to form a harmonious beneficial 
training atmosphere. on the other hand, the training 
of teachers can always log management background 

courseware, which can easily be achieved on-line 
management in the background, such as updating 
the directory structure, upload pictures, updated with 
the latest information.

2.3 Exam module

A complete set of the training process, in addition to 
including teaching, but also should include examina-
tion and evaluation link. For early childhood teacher 
training system, the detection of the training effect 
in many ways, the examination is undoubtedly one 
of the most essential ways. Pass the exam, students 
can not only be ready for their own learning and to 
fully understand, at the same time more convenient 
trainers training progress and effectiveness of training 
participants have sufficient grasp. in general, the test 
module typically consists of three parts, one online 
exam, two online operations, three are independent 
practice. Pass the exam subsystem, training teachers 
for large or small, close or remote various examina-
tions organizations, such as business exam teachers, 
learning tests, etc., in order to grasp the quality of 
early childhood teacher training, but also to better 
guarantee successful early childhood teacher training.

2.4 Evaluation module

overall evaluation Module relatively early childhood 
teacher training system is concerned, in fact, along 
with the construction process of the whole system, 
with important guidance and oversight role. by ena-
bling the trainees to assess the effect of training are 
more fully understood, but can be targeted to adjust 
training courseware content and modules based on 
the actual results of the assessment, facilitate timely 
optimization of training methods. secondly, the eval-
uation module also has a more important aspects, 
namely trainees after the training performance eval-
uation. the main component of the evaluation system 
for early childhood teachers to learn archives and 
institutions of learning archives, teachers of young 
children to learn through training, examination and 
other aspects of data collection and statistical anal-
ysis, able to provide a more intuitive leadership and 
organizational learning preschool teacher training 
and examination conditions. but also conducive to 
the training side of the kindergarten teachers grasp 
the knowledge points weaknesses were analyzed to 
assess and analyze the quality of the overall level of 
preschool teachers, and then make targeted improve-
ments to the training mechanism, promote the 
upgrading of training effectiveness.

in carrying out early childhood teacher training, 
teachers should fully recognize the validity of the 
multimedia network courseware in early childhood 
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teacher training, according to the specific cir-
cumstances of early childhood teachers, targeted 
to design a good courseware modules, teaching 
resources to better achieve optimization and infor-
mation sharing, enhance early childhood teacher 
training effection.
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Analysis on multimedia works and intellectual property protection issues
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AbstrAct: In recent years, with the continuous development of multimedia technology, with a set of text, 
graphics, images, audio and digital features, multimedia technology has been widely used in learning and 
working and also in other various fields, there have been media works. Given that the current multimedia works 
are not able to enjoy the appropriate copyright protection, the interests of the creators of multimedia works 
are damaged. In this context, the research of multimedia works and intellectual property protection has an 
 important practical significance. 

Keywords: multimedia works; intellectual property rights; protection. 

In the period of rapid development of digital technol-
ogy, multimedia technology has also been developed. 
Multimedia works, relying on multimedia technology 
to produce works, are produced, transmitted and pre-
served in the form of computers. while bringing cul-
tural consumption the convenience, it brings interests 
damage to creators. this is mainly because multime-
dia works rely on networks to spread, it is difficult for 
the creators to control the flow of the whereabouts of 
works, it is difficult to own the copyright of the works. 
therefore, it is very important to handle the current 
multimedia works and intellectual property protection. 

1 tHe cHArActerIstIcs of MultIMedIA 
worKs

while It is developing continuously, digital technol-
ogy as the representative of It has been developing 
rapidly. As a form of information technology, multime-
dia converse the text, images and audio, value of using 
a computer, then process, transmit and store them, 
then to produce the final multimedia works. compared 
with traditional single media works, multimedia works 
owned the larger information density, and contain a 
higher human wisdom. our country’s scholar shi yun 
believe that multimedia works are similar to a computer 
database, both are complex arranging the software 
arbitrarily, process animation, text, audio, images and 
other information, and then produce multimedia works. 

Multimedia works have the following characteristics: 

1.1 Interaction and legal status

because multimedia environment works exists in a 
binary state, which can be added or deleted, combined 
and shifted, etc., has certain interactivity, which is the 

main function different from traditional works. It is 
because of the increasing acts of multimedia authoring 
environment, the use of multimedia works in the cre-
ative process but did not give a clear division of work, 
making it difficult to effectively protect the work. In 
addition, as long as multimedia works do not take 
measures to address copyright issues, people need to 
use the regulations in the existing laws to regulate it. 

1.2 Cooperative and the powers vested

All  copyrights are owned by the authors, in view that 
the multimedia work are of joint authorship, its rights 
should belong to all participants to share. currently 
scholars have suggested that the work should be in 
accordance with the idea of editing to give the sec-
ond creation of multimedia works. but it has also been 
proposed that multimedia works and construction 
works have the right to a standard of identity work, 
obtain the corresponding author’s instructor qualifica-
tions according to the program and its implementation 
makers. from the current perspective, multimedia 
production is conceived and designed to work on the 
works, and creator’s concept changes correspondingly, 
leading to uneven distribution of works right benefits. 

1.3 Integration and creative license

currently, the multimedia type of media involved in 
a large number of major media material, and crea-
tive works are created by those inspired people, most 
of the work have more advanced ideas. At present, 
imperfect copyright public system has  seriously 
affected the media producer responsibility, if a large 
amount of material, the producers tend to make mul-
timedia processing  capabilities decline, and most dif-
ficult to use creative material producers. 
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1.4 Diversity and reasonable application by using 
the method

Not be able to use the traditional works of the work 
content, structure and form of expression be changed, 
such as: answer can enjoy intact, but also understand 
listening to music, reading novels. but the way the 
application showing a variety of multimedia works, 
making its property protection issues complicated. 
so far, scholars have proposed the establishment 
of the compensation system, giving the freedom to 
use for private purposes. so as to be acceptance of 
the application of some form of compensation, and 
to give a substantial return on their money, time and 
equipment. 

2 MultIMedIA worKs ANd 
INtellectuAl property Issues

Intellectual property issues of multimedia works are 
mainly reflected in the following two aspects: intel-
lectual property issues involved in the production, 
intellectual property issues involved in the practical 
application. 

2.1 Intellectual property rights in production

In the network environment, collect the existing works 
as a creative material, and use and index them, then 
the emergence of a large number of creative works, 
particularly multimedia works more. currently, mul-
timedia works will be external information and for its 
use as a material, in addition, will itself involve re- 
creation of works given to others. If the use of exter-
nal information, by way of adaptation or reference, if 
given the copyright for external information material, 
is bound to overlapping rights. because multimedia 
works may own the copyright, in part copyright may 
have lost their own, which requires its own structure 
should be fully considered in the library building, 
and reflect the different licenses and permissions for 
each element. If the copyright, trademark and patent 
law have equal relevance multimedia development, 
multimedia development should be avoided due to 
property disputes caused by the occurrence of the 
event. furthermore, it should establish a system of 
collective management of multimedia works, through 
the establishment of such a management system can 
effectively solve the problem of protection of intellec-
tual property, and has been applied in practice, and 
achieved some success. finally, some scholars have 
proposed to establish an information system acqui-
sition cost, the production of tender system works. 

A fee system in which access to information refers 
to the information superhighway network users may 
have access rights, and the obligation to pay the cost 
of giving. such as: switzerland has been neutral in 
the relevant statutory copyright license, which will 
be involved in copy shops and libraries, its users 
are managed by associations. the work produced by 
the tender refers to obtain the corresponding private 
interests under the relevant works contracts arranged 
by, and transfer their creations to the government, 
motivate creative again. 

2.2 Intellectual property rights in the practical 
application

Multimedia works in practical application is divided 
into the protection of digital libraries, commercial 
business and home of a class of multimedia works. 
the protection of digital libraries, mainly provides 
computer software, television, films and other lending 
services to the public. Multimedia works offered on 
the market can be purchased from legitimate publica-
tions, and get prior permission of the rights otherwise 
infringement. the business operations are involved 
in the protection of intellectual property should get 
permission of the copyright holders. If able to use 
in a television program, the program should focus 
on holding my dVd recording to sell when the cop-
yright. If unreasonably deal with the problem, it is 
difficult to enter into commercial channels. As for 
home multimedia works for a class, there are certain 
restrictions through existing copyright law, which 
was mainly due to a variety of traditional multimedia 
collection works in one, but in practice did not make 
relevant legal basis, its emendation should give full 
consideration to the related basis, and increase the 
corresponding network information media. 

3 coNclusIoN

Given the current continuous development of mul-
timedia technology, multimedia work increases, and 
problems involved in Ipr protection have become an 
important issue to be addressed urgently. this paper 
describes the characteristics of multimedia works, 
then analyzes the problem involved in intellectual 
property protection, aiming at ensuring the interests 
of creators of multimedia works. In the next period 
of time, more ways should be looked for to solve the 
problem of intellectual property rights of multime-
dia works, optimize and improve the methods, and 
promote the healthy development of the multimedia 
industry. 
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AbstrACt: Football teams playing against each other is not only a sport, but also very intense and full of 
fighting spirit. With the continuous development of football, football is loved by more and more people, while 
the difficulty of football action increases. teaching in football, soccer technology is an important part of teach-
ing, including teaching methods, the use of means for students to master techniques of speed and sound quality 
of teaching has a direct impact. In this paper, starting from the advantages of multimedia teaching, multimedia 
teaching in teaching football skills were discussed.
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In the 21st century, information technology began to 
flourish and quickly became one of the main features 
of the current society, with its powerful multimedia 
technology advantages widely used in various fields, 
soccer teaching technology education is no exception. 
In football skills teaching, teaching technical move-
ments, often through explanation, demonstration and 
organizations, how to develop lesson plans, determine 
the tasks to specific teaching methods and means to 
make a choice on the football technical education is 
extremely important. Multimedia teaching methods 
used in teaching football skills, greatly revolutionized 
football teaching modes, means and methods, and 
how to better integrate multimedia technology used 
in football teaching physical education teacher who is 
the current problems of common concern. And before 
exploring this question, we first have to understand 
the advantages of football skills to deal with the basic 
features and multimedia teaching.

1  the bAsIC ChArACterIstICs oF 
FootbAll teChnology And the 
AdvAntAges oF MultIMedIA 
teAChIng

Football is a confrontation with field projects, mainly 
in skill-oriented. In the football players’ athletic abil-
ity, and football skills can be described as the most 
important factor. From the conceptual point of view, 
technology is the generic term for specialized soccer 
football game action in order to achieve a certain pur-
pose and methods carried out, but also constitutes a 
football offensive and defensive action system.

Football skills teaching process is complicated 
and will take some time, has its own particularity 

and regularity. In the traditional teaching football 
skills training, teachers will demonstrate in the 
action areas subject to many restrictions, tend to have 
greater randomness; partly from the student perspec-
tive, students in viewing angle and timing there is 
a big limitation. Many times because of fast action 
and high technology integrated football difficult, stu-
dents often difficult to clearly demonstrate the action 
of the teacher’s careful observation, and these will 
affect teaching football skills to improve teaching 
effectiveness and student skill levels. With multime-
dia technology in teaching soccer, teachers can not 
only get rid of dictation and simple way to explain 
the limitations of technology, and can effectively 
mobilize students sensory learning, improve student 
interest in learning has an important role. [1] of mul-
timedia applications in the classroom football skills 
to optimize the teaching structure, the ability to carry 
out the negative factors that exist in football training 
integrated application, so that students have a more 
specific action intuitive understanding, while pro-
moting the concept of the formation of the students 
complete the work there conducive players master 
the technical essentials in a short period of time, has 
great significance for the soccer breakthrough tech-
nology teaching.

2 the CorreCt APPlICAtIon oF 
MultIMedIA teChnology In 
teAChIng FootbAll

Although multimedia has obvious advantages, but 
must correctly apply to fully play its role, teaching 
football skills in multimedia applications should note 
the following points.
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2.1 Good multimedia courseware

Multimedia application technology in teaching soc-
cer, the most critical and most important task is to 
do multimedia courseware. In football skills teaching, 
application of multimedia technology is not a simple, 
you need teachers in the classroom organization put 
in more effort, especially to deal with football skills 
courseware “integrity, ornamental, practical” in the 
production process to be attention. [2] Football tech-
nology teachers teaching football techniques before 
making multimedia courseware, the first response to 
gather a lot of relevant material, such as a live video 
game, professional football skills training tutorials 
and other information can be used in multimedia 
courseware, teaching basic needs of the teacher can 
set text, pictures, video, animation, such as one of 
football skills coursework. on the other hand, the the-
oretical and practical courseware courseware is teach-
ing football skills essential multimedia courseware 
than two parts, in addition to teachers courseware for 
football concepts, theories and content rules football 
competition, football technical and tactical analy-
sis, detailed analysis in addition, also in the relevant 
parts of the human body courseware technical action 
essentials and other content at any time interspersed. 
About combat courseware, teachers can organize 
multimedia courseware football skills through tech-
nical training for football or soccer game video cut, 
so that students of different football skills essentials 
to more realistic and intuitive viewing.

2.2 Focused on the process of applying and 
stressed the difficulties

traditional teaching football skills have always been 
dependent on the teacher’s demonstration or theory 
to explain the conduct, or less if the teachers on the 
demonstration, the students are usually difficult to 
action essentials accurate, in-depth understanding 
and knowledge; And when the teacher lectures and 
demonstrations over for a long time, will reduce the 
student’s football skill training time. In addition, the 
drawbacks of traditional football skill lie in football 
technology demonstration, different actions and dif-
ferent difficulty require teachers to demonstrate mul-
tiple angles and positions change, and requires a lot 
of language about the students to a clear understand-
ing of football skills. Multimedia teaching should be 
based on these shortcomings of traditional football 
skills teaching for teaching focus on football while 
emphasizing outstanding teaching difficult. that is 
in the multimedia teaching, teachers can increase 
the  amount of information output to the students 
and the students ‘all-round sensory stimulation to 
promote students’ technical action structure and 

deepen the impression of the intrinsic link between 
action understanding and mastery, so that students 
can foster formation and mastered football skills. In 
addition, teachers have to deal with the more difficult 
of the football skills mastered part of comprehensive 
talks, the technical action by repeatedly multimedia 
playback and multi-angle switching, deepen students’ 
memories of different football skills, so that students 
of different football skills features and actions to fully 
grasp the essentials.

2.3 Clever use of multimedia video capabilities

In football skills teaching, students are often unre-
alistic expectations of problems exist in the learning 
process, in their eyes,it is very simple for others to 
make different football action , but in their own prac-
tice preached many defects, many students are on 
their own football action. “out of shape, “the problem 
is not a profound understanding. In teaching teachers 
clever use of multimedia video capabilities, through 
cameras and other technical training situation for stu-
dents to shoot the ball and records, and put it in a 
multimedia courseware, multimedia player by means 
of training engineering students in their play. [3] 
through an intuitive video, it is more clearly recog-
nized that students will have their own football action 
problems. For example, playing in front instep teach-
ing, by the position of the support foot, the ball is high 
and so the problem is a common problem of students, 
teachers can use these techniques in the typical prob-
lems of football filmed, so that students of their own 
norms and action no clear perception. In addition, 
teachers can also exhibit high school students for the 
video and personality traits common to do a special 
in-depth explanation, promote student memories of 
football skills and mastery of action to strengthen 
again. When the use of multimedia assisted teaching 
football skills, teachers also can repeatedly play, slow, 
freeze technical action audio-visual materials, make 
a variety of short-term technical action to get rid of 
space constraints, the longer the time to start, and this 
technology analysis to explain interludes in which 
the action of the heavy and difficult to carry out out-
standing students to action structure, location details, 
which are more deeply aware, until the students mas-
ter the techniques of real football action.

In football skills teaching, multimedia technology 
is a very important teaching tools and methods, not 
only can greatly arouse the enthusiasm of students, 
while improving the effectiveness of teaching foot-
ball skills are important, as a combination of theory 
and practice of teaching football skills opens up a 
new road, has far-reaching research and promotional 
value.

9781138027282_Chp_2106.indd   832 22/04/15   1:08 AM

 



833

reFerenCes

[1] ningjun hou,tongen yang.complementary study with 
multimedia teaching and traditional teaching methods 
in physical education teaching [J] sport science& tech-
nology, 2013,03 (20): 17–19. 

[2] hongwei Wang.the basic problem of teaching foot-
ball skills to explore scientific training[J] intelligence, 
2012,06 (15): 56–57.

[3] Jiawei Zuo.multimedia technology in teaching college 
football empirical research [J]. Jiujiang vocational and 
technical College, 2013,03 (15): 33–34.

9781138027282_Chp_2106.indd   833 22/04/15   1:08 AM

 



835

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

Research of modern teaching long-distance system based on the streaming 
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ABSTRACT: The streaming media have become the most distinct media in the Forth Era Media due to its 
numerous virtues. Indeed, it is a kind of “The Fifth Era Media”. But its application in The Modern Distance 
Multimedia Instruction is not so optimistic. At the same time though, the modern distance multimedia instruc-
tion is promising. It is indeed of a new kind of technology to break away from the how-do-you-do. The thesis 
introduces the related knowledge of concepts of the modern long-distance education and the streaming media 
technology, it demands the basic framework of the design in modern long-distance education, and it also pre-
dicts the long-distance educational trend based on the streaming media technology. 
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1 InTRODuCTIOn 

The modern long-distance education teaching is the 
perfect combination of modern information tech-
nology and education technology, which is open, 
 flexible, a new type of teaching mode in a learning 
society. However, the problems related resulting 
distance education resource construction is also not 
allow to ignore. [1] On the one hand, multimedia 
online teaching resources seriously scarce; On the 
other hand, many multimedia teaching resources can’t 
surf the Internet. One of the main factors is limited 
by the limited network bandwidth. The application 
of streaming media technology, which is faced with 
limited bandwidth, implementing distance education 
teaching video, audio, animation, multimedia course-
ware, and network course transfer is the best solution. 
This paper introduces the related concepts of modern 
distance education and relevant knowledge of stream-
ing media technology, design and implement the 
modern distance teaching system based on stream-
ing media technology. The practice has proved that 
the system is not only beneficial to make full use of 
teaching resources, but also conducive to the future 
construction of open education.

With the continuous development of modern 
communication technology and network technol-
ogy Modern long-distance education is a new kind 
of education mode, which refers to the students and 
teachers, students and education institutions use a 
variety of media between the main means for remote 
education system, education and communication 
connection form of education. Streaming Media tech-
nology is to point to in the Internet use continuous 

time-based Media Streaming technology, and its key 
lies in the network data transmission and the client in 
parallel. using streaming media, the client does not 
need to wait for the entire file will be able to play the 
download is complete, namely in the form of trans-
mission and broadcast, such both neither takes local 
storage space, and greatly shortens the client waiting 
time.

2 STREAMIng MEDIA

Streaming media refers to adopting the way of 
streaming broadcast media format on the Internet. 
It is an especially specific information format 
encoded by a media information sources, and gen-
erated by the streaming data is a unit with rela-
tively independent data block transmission on the 
Internet. Streaming is the continuous sound and 
image information after dealing with the compres-
sion on the web server, and before the playing cli-
ent does not download the entire multimedia files, 
only a partial content stored in the system will start 
to buffer, when actual network connection speed is 
less than the broadcast the speed of using informa-
tion, broadcast program can remove this section of 
the contents of the buffer, avoiding disruption of 
the play, and to ensure the quality of the playing. 
This made up of data and related control informa-
tion format, data format known as flow according 
to the format of data called packets, a multimedia 
file after special encoding compression forming 
constituted the  file all the packets of data flow, 
which is called the streaming media. Streaming 
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media have changed the traditional Internet, which 
can only show the static text and images of defects, 
can provide real interactive video class, and dis-
tributed processing, processing of large-scale con-
current on demand request. [2] It can be adapted 
to large-scale on demand environment. Streaming 
media have changed the traditional Internet can 
only show the static text and images of defects, can 
provide real interactive video class, and to launch a 
large-scale concurrent on demand request process-
ing, able to adapt to mass on demand environment. 
The model is very similar with the current radio 
and television. Streaming media using a special 
data compression and transmission technology can 
make voice and video file is small, usually only 3% 
~ 5% of WAV, AVI files, which is very suitable for 
publishing on the Internet a long sound and video 
clips.

3 PRInCIPLE OF STREAMIng MEDIA 
TECHnOLOgY

• Digital compression: Common multimedia files 
do not support streaming. Due to the limitation 
of network bandwidth, it is needed to use special 
compression coding tools for audio compres-
sion coding, lower the quality of some audio and 
video in order to reduce file size, and generate 
the text format of streaming media transmission 
in the network to make smooth streaming media 
transmission.

• Caching technology: It is essential to the stream-
ing transmission. For the server side, the part of 
the memory storage space as a cache is used to 
store a service path of each cycle service flow 
from the hard disk data according to the need, at 
a certain rate and service to the client in order to 
transfer. With cache, it can take the data back to 
the phase separation, output services to ensure 
smooth output bandwidth and client stream play-
back continuity.

• Access technology: streaming media server must 
at the same time for multiple clients or multiple 
flow retrieve data, which is more complex likely 
to multiple streams at the same time access to dif-
ferent parts of the same file copy. So reasonable 
flow media data access and management technol-
ogy need to carefully consider when constructing 
a VOD system in order to meet more flow of real-
time playback, storage system must be carefully 
considered support maximum flow, the size of the 
buffer and the number of disk access strategy and 
the organization of the file, and implements the 
data access optimization. The purpose of optimiz-
ing data access technology is based on improving 
the access of the whole system response speed and 
the number of access flow to consider.

• Streaming media transmission: streaming trans-
mission process in general is this: After the user 
select a first-class media service, a WEB browser 
and streaming media server using HTTP/TCP 
exchange information in order to transmit the 
need of real-time data retrieved from the original 
information. Then on the client WEB browser 
starts the Audio/Video Player program (that is, 
the client’s streaming media Player), using HTTP 
from streaming media server to retrieve relevant 
parameters on the Audio/Video Player program 
initialization, and these parameters may include 
directory information, real-time transmission of 
data coding type, etc. Audio/Video Player pro-
gram and streaming media server run the infor-
mation between real-time streaming protocols 
(RTSP) in exchange for Audio/Video transmission 
control information as needed. Implement stream-
ing typically require a dedicated server and player. 
Foreign related vendors consider the streaming 
media market prospect is good, launch a fierce 
competition, and successively develop out of the 
streaming media products. At present, the influen-
tial three companies abroad and its development 
of streaming media products are: Real networks 
Windows Media of Real System, the Microsoft 
Company and Apple’s QuickTime (Table 1).

Table 1. Streaming media product comparison table.

Company name Making product Server products Client products usage agreements

Real networks Real Producer Real Server Real Server uDP, RTSP, RTP, RTCP, 
TCP

Microsoft Windows Windows Media Windows Media 
Player

MMSu, MMST, 
MSBD, HTTP

Apple Quick Time Pro Quick Time 
Steaming Server QuickTime 4/5 RTP, RTSP, SDP, FTP, 

HTTP
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4 THE MODERn LOng-DISTAnCE 
TEACHIng SYSTEM BASED On 
STREAMIng MEDIA TECHnOLOgY

Hardware system includes four basic parts: informa-
tion to generate the streaming media system, server 
system, network system, the client system. 

• Streaming media information generated system: 
Streaming media information is divided into 
real-time streaming media information and non- 
real-time streaming media information. Real-
time streaming media information process is the 
teacher’s class made streaming audio/video files, 
 realizes the remote teaching live online.

• Server system: It is mainly composed of Web 
server and the streaming media server. The Web 
server provides Web site management and services. 
Streaming media server is used for streaming media 
storage and release. Balancing cost and effect, the 
remote teaching system adopts Windows Media 
server components, including: Windows Media 
Services 9.0, Windows Media Encoder9 Series 
Release Candidate, Windows Media Encoder 7.1, 
Windows Media Player 9.0 Build z903.

• network system: It uSES switched Ethernet, TCP/
IP protocol, routing equipment support multicast.

• Client system: the client can through local LAn 
or the Internet or Intranet access streaming media 
information. The client in addition to install a 
browser, must also be installed streaming media 
player. At present, such as Internet explorer and 
netscape web browser also supports streaming 
plugins.

Modern distance education platform system is 
mainly to complete the management of students, 
teachers and teaching, mainly divides into the remote 

teaching module, the remote teaching management 
module and the remote teaching evaluation module 
(Figure 1).

The function of the remote teaching module is 
divided into student management subsystem and 
management subsystem teachers. [3] Student man-
agement subsystem includes identity registration and 
certification, student status management students, 
students’ course selection management, test man-
agement module. Teacher’s management subsystem 
is mainly for the instructor to teaching management 
system, including: identity registration and certifi-
cation, courseware uploading, teaching information 
release, the management of the teaching task. The 
function of the remote teaching management mod-
ule is to complete the student registration manage-
ment, grade management, students’ course selection, 
teacher’s courses arranging management and related 
professional setting and teaching and management, 
educational administration information management. 
Students through the system give the feedback to 
teachers, curriculum evaluation subsystem may at 
any time, courseware and opinions and Suggestions 
in the system, and the system gives these Suggestions 
feedbacks to the teacher or teaching staff in order to 
improve the teaching quality and effect.

5 COnCLuSIOn

Based on streaming media technology the modern 
distance education is not only changed the traditional 
Internet only show the drawback of the static text and 
images, reached the one-way courseware on demand, 
provided a truly interactive teaching and learning of 
the two sides of video class, change the traditional 
teaching mode, and established under the modern 

Figure 1. The software structure of modern distance education system. 
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information technology support for the mass of the 
new teaching method to meet the needs of modern soci-
ety. At present, with the remote education extensively 
developed and the update of streaming media technol-
ogy, the form of online education will be more color-
ful. [4] How to increase the use of streaming media 
technology service for distance education teaching to 
improve the effect of the  network  classroom teaching 
and to strengthen the network classroom interaction 
will become the future development of distance edu-
cation is an important research subject.
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AbStrAct: this study explores the role of an English community for vocational students to construct 
self-identity and the significance of self-instruction in foreign language learning from the perspective of social 
constructivism. the change of communication style and self-identity of vocational students in English commu-
nities are also studied in detail. 

KEYworDS: self-identity; social constructivism; communicative style; English communities.

1 IntroDuctIon

English communities play an important role in college 
students’ English learning process. Vocational college 
students’ communicative style and self-identity can 
change through participation in these communities. 
In this study, the signification of English communities 
in students’ self-identity construction and its meaning 
to foreign language study is explored.

2 rESEArch thEorY 

“Self-identity” is a psychological concept. People 
build self-identities to understand individuals’ phys-
ical and psychological characteristics, potential, per-
sonality, interests and social demands, and to find the 
integration point of personal needs and social needs. 
In that way, their own identity in the social environ-
ment can be built. research on the relationship of 
language learning and self-identity construction has 
attracted the attention of many scholars in the field 
of language.

Lambert’s “the Social Psychological Model” 
(1963a, 1963b, 1967, 1974)” is related to changes 
in bilingual development and self-identity theory 
“(Gardner, 1985: 132). this mode advocates L2 
learning will affect learner’s self-identity transfor-
mation, resulting in additional or subtractive bilin-
gualism. Schumann’s “acculturation model” (1975, 
1978a, 1978b, 1986) is concerned that the process of 
second language acquisition will moisten the natural 
environment of learners, and it emphasizes that the 
social and emotional factors play a major causal role 
in second language acquisition (Schumann, 1978b).
Schumann (1978a) believes enculturation is part 
of second language acquisition, but the extent of 

acculturation determines the level of the second lan-
guage learning. Moreover, the Social context Model 
(clement, 1980) emphasized the importance of the 
cultural environment in second language acquisition. 
In a social environment in which one language plays 
a dominant role, L2 learners will also be affected by 
factors of two emotions: the will of moistening into 
the language and the fear of loss of cultural identity 
after enculturation. the Social Intergroup Model, 
also known as speech adaptation theory (Giles & 
byrne, 1982) mainly focus on L2 learners in small 
language group members, and it believes that the 
degree of recognition of learners and L2 community 
members will determine the quality of their academic 
study. At present research on language learning and 
self-identity is mostly limited to the second language 
context while studies in foreign language situations 
are comparatively less.

In china, Gao Yihong’s “Productive bilingualism” 
theory (1994, 1996, 2001, 2002) emphasized the 
positive role of mother language identity in L2 
learning and the positive interaction and integration 
of different cultural identity to achieve value-added 
results so that learners’ overall potential can be more 
fully exploited. Productive learning model discusses 
the possibility and importance of self-identity con-
struction through learning a foreign language. the 
role of language (culture) study of people’s growth 
is also emphasized. Most psychosocial studies on 
chinese students’ English-learning use quantitative 
research methods, and the research focus is the influ-
ence of “motive” and “learner factors” on language 
proficiency (Gui Shichun, 1986; hao Mei, hao 
ruoping, 2001; wen Qiufang wang haixiao, 1996; 
wen Qiufang, 2001; wu Yian, Liu runqing, 1993; 
Xu Yulong, 1998). research on motivation preset a 
static self-identity. researches on cultural attachment 
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(Liu,  1997; wang Xiansheng, 1997; Zhong Lili, 
2000) notice the change of the learners themselves, 
but that is still confined to recognition of self- identity 
and cultural identity. Although few studies focus on 
the relationship between language learning and over-
all personality, but the study objective is the best 
foreign language learners, rather than ordinary col-
lege students (Gao, 2001) while studies of vocational 
 students are even less.

3 rESEArch MEthoDS

this research combines theories of social linguis-
tics with practical situations of English communities 
and discusses what kind of self-identity members of 
English communities can build and how they con-
struct it thus the meaning of such kind of construction 
to L2 learners’ life can be found.

In order to verify whether self-identity changes 
with the internal and external situation of English 
communities and whether the communication style 
can be counted as a dimension of self-identity 
and what other factors can affect self-identity, the 
researchers decided to do a questionnaire, case survey 
and analysis based on several specific issues:

1      will English learners’ self-identity change due to 
attending English communities? 

2   will their communication style change due to 
attending English communities? 

3   Are their self-identity and communication styles 
related?

Members of English corner, the major English 
community in the Environmental Management, 
college of china are selected as research objectives of 
the survey. the contents of the questionnaire include 
the following five aspects: personal information, par-
ticipation in community activities in English, impres-
sion of English communities, communicative style, 
the impact of English communities of self-identity 
and language emotional changes. Data of the ques-
tionnaires were analyzed by software SPSS (12.0). 
Stratified sampling method is also used in this 
research. Five members of English corner are chosen 
as individuals for open interviews, according to their 
character, major, experience of English community 
(such as times of participation) and so on. A bottom-up 
analysis is also designed to focus on changes of com-
munication style and construction of self-identity.

4 rESuLtS AnD DIScuSSIon

this study attempts to find understanding what kind 
of self-identity foreign language learners of English 
corner have, how they construct self-identity, and the 

significance of this construction to the daily life of 
foreign language learners. Meanwhile, the research-
ers would like to explore factors which are closely 
linked to self-identity, like communicative style and 
so on. Finally, the researchers reach the following 
conclusions:

the self-identity of learners in English corner is 
diverse and mobile

In daily life, most language learners agree that 
the traditional communicative cultural norms have 
the function of discipline and supervision; while in 
English corner foreign language learners sometimes 
go beyond the traditional chinese cultural norms 
of communication and through conversion commu-
nicative style, drill and practice other self- identified. 
Some people practice the expected self-identity; 
some people merge the old self-identity with the 
new one; some people separate different forms of 
self-identity, while some people strengthen the exist-
ing self-identity. on the one hand, the research find-
ings challenge the nature theory of self-identity and 
shows that self-identity and communication style are 
not affected by the experience. on the other hand, 
the result refutes the monism and stationary theory 
self-identity because the self-identity which English 
corner participants develop is diverse, mobile, unsta-
ble, and even fractured.

Language learners of English corner construct 
their self-identities in interaction with others

traditional chinese cultural norms, communica-
tive rules of English corner, the west (especially 
American) cultural norms and other factors influence 
language learners of English corner, which are inter-
preted, understood, selected by the learners and trans-
formed into important foundation of self- identity 
construction. Meanwhile, learners of English corner 
understand their needs and desires through self- 
reflection and self-communication, and adjust their 
behavior through obedience, utilization, negotiation 
and resistance of various forces, but also carry out 
ongoing construction of self-identity.

the significance English corner has for language 
learners in their self-identity construction process

In everyday life, the social mainstream cultural 
norms, as the most powerful other factor, have a strong 
disciplinary function of individuals and become the 
most important basis for self-identity construction. 
the greater the risk of self-selection of other factors 
affected, the smaller the possibility of self-identity 
transformation. the feature that English corner can 
hide the identity its members provide a situation of 
inclusion of a variety of positions. Foreign language 
learning in English corner provides learners other 
factors as the cultural principles of the united States 
beyond the mainstream chinese traditional cultural 
norms. Individuals can freely contact and select a 
different impact and practice new possibilities of 
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self-identification thus open up space of dialogue 
and mutual exchange between the self and otherness. 
Meanwhile, the individuals face the desires and needs 
of self and can become persons of self-reflection, and 
on this basis, make autonomous choices. From this 
perspective, English corner offers language Learners 
the possibility of self-identity transformation.

5 SuMMArY

this study shows that learners’ changes of commu-
nicative style are positively correlated with their self- 
identity change. use of a communication mode reflects 
the acceptance of the communicative body to corre-
sponding self-identity while a shift in communication 
style, while communicative body’s self-awareness will 
change with the shift in his communicative style.
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AbSTrAcT: In order to summarize the positive backwash effects from the speaking test of IELTS on the oral 
English teaching in universities, it analyzing the form, content and the standard of evaluation of the test and the 
questionnaire on the current situation of the IELTS candidates opinions towards the oral English teaching in 
china in detail, so as to find effective and specific strategies, like designing various kinds of teaching activities 
and making use of modern teaching equipment and establishing a supervision system of extracurricular speak-
ing exercise for the improvement of the college oral English teaching. It is a productive test with a high level of 
reliability and validity that can test a candidate’s language ability directly.

KEYWordS: IELTS approach, speaking test, communicative, speech recognition, oral English teaching.

1 INTrodUcTIoN

With the development of the economic globalization, 
china needs to develop students who have the compe-
tence both with professional knowledge and English 
communicative ability. people are paying more atten-
tion to the use of a language instead of just learning 
its grammar. And communicative competence is of 
more value nowadays. Language is actually a means 
of communication. There is no doubt that foreign lan-
guage learning is to cultivate students communicative 
competence of using a foreign language. However, 
how to apply communicative approach fully to 
English teaching practices in china still remains to 
be solved. And oral English teaching is a very impor-
tant part of English teaching. The improvement of 
the teaching effects and the cultivation of students 
communicative competence are keys to oral English 
teaching. communicative language teaching has 
therefore in recent years become a fashionable term 
to cover a variety of developments in syllabus design 
and, to a lesser extent, in the methodology of teaching 
foreign languages.

With the development of intercultural communica-
tion, more and more people intend to study or live 
abroad. Thus, IELTS, ToEFL, GrE and other inter-
national tests have become more and more popular 
in china. IELTS is a cosmopolitan language testing 
system and an essential condition to immigrate to or 
study in commonwealth Nations or America. The 
immigration offices of british commonwealth of 
Nations regard IELTS as the only standard to evaluate 
the English ability of immigrates.

2 METHod

2.1 Structure of IELTS speaking test

Generally, there are three parts of the test. First part is 
introduction. After greeting each other, the examiner 
will ask some basic questions like the candidates life 
and background information.

The second part is individual speech. The exam-
iner will give the candidate a topic card, a pen and 
a blank paper. The candidate will give 1 minute to 
prepare the speech in accordance with the questions 
listed on the topic card. After finish it, the examiner 
may ask one or two follow-up questions.

The third section consists of a discussion between 
the examiner and the candidate, generally on questions 
relating to the theme that they have already spoken about 
in the second part. This last section is more abstract, and 
is usually considered the most difficult. Final assess-
ments would be made on a range of scales such as

Grammar, Pronunciation, Vocabulary, comm-
unication Strategies and Task Achievement. The con-
tent of IELTS is both pragmatic and academic which 
consists of many occasions of study and life in reality. 
Through creating lifelike experiences the examiners 
and candidates can communicate in a more relaxed and 
natural way so as to complete the accurate evaluation of 
the candidates English proficiency and abilities.

2.2 The design of questionnaire

In order to make full use of the communicative 
approach in oral English class, the author designed a 
questionnaire. The questionnaire concerns about the 
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understanding of the attitudes of the IELTS candidates 
towards the college oral English teaching on whether 
the oral English courses have helped cultivate their 
communicative competence. The content of the ques-
tionnaire includes the basic information of the partic-
ipants, the attitudes towards the English teaching in 
college and in training agency and some comparisons.

The sample consisted of 100 IELTS candidates 
from 3 universities which are internationally recog-
nized, prestigious academic institutions. The three 
universities are Fudan University, SHISU standing 
for Shanghai International Studies University and 
EcNU standing for East china Normal University. 
The researcher actually went to these universities to 
choose the students to help complete the question-
naires. Since the questionnaire is about the IELTS 
candidates attitude towards university oral English 
teaching, the students helping complete the question-
naire have all taken IELTS. As a result, the researcher 
handed out 100 questionnaires, and collected 92 with 
91 valid. All of the participants took the IELTS. The 
participants are as follows(Table 1):

The number of the students who helped with the 
questionnaire is 92. There are 17 students from Fudan 
University, 48 from SHISH and 26 from EcNU.

For those candidates the researcher has surveyed, 
52 of them are girls and 39 of them are boys.

Why do they take IELTS?From what shows above 
we can see that 53.8% of the candidates chose the 
IELTS for the further study and only 6.6% of them 
chose to immigrate. (Table2) There are other reasons 
why people take IELTS, such as working abroad and 
widening their insight. Have they attended IELTS 
training classes?

From the above, we know that there are 58.2% of 
the candidates participated in the questionnaire have 
taken the IELTS training classes for the test. The 

percentage is a bit higher than that of people who 
chose to prepare the IELTS on their own.

The questionnaire is composed of 14 items. Every 
item is evaluated by 5-point Likert scale. Absolutely 
satisfied equals 5 points, probably satisfied equals 4 
points, unable to judge equals 3 points, probably not 
equals 2 points and absolutely not equals 1 point. The 
14 items are divided into 3 aspects which are about 
university education, training agency education and 
their comparison. The data collected from the ques-
tionnaires was mainly analyzed through the software 
of IbM.SPSS.Statistics.v19.0.

3 GENErAL rESULTS

According to the analysis of the first 2 parts, (by 
doing averaging of each question of a single person), 
we can conclude that the satisfaction level toward the 
teaching of both university education and training 
agency education of most students is on the level of 
relatively high with the percentage of 51.65 and 49.45 
respectively.

These candidates are all quite satisfied with uni-
versity education with the proportion of Fudan 
University slightly higher than the other two universi-
ties. In the meantime, the satisfaction level of Fudan 
University is the lowest towards training agency edu-
cation. (The number below is the mean number)

The three universities are famous universities in 
Shanghai which possess their own English teach-
ing characteristics and advantages. Therefore, 
the data I collected shows a moderate compari-
son between university and training agency edu-
cation. When the researcher divided the can-
didates into different categories based on their 
purpose of taking IELTS(Fig.1), it is easier to 

Table 1. University.

Table 2. Purpose.

Figure 1. The chart of purpose.
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notice that the differences in the satisfactory level 
become more and more pronounced. The number of 
candidates who want to immigrate is only 6.(Table 3) 
However, the 6 candidates have the highest rate of sat-
isfaction of 3.63 towards university education. While 
for the candidates who want to seek for a better job by 
taking IELTS, their rate of satisfaction towards uni-
versity education is the lowest with only 2.95points. 
The detailed information is as followed Table 4).

It is not hard to find out that most students aim 
to study abroad by taking IELTS and they usually 
think highly of both educational patterns. As for the 
reasons, I believe that students who eager to study 
abroad give higher priority to their study. Therefore, 
no matter it is university education or training 
agency education, they both can provide the students 
with plenty of knowledge and many learning skills. 
However, for the students who want to seek for a 
better job by achieving a satisfactory band in IELTS 
are actually not quite confident in their university 
study. They try to prove themselves through IELTS. 
As a result, they are not very pleased with their uni-
versity education.

4 coNcLUSIoN

The basic theory of communicative teaching method 
has been one of the main trends affecting English 

teaching philosophy and methods in china after over 
three decades‘ research and practice of the experts 
and scholars since it was introduced to china in the 
late 1970s. It seems that the form of the IELTS speak-
ing test is fixed, but the choices for topics are quite 
flexible. The communicative competence is the key 

Table 3. Satisfaction level.

Table 4. Mean number of satisfaction level.

Table 5. Satisfactory level based on purpose.
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to achieving a satisfactory band. IELTS speaking test 
has a wide range of topics which are close to real life. 
It also has a scientific grading system which is called 
the Analytical Scoring System. The examiner grades 
the candidates based on their performance in each 
section respectively. because of all the features and 
advantages, IELTS then becomes a baton for some 
language tests and oral English teaching. The author 
designed the questionnaire mainly for the attitudes 
of the IELTS candidates towards the college oral 
English courses on whether the courses are able to 
help cultivate their communicative abilities. General 
results have been summarized from the basic infor-
mation and presented.
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The applied analysis of the multimodal PPT in the college English audio-
visual course 
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AbSTrAcT: With the development of the society, the multimodal interaction has become the main means 
and way for modern humans to communicate with each other. From the perspective of the present college 
 English teaching situation, the traditional listening teaching mode has not met the needs of the development of 
the times, and cannot meet the demand of the students’ listening and speaking. The multimodal PPT teaching 
mode is in favor of triggering the multiple senses of teachers and students, and applying it to the university 
English audio-visual teaching can effectively improve the students’ learning interest, promote the communi-
cation and interaction among students and between teachers and students, so as to improve the efficiency of 
language learning and comprehensive application. This paper mainly overviews the multimodal theory and 
the  advantages of multimodal PPT, and on this basis, analyzes the application practice of multimodal PPT in 
college English audio-visual courses.

KEyWordS: college English; Audio-visual course; Multimodal PPT.

1 InTroducTIon

The College English Curriculum Teaching Require
ments, which was issued by china’s Ministry of 
Education in 2007, further clarified the teaching tar-
get, and put forward to apply the multimedia technol-
ogy, multimodal languages and multimodal discourse 
analysis theory and multivariate reading and writing 
teaching methods in English teaching. The necessity 
of applying the pedagogy of multimodal language 
comprehensive skills into college English teaching 
can be seen. In recent years, the information technol-
ogy in china has obtained a rapid development, and 
along with the development of economic globaliza-
tion and the penetration of cultural diversity, infor-
mation transfer has gradually begun to present the 
multimodal development.

PPT is a kind of relatively simple and widely used 
multimedia resource in the classroom education and 
it is a tool throughout the entire classroom.

2 ovErvIEW oF THE MuLTIModAL 
THEory And THE AdvAnTAgES oF 
MuLTIModAL PPT

Modal mainly refers to a way in which humans inter-
act with the external environment through senses such 
as vision, hearing and so on, which can be divided 
into three kinds: single modal, double modal and 

multimodal. The single modal mainly refers to the 
interaction with a single sense, the double modal refers 
to the interaction with two senses, and the multimodal 
is the interaction with three or more senses. Since the 
1990s, the multimodal discourse analysis theory has 
already appeared and emerged, which, on the basis of 
the theory of systemic functional linguistics and with 
some symbolic resources such as images, music, lan-
guage, gestures etc., believed that other symbol sys-
tems, except for language, were also the source of the 
meaning and could be used in other communicating 
modals, except for language. Mr. Kress and van leeu-
wen pointed out that the multimodal discourse analysis 
theory claimed that the discourse analysis should not 
be confined to the language itself, but it should also 
notice the social symbol with other forms, such as 
images, sound, movement, color, etc. [1]. After that, 
more and more domestic and foreign scholars have 
begun to focus on multimodal discourse theory and 
empirical studies. Multimodal discourse takes the mul-
timodal discourse analysis theory as the instruction, 
and refers to the phenomenon of using a variety of 
feelings, such as hearing, vision, touch, etc., and fully 
uses many kinds of means and symbolic language 
such as language, image, sound, action and so on in 
the language communication. With the development 
of science and technology, PPT has been widely used 
in classroom education multimedia resources, and its 
advantages are mainly shown as follows: First, the 
operation is flexible. Teachers can change the size, 
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color and position of the picture, text, symbol and so 
on, according to their own demands and preferences in 
the process of making PPT files, and when they need a 
dynamic video or when the additional data is too large, 
they can adopt the hyperlinks. At the same time, the 
teacher can also set the questions and answers shown 
according to the procedure, which can be applied to 
ask students questions in the class and to exercise the 
student’s thinking ability. Second, the manufacture is 
simple. The production of PPT files only need to form 
fixed template according to the instruction, and modify 
on this basis in order to better display the related infor-
mation of the teaching content. At the same time it can 
also insert some elements such as sound, audio, video 
etc., to greatly promote the teaching activities [2].

3 THE APPLIEd AnALySIS oF THE 
MuLTIModAL PPT In coLLEgE EngLISH 
AudIo-vISuAL courSES

3.1 Preparation before class

The production of PPT needs to be done before class. 
before the multimodal teaching, teachers should 
fully collect the data and materials from many kinds 
of ways such as networks and databases, use voice, 
video, and pictures to produce the cultural phenome-
non involved in the teaching content into courseware 
and show students in an all-round way at the begin-
ning of the class. In addition, it also seriously analyzes 
the difficulties, important points and the test points 
of the teaching material and is able to point out the 
important points, refine the difficulties and emphasize 
the test points, which asks for higher requirements 
regarding the teacher’s preparation before class.

3.2 The blackboard writing cannot lack in PPT 
teaching

PPT is just a kind of multimedia software. If in classroom 
teaching teachers rely too much on PPT, but ignore the 
blackboard writing and textbooks, it will lead to students 
who cannot master the important points to a great extent, 
and cannot listen to the teacher’s interpretation, being in 
a passive state in the process of accepting the new infor-
mation and lacking subjectivity and interactivity, which 
will lead to the students’ learning interest’s decline for a 
long time. Therefore, in the process of teaching, teachers 
should pay much attention to the importance of black-
board writing, and avoid taking the PPT as a blackboard 
writing and show directly. The teacher should clearly 
distinguish between primary and secondary: show the 
more rich content in PPT, and reasonably apply the con-
figuration of the picture and sound effects, which help 
teachers improve students’ attention to the learning con-
tent. besides, teachers should also notice the interaction 
in presenting the slides and the blackboard writing, and 

avoid switching back and forth among pages, which will 
have a harmful impact on the overall effect of the knowl-
edge structure [3].

3.3 The concrete application practice of the 
multimodal PPT

First of all, before the start of the class, teachers 
should show the student video files and related 
pictures, or play some audio materials to students, 
according to the relevant contents of the course. 
These videos, images, and audio materials might 
show part of the contents related to the courses as 
well, which can cause students to guess and discuss 
it, and then make them understand the learning task 
by thinking. Secondly, in the process of collecting 
the multimodal materials, it should pay attention 
to its diversity and interesting parts, which, on the 
one hand, can help students expand horizons and 
increase their knowledge; and on the other hand, it 
also can effectively improve the students’ learning 
interest and promote the communication and inter-
action among students. While teachers can under-
stand the students’ degree of mastering the cultural 
knowledge through the discussion among students, 
and on this basis, scientifically and reasonably 
adjust the course content and task designing. In 
this way the students’ participation in the classroom 
learning has been increased [4]. At the same time, 
students can still do the situational imitation on the 
basis of the new cultural knowledge, and teachers 
can also exercise students by means of a debate, 
which can further consolidate the students’ knowl-
edge system. Finally, what should be stressed is that 
teachers should adhere to the principle of scientific 
and reasonable design in the multimodal design of 
the audio-visual teaching courses and promote the 
improvement of students’ listening and speaking 
skills through various video resources. In the pro-
cess, it should also pay attention to the difficulty, 
length, tone of voice, pronunciation etc. of the 
video [5].

4 concLuSIon

overall, the application of the multimodal teaching 
method in the teaching of college English audio-visual 
courses can make full use of various multimedia teach-
ing resources to stimulate the students’ various senses, 
which can not only make students master the taught 
knowledge and initiatively and easily finish the teach-
ing task, but can also effectively stimulate the students’ 
learning interest, improve the students’ learning enthu-
siasm, and thus improve the teaching effect, which fully 
embodies the good prospect of the application of mul-
timodal PPT in college English audio-visual courses.
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AbSTrAcT: With the continuous social development and progress of science and technology, the school ed-
ucation enters a new teaching environment. chinese traditional ideological and political education courses have 
been replaced by new media technologies, and the new teaching methods have penetrated into every learning as-
pect. Traditional school ideological and political education courses largely can not meet the needs of modern soci-
ety, with problems arising in the carrying out of the course curriculum, such as low efficiency teaching and lagging 
education which are the key issues. To improve the status of ideological and political course, the primary necessity 
is to value the student’s right to speak, on the basis of which to achieve inter-subjectivity from subjectivity. This 
paper focuses on reshaping the right to speak of the ideological and political education in the new media age.

KeyWordS: New Media Age; Ideological and Political education; remodeling.

The new way of media education is mainly a media form 
by using the modern technology as a supportive point of 
the information delivery. Though new media technology 
has been widely applied to every aspect of daily life, the 
implementation of ideological and political courses is 
not very mature thus the situation of unconvincing dis-
course appears. Therefore, it is necessary to improve the 
effectiveness of the right to speak which requires the use 
of new media on a certain scale to ensure the accessibil-
ity to discourse resources for the students’ ideological 
and political education courses, on the basis of which 
to make reasonable discourse changes and improve the 
discourse effectiveness. The ideological and political 
education is a major course that universities as well as 
the government attach great importance to. And with the 
arrival of the digital media age, which has brought to the 
ideological and political education new vitality as well 
as new problems, there is great need of innovating cur-
rent understanding of the situation and a sound grasp of 
the discourse, power of ideological and political courses, 
both of which constitute a most effective way to improve 
the quality of ideological and political courses.

1 The LAcK of dIScourSe PoWer 
IN IdeoLogIcAL ANd PoLITIcAL 
educATIoN IN The NeW MedIA 
eNvIroNMeNT

1.1 The weakness in the means of traditional 
ideological and political education 

Traditional ideological and political education 
classes featured a very fixed delivery time and a 

limited class hour. Then ideological and political 
courses under the new media environment would be 
limited as they enable students to access informa-
tion as well as some services through the network at 
any time, during which students can share different 
perspectives with each other. The implementation 
of the new media education exposes unreservedly 
drawbacks of the traditional ideological and polit-
ical education. from aspect of the class time, tra-
ditional ideological and political curriculum could 
hardly allow students to access and share informa-
tion at will on the whole courses, which produced 
some adverse effects.

1.2 The limitation of the traditional lecturing way 
of education

The most distinctive characteristic of the new media 
way of the ideological and political education is its 
personalization. Many new media ideological and 
political education provide students with various 
forms to get more information, such as blog, SNS and 
micro-blogging, etc., which greatly improve the stu-
dents’ individualized expressions and provide them 
with good channels and platforms. compared educa-
tion under the new media environment with the tra-
ditional education, the latter ideological and political 
education emphasizes the completeness of the knowl-
edge system and the rationality and scientificity of the 
structure, as well as the content preciseness and seri-
ousness while imparting knowledge, which creates a 
self-centered lecturing style and branches off with the 
personality development of the students. The didactic 
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educational methods have lagged behind the due edu-
cation under the new media environment.

1.3 The lack of information establishment

under the new media environment appears contend-
ing phenomenon. That is, instead of directly flowing 
to the information absorber, the information and some 
oriented opinions in the network communication first 
need go through an intermediate links, which com-
monly controlled by those called “opinions leaders”. 
by virtue of their rich experiences and knowledge 
accumulated, people who establish the information 
could attract information gatherers to follow them 
and thus making himself in the center position. Those 
information-establishing people could not only be 
able to strongly spread the information, but also 
change the direction of information flow, thus control 
the direction of public opinion on a large scale. The 
momentum and the number of participants of some 
opinions the network are very large, so that on a large 
scale, there is a lack of information establishment, 
which turns to be the responsibility of professional 
information builders.

2 The reShAPINg of The IdeoLogIcAL 
ANd PoLITIcAL educATIoN dIScourSe 
IN The NeW MedIA eNvIroNMeNT

2.1 Stimulating the education motivation and 
improving the number of discourses

In this regards, it is necessary to develop a reasonable 
teaching team, a team composed of master teachers 
with new media technologies and sound understand-
ing of students’ thinking and behavior, which is an 
important safeguard to vigorously carry out the ide-
ological and political education under the new media 
environment. The establishing of a strong faculty 
group largely requires a reasonable mechanism to 
motivate and organize teachers to engage themselves 
in ideological and political education. The major 
institutions make a good implementation of the ideo-
logical and political education plan in the new media 
environment and achieve good results. regarding the 
scientific evaluation mechanism for education, it is 
necessary to evaluate teachers’ job performance and 
set up some incentive awards or other ways to build 
a positive ideological and political education atmos-
phere. It will be beneficial to guide teachers to carry 

out ideological and political education by making 
most of the new media.

2.2 Improving the professional accomplishment of 
the teaching team

3 coNcLuSIoN

The future teaching mode is to abandon the tradi-
tional teaching method and develop students’ indi-
vidual self-study. Micro-class at the Mooc age will 
help students find learning problems themselves, and 
then by implementing strong oriented micro-courses 
to answer these questions. but to find the real prob-
lem is not easy. under the ideological and political 
education curriculum reform, the core of education 
is an mode after the teaching subject exchange, while 
the core teaching guide still is the teacher. during 
the teacher training, training content should also be 
based on the actual content of the current education. 
Teachers should always pay attention to the problems 
in students’ education to create an easy atmosphere 
for the students so that they can better develop their 
specialties through the new curriculum reform.
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AbsTrACT: With the rapid development of high and new technology, the computer auxiliates teaching in 
the classroom, to deepen the teaching reform, training students’ ability, providing the new heaven and earth. 
Using the computer multimedia technology, optimizes the text presented way, improves the students’ reading 
ability, reasonably play imagination, another poem image, implement the rapid positive transfer of knowledge. 

KeyWords: Multimedia; optimization; Classical poetry; teaching.

1 InTrodUCTIon

At present, the computer aided teaching and promote 
the popularity, especially in Chinese classical poetry 
teaching in junior middle school, there are many 
teachers made a valuable attempt and exploration, 
there are many illustrated, well-made courseware, 
but in the concrete teaching practice, there are also 
many shallow and inefficient, for example, the exces-
sive pursuit of vivid images presented, ignored the 
key of Chinese teaching, improve students’ ability of 
language expression, asked the students to drawing 
according to the passage, language lesson into the art 
class. I think, the computer multimedia is a tool, our 
starting point should be how making good use of the 
tool service for Chinese teaching, on the back of the 
computer multimedia technology, should be a con-
cept of modern Chinese teaching, such as cultivating 
the imagination of the students’ ability to innovate, 
develop the students’ personality and so on, not for 
the purpose of using tools and make teaching become 
a mere formality. 

2 UsIng The MULTIMedIA TeChnoLogy, 
CreATIng LeArnIng sITUATIon, 
sTIMULATe sTUdenTs’ InTeresT In 
LeArnIng

Classical poetry is very exquisite artistic concep-
tion and lasting appeal, therefore, teachers should 
set focus on the classical poetry teaching situation, 
to arouse the students’ interest, guides the student to 

feel distinctly the poet’s emotion. Multimedia can set 
text, voice, images, graphics, on the same interface, 
has affectionately, audio-visual blend, crisscross of 
the movement, the characteristics of strong appeal, 
broadening the horizons of the students, provides a 
vivid and specific image thinking material. Let’s the 
student in learning ancient convincingly, vivid, intu-
itive understanding of poetry, to experience feelings, 
have the effect of addition, bring love. In the design of 
multimedia teaching software, choose several inter-
connected, before and after the echo of the lens, using 
multimedia, make the vision, close shot, panoramic 
appears alternately, provides students with rich and 
colorful images. Class, I simply by keystroke sim-
ple operations, you can see from the screen image 
associated with the text content: cloud hanging over 
the purple mountain, waterfall pouring from the top 
of the mountain, water transpiration; Instant, the 
waterfall falling rapidly along the steep and high 
wall, FeiZhuJianyu, momentum magnificent. And 
the underwater acoustic rumbled shaking each stu-
dent’s soul, stimulate their visual and auditory. In 
this case, the situation of poetry full show in front 
of the students, let them from the view of the overall 
preliminary experience illustrated in the figure and 
verse, arouse interest in learning poems. The teaching 
effect is generally illustrations can never achieve. If 
there are any students need to see, as long as with 
the mouse key, can enjoy yourself at any time to the 
required image. students can be located in the audio-
visual infection, read poetry, every taste, feels the 
scenery poem, beautiful language, causing the emo-
tional resonance. 
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3 UsIng The MULTIMedIA TeChnoLogy, 
represenT The poeM sITUATIon, heLp 
sTUdenTs To UndersTAnd The poeM

poetry is to provide the poet’s feelings, and emotions 
must through image constitute a kind of artistic con-
ception, and then with the help of language expres-
sion. The situation in classical poetry, if only rely on 
the teacher’s description of the language is not suf-
ficient. only through the pictures reappear, become 
visible. “Looking at Luster Waterfall”, written by a 
poet looks at the magnificent panorama of waterfalls 
seen when, praised the country’s native land, the beau-
tiful scenery of imagination and reality is naturally 
blended together. When teaching, I let the students 
watch the video, a waterfall at the top of the mountain 
torrents, water splash, water transpiration, sunlight, 
display fan receive the purple. The steep cliff; Long 
flowing a waterfall, splash water, luster waterfall 
panorama will appear in front of students. Thus the 
student to “purple smoke, hanging and flying” has the 
emotional understanding of the meaning of the word. 
so that the students deep investigation to understand 
the poem, though short, but the poet writes water-
fall momentum to perfection! Is the poem painting, 
painting in poetry. This stimulates the student to love 
poems, love the motherland magnificent rivers. 

Classical poetry is characterized by “the poem 
painting, painting in poetry, poetry and texts.” A poem 
is usually a landscape painting, a picture of a pasto-
ral scenery figure. From refining, which is mainly 
composed of image thinking and primary school stu-
dents it is difficult to assess the true poetic words. 
A dynamic demonstration of multimedia courseware, 
can represent the situation, catch up with the defects. 

4 Use oF MULTIMedIA TeChnoLogy, The 
esTAbLIshMenT sITUATIon, enrICh 
The sTUdenTs’ IMAgInATIon

Classical poetry is colorful in writing, rich smell of 
flowers, is a poet when he is with tongue watering a 
common passion, those lovers of artistic conception 
far-reaching, are thus suggesting the poet’s heart of 
emotion. ye shelter once emphasizes classical poetry 
teaching is temperament, extended to imagine. In 
teaching classical poetry, therefore, can make use of 
the multimedia establishment situation, inspire the 
student to the wings of the imagination, the leap of 
linking up emotions, to omit the artistic conception 
of linking up, in this way can we truly understand the 
poet’s feelings, into creating an artistic conception of 
the poet. such as teach “mountain” the poem, to guide 
students to read first, chanting “far handgun oblique 
stony path, in white clouds deep yourengu” these 
two words, and then let the students according to the 

life of the accumulation of knowledge, use language 
to describe the autumn in the mountains, winding 
stone path, white clouds, the top of the mountain of 
the image of the dusty cottage; Then guide reading 
“parking sit love maple’s woods night, leaves be red in 
February flower”, the teachers are using courseware 
shows a red maple’s woods, would create a picture of 
bright colors, levels in ancient landscape paintings, 
to inspire the student to draw about poetry: achylia 
showing Lin and stop watch is filled with an aura of 
a robust, poetry written in both pure and fresh and 
lively. In the process of layer of in-depth, the student 
to grasp the artistic conception of poetry, imagination 
and appreciate the beauty of the poems.

5 Use oF MULTIMedIA TeChnoLogy, 
opTIMIZe The reAdIng TrAInIng, 
AesTheTIC edUCATIon

Classical poetry due to the particularity of its artis-
tic form, also has the language, music, painting, the 
beauty of emotional factors. These aesthetic factors 
in mining, multimedia technology have a powerful 
and incomparable advantages. Ancient rhyme match, 
the rhythm is bright, reads catchy, sweet, present a 
cadence beauty of music. of classical poetry to read 
charm, however, is not an easy task. because poetry 
is the language of passion and imagination, this often 
is “emotional” the cryptic clues. so in helping the stu-
dents read a poem, on the basis of experience, we are 
about to read through the rhythm of the poem, the 
rhythm of poetry, to cultivate the students’ language 
sense, emotional edification to their reading.

6 Use oF MULTIMedIA TeChnoLogy, IT’s 
reAL, WITh pAssIon

The selected poems in the textbooks are mostly lyr-
ics, some emotion in the scene, some scene, some’s 
mind. Teachers can use multimedia in the teaching, 
with vivid images and profound artistic conception 
to mobilize the students’ feelings. guides the student 
to experience the feelings of the poet, struck a chord 
with ideology. such as “choice” is a poem in the ele-
mentary school lower grade teaching materials, stu-
dents today wealthy, most of them have no farm life 
experience, have a meal at ordinary times very seri-
ous waste phenomenon. so let students experience 
the farmers working hard and education they will 
cherish the work achievement, is this poem teaching 
difficulty. When teaching teachers using multimedia 
to show students a video like this: the farmer must 
sow, the sun sweating weeding, fertilizing... Last 
picture frames on the “how grain to be noon for the 
day, began sweating grain soils”, don’t need too much 
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explanation, students are deeply realize rice hard-won 
and poetic sympathy for farmers and inspire their 
compassion and love for workers. Images and then 
play a set of life: many children play in a wheat field, 
and trampled the wheat seeding; A friend took left-
over white steamed bread on the ground... Teachers 
are to guide students to team discussion: the scene. 
What do you want to say to video about children? Two 
corresponding, students naturally experience “behold 
dishes, each all pain” of the profound connotation. 

7 by AdopTIng The TeChnoLogy 
oF MULTIMedIA, The AUXILIAry 
ChAnTIng, TAsTe For FUn

Classical poetry also has a sharp, words, grace, 
rhythm, harmony, rhythm and the characteristics of 
easy to remember, easy to read, especially suitable 
for pupils to read. When teaching classical poetry, 
the teacher should arrange ample time, utilizing a 
variety of forms such as reading aloud, background 
reading, let the students in reading, chanting scent, 
comprehension and expression. In the reading guide, 
the participation of multi-media means such as pic-
tures, sounds, music to the student accurately, grasps 
the tone of the poem is very helpful. 

8 Use oF MULTIMedIA TeChnoLogy, 
enrICh The InForMATIon, KnoWLedge 
IndependenTLy

The large capacity of the computer network is a big 
advantage, not limited by time and space, it can pro-
vide a wide range of learning content and variety of 
presentation, can use hyperlinks to easily jump and 
consult, students can according to you need con-
tent and the way to obtain information, processing 
information, applying information. Therefore, in the 
teaching, I take full advantage of the characteristics 
of computer network greater participation, let the stu-
dent through participation, man-machine participa-
tion behavior, participation, thinking and other ways 
to achieve their learning goals, inspire the enthusiasm 
of learners’ active participation, give full play to their 
main body role, make the class full of vitality. 

9 UsIng The Modern edUCATIon 
TeChnoLogy, InCreAse The densITy 
oF TeAChIng, IMprove TeAChIng 
eFFICIenCy

The teacher before using the multimedia technol-
ogy in teaching, according to the lesson plan design 
programmed teaching software. Although the need 
investment a lot of time and energy, the elaborate 
design and preparation before class, however, can 
greatly improve the efficiency of classroom teaching. 
In class, the teacher as long as the click of a mouse, 
can in a short period of time to make the students see 
the clear picture, vivid video and the sound of music... 
Avoid teachers hands-on AIds when the controls and 
attend, winning the teaching time, improve the teach-
ing efficiency.

10 ConCLUsIon

Auxiliary teaching using the audiovisual education, 
media, can effectively turn the abstract into concrete, 
become boring to fun, turn static to dynamic, create 
good atmosphere for the development of students’ 
thinking, to better development, the potential of stu-
dents’ personality get full development, to produce 
learning drive play a great role in promoting, optimi-
zation of the classical poetry teaching, let the classi-
cal poetry teaching to glow the new vitality.
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AbstrAct: Language development has very close ties with society. On the one hand, the social develop-
ment will affect the development of language; on the other hand, the development and changes of language also 
reflect the social development and changes. With the information development of society and the improvement 
of people’s living standards, the number of netizen increases sharply; network language has also been widely 
popular. Network language with varieties of forms not only develops the network literature, enriching people’s 
lives and communications, but also makes the development of network culture more open and diversified. this 
paper mainly analyzes the generation background of network language and its types and characteristics, and 
from the linguistic point of view, explores and studies the value of the network language.

KeyWOrds: Linguistics; network language; background; definition; value.

1 INtrOductION

In recent years, along with the popularity of the net-
work, as a special form of verbal language, the novel, 
vivid, concise and distinctive era featuring network 
language is applied more and more widely, its form 
are also more and more, and being more welcome 
and useful by more people. development of language 
is done in the social environment and is influenced 
by it, at the same time, the development and changes 
of language is also a side reflection of social changes. 
In broad terms, the production, development and 
demise of Internet language is a linguistic phenom-
enon, but it is also a social phenomenon, from its 
development process, we can not only see the social 
and cultural changes and social life, but also can 
see the ideology and the value orientation change of 
social groups.

2 GeNerAtION bAcKGrOuNd Of 
NetWOrK LANGuAGe

Language is generated in the process of development 
of human society, and is always in dynamic develop-
ment and change. Now there is a network of language 
has aroused concern and attention, there is a network 
of language is accompanied by the emergence and 
development of this new media network generated. 
compared with the traditional form of language, 
network language is mainly used for virtual network 
platform and communication activities within the 

community, as well as a wide range of applications 
with the popularity of micro-blog, micro-channel net-
work, it began a meteoric rise, has become universal 
features. Network with people’s lives, so the network 
is not confined to the language network, but began 
to have an impact on people’s daily lives uncon-
sciously. for example, the first popular “dandan 
body” and “taobao body”, and the later “tVb 
body” and “smurfs body”, and the modern popular 
“In those years body” and “Hold body”, which are 
typical network language, with the characteristics of 
stylish, fresh and fast and certain social values. the 
main reason for the network to produce the language 
can be analyzed from the following aspects: first, the 
rapid development of the Internet to promote a wide 
variety of platforms application of various dating 
platforms, such as micro-blog, letters, etc., so that 
communication between people increasingly more 
frequently, increasing the people’s access to and use 
of network language opportunities; second, the peo-
ple for the big stuff in the community have a stronger 
spirit of entertainment and social responsibility, espe-
cially young internet users, more like a network plat-
form for their own express the views and opinions of 
freedom; third, users relatively unassuming person-
ality, unconventional behavior, emotional expression 
is also more open and active, thinking more active, 
and therefore the development of a simple, unique, 
satire, ridicule, joking, education, entertainment and 
various other forms of network language [1]. these 
all have laid a solid foundation for generation of 
diversified and open and inclusive language network.
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3 types ANd cHArActerIstIcs Of 
NetWOrK LANGuAGe

Network language can be divided into two types, one 
is the terminology which are related to computer net-
working or internet activities, such as online, dropped, 
home, links, bandwidth, downloads, flow and e-mail, 
and the other one is netizens media information sym-
bols with bbs, chat rooms, online chat tools such as 
passing, and other ways to use when chatting online- 
Internet chat language, this paper explores the second 
type. Internet chat users generally require typing faster 
and simple language, easy humor, which formed some 
special symbols. for example, graphics table know-
ing: : d laughing, :) smiling, : -! ridiculed, : - < forced 
smile, : - 7 furious, 8-> eyes wide open, and so on; dig-
ital knowing: 555 oo, oo, Kazakhstan 9- drinking, 100 
or 10 - perfect, 56- bored, 9494 - that is, 7878- go go, 
etc; homophonic knowing: ou - I, banzhu - moderator, 
shuijiao - sleeping, Luzhu - the landlord, etc.; spelling 
and phonetic abbreviations: Lp- Laopo (wife), LG- 
Laogong (husband), MM- Meimei (sister) (crush) and 
bb-bye bye (bye), etc; intentional overlap: look - look, 
the stuff - stuff, pretty - splendidly; unique to borrow, 
said: frog - poor appearance of male worms, dinosaurs 
- poor appearance female worms, etc. [2]. Overall, the 
network language has the characteristics of fuzziness, 
wrongness, deformation and temporariness.

4 VALue

4.1 Communication value

there are many similar network language “MM”, 
“yemeir (email)”, “Konglong (dinosaur)” and other 
words with obvious simplification or joke, but with the 
standardized management of network and improve-
ment of users’ quality, main network languages begin 
to be generated from the hot news events and news 
phenomenon, which to some extent also acceler-
ated the dissemination and discussion of the social 
phenomenon of news events, has a richer and more 
profound meaning of sociology and journalism. for 
example, a network language that appears relatively 
early, “fuwocheng (push)”, the word is derived from 
a 14-year-old girl drowned in the incident in Weng’an, 
mainly for teenage girls jumping into a river to hold 
a companion to indifference triggered a lively discus-
sion of Internet users, “ fuwocheng (push)” began to 
be widely used in the network language, represented 
cited without issue, do not care, ignore, indifferent 
attitude of indifference and even unmoved, etc. [3].

In addition, the network language often can also 
cause people to focus on a certain type of social 

phenomenon. for example, in 2008, “shanzhai” 
mobile phone is widely used, “shanzhai (cottage)” 
is characterized by quick imitation, small workshops 
started and simply copy, it has become a household 
name as a word, and has aroused people’s attention 
and discussion. Initially on the “cottage” hot mainly 
around the cottage phone rationality of the existence 
of the debate, followed by digital cameras, notebooks 
and other areas have begun to appear copycat phe-
nomenon and cottage industries, thereby enabling 
the alleged plagiarism or reflect grassroots wisdom 
become a “cottage” of public opinion focus [4]. thus, 
some network language as a summary and concen-
tration of the news events, just a word can express 
a very deep meaning, also greatly enhance the event 
propagation speed.

4.2 Social emotional expression

Network language not only has a wealth of meaning, 
expressing concern about an event, while also is able 
to express their emotions through cold humor, pun, 
satire, etc., and thus has a broader sociology mean-
ing and journalistic significance. the representative 
of Internet language with cold humor characteristic 
is “dajiangyou (soy sauce)”, the expression is the 
attitude of scorn that a matter does not relate to one-
self; representation of a pun feature is “duomaomao 
(hide and seek)”, an expression of intense question-
ing and anger; representation of ironically feature 
is “Luoyoujia (naked oil)”, the expression is trying 
to hide something [5]. thus, network language not 
only to some extent enrich people’s living space, but 
also played a role vent negative emotions. In addi-
tion, the network language plays a very important 
role in  promoting the formation of public opinion 
force composed of media network and traditional 
media.

5 cONcLusION

Internet language has timeliness, usefulness and 
diversity, is a reflection and portrayal of people’s lives 
and thoughts. With the popularity of the use of the 
network, the use of network language is more and 
more frequent, and therefore draws more and more 
concern and attention from all aspects of society. by 
analyzing the value of a network language from the 
linguistic perspective, we believe that network lan-
guage is an unconventional, unorthodox expression 
popular in a wide range, can greatly improve the spa-
tial of chinese freedom of expression, has important 
value in the dissemination of news events and social 
emotional expression of Internet users.
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AbsTrAcT: With the continuous development of digital technology, the use of mobile terminals to achieve 
fragmented learning becomes an effective aid in the form of extra-curricular learning. Unlimited space of time, 
in a relaxed atmosphere diversification, the fragmentation of the time utilized to enhance students’ interest in 
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tion for the form and content of the English-learning made specific construction method, but also on the content 
of proposed application resources precautions.
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1 InTrodUcTIon

The use of a mobile terminal as a fragmented 
learning, learning platform, you can a little bit of 
 “fragmentation” utilized in student learning, leisure 
time, to achieve fragmentation, miniaturization, con-
textualized and personalized learning, which kind of 
learning in the form of interest is strong, strong inter-
action, it is worth to try and promote.

2 FrAgmEnTATIon LEArnIng concEpTs

Fragmentation of learning is a new way of learning, 
mainly based learning resources and micro- terminal 
fragments of learning in a short period of time, focus-
ing on small learning units. Fragmentation of learn-
ing resources have independence and short features, 
may be an explanatory picture, it can be a text mes-
sage, the length of a short instructional video or a 
piece of news. Fragmentation of learning on learning 
with miniaturized carrier, the content reflects inde-
pendence, learning when the time presents fragmen-
tation characteristics, place of study are more ran-
dom. currently, with the continuous development of 
digital technology, the fragmentation of the applica-
tion has been learning English education researchers 
great concern. Fragmented learning provides students 
with a new way to learn, but also for the professional 
development of teachers had a huge impact.

3 LEArnIng rEsoUrcEs, consTrUcTIon 
dEbrIs

3.1 Learning resources in the form of construction

content on the accumulation of resources, mainly in 
the form of “micro-blog blog + + micro letter”, inter-
act in fragmented learning.

1. blog. blog can support video, audio, images 
and hyperlinks content, can stimulate students in a 
variety of senses

Functional response, the formation of student 
learning styles under the “multi-tasking genera-
tion” of digital technology conditions. Teachers and 
students interact together to accomplish the task of 
learning to improve learner motivation in learning, 
play learning potential.

2. microblogging. Fragmentation of learning 
in the form of microblogging, improved learning 
fast, rich content learning. And microblogging has 
the length and format of the content is not limited, 
to facilitate the consolidation and resource sum-
mary teachers. At lower spread costs, students can 
take advantage of. Fragmented time learning [1]. 
microblogging use in English teaching, has been a 
favorite student population. Full play to the advan-
tage of the rich resources of the network, chang-
ing spatial and temporal separation characteristics. 
Avoid the traditional teaching, problem solving often 
by students’ mental, location, time factors limit. To 
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facilitate the efficient and effective form, it allows 
students and student, student and teacher exchanges 
on teaching issues increased.

3. Wechat. In addition, the micro-channel is 
also an effective form of learning is fragmented. on 
the official micro-letters, teachers can play a micro 
curriculum resource, students in the mobile termi-
nal, using fragmented way of learning for learning’s 
knowledge should be consolidated, learning require-
ments and learning problems posed by the teacher 
feedback. In this fragmented learning process, mainly 
between teachers and students to communicate 
through micro-channel group response.

3.2 The content of the resource accumulation

When carried out on the fragmented learning con-
tent design, the first step is to learn to fully consider 
the time, fragmented time, the random character-
istics of space debris of the content and form of 
English, should be a small piece of information, and 
based on a certain theme, in difficult degree is rela-
tively simple and easy. The second step, taking into 
account independent content, to facilitate students 
into learning state. Finally, the content in the organ-
ization and presentation of time, be filled with fun 
and attractive, consistent in order to meet students 
in learning English when studying personality char-
acteristics, making the theme and content designed 
to attract and keep the attention of students in the 
learning time.

1. Finishing accumulated word fragmented 
learning. When accumulated, to consider differ-
ent English-magnetic, and memory skills. English 
Vocabulary builder, generally have the original root, 
then add the suffix, prefix components. For example, 
“normal” means that the usual, the prefix ab becomes 
“abnormal”, which means “unusual.” Again, “child”, 
a child; “childish” means “childish.” compound 
nouns constitute “mooncake, bookshop” and so on. 
There are adjective compound words good-looking, 
hard- working “, etc. [2].

2. sentence fragments accumulated learning. 
Finishing sentences when micro resources, taking 
into account accumulated after use - to read and 
write English. With particular emphasis on some of 
the English essay writing time, the accumulation of 
classic sentence, easy to use to go after the use of the. 
For example, the beginning of the essay: most peo-
ple are of the opinion that but in spite of..., I person-
ally believe that... now people in growing numbers 
are beginning to realize that... the end of the English 
essay: From what has been discussed above / Taking 
into account all these features / Judging from all evi-
dence offered, we may safely draw the conclusion 

that... respectively formed different learning individ-
ual learning resources, the accumulation of finishing 
to students.

In addition, teachers need to learn the lesson of 
learning objectives, priorities and difficulties and the 
corresponding cultural background, using different 
forms of multimedia presentation in English learn-
ing platform fragmentation. The main contents of the 
book in conjunction with test points, to form an inde-
pendent micro resources into the key elements related 
construction.

4 FrAgmEnTATIon oF LEArnIng 
rEsoUrcEs

4.1 Teachers play a guiding role in the 
fragmentation of learning

Use the form of microblogging, the aim is to achieve 
true equality exchanges. This requires teachers to 
play an active role in guiding the fragmentation of 
learning, the first student from the teacher began to 
abate equal dialogue characteristic of their identity, 
in order to ease the psychological burden of students 
have the right to speak [3]. but also pay attention to 
timely supervision and restraint, regulate the behavior 
of students in interactive learning platform to mini-
mize avoid off-topic, or formality phenomenon.

4.2 Student autonomy and personal use

According to their level of learning and cognitive 
level, several independently repeated listening to look 
at these data, generate and their learning levels and 
learning styles of learning habits to achieve person-
alized learning. students can take the form of ques-
tions and answers and debate on this platform, teacher 
feedback bachelor preview and review the effect of 
making the teacher in the classroom can be effective 
for the important and difficult to explain. students 
also actively submit teacher quiz content on this plat-
form. For example, in reading and writing in English 
speaking practice, students can use the form of the 
video, will be submitted to the outcome of spoken 
language training to teachers to facilitate teachers to 
make targeted guidance, but also to facilitate effective 
communication between students.

5 concLUsIon

construction and application of the fragmentation of 
content resources, not only helps to effective com-
munication between teachers and students, more 
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conducive to individual learning applied to study 
the formation of personality habits. Teachers should 
use this new form of the same time, enrich their pro-
fessional knowledge, research skills, teaching skills, 
in the digital context, to play a supporting role in 
English literacy training.
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AbStrACt: taking Douban website as example, the paper analyzes the distribution rule of tags and the time 
change regulation of tags’ usage. On this basis, the paper deeply analyzes the discovery of users group based 
on tags by constructing a co-occurrence matrix and by applying techniques such as the cluster analysis and the 
multi-dimensional scaling analysis and it also explores users’ interests in order to recommend personalized 
information to them.
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With the wide popularization of Web2.0, the 
Folksonomy technique becomes mature and users are 
getting used to describe information and express feel-
ings through tags. A tag is a word selected by users on 
the basis of their own understanding of resources in 
order to describe a property, a characteristic, a func-
tion and so forth of resources. It can reflect both visible 
and invisible characteristics of resources. A tag can be 
characters actually existing in resources and can also 
be users’ abstract understanding of resources [1]. Users 
use tags not only to list and describe resources, but also 
to express their subjective feelings about resources, 
such as their personal preferences or individual tasks 
[2]. time and frequency of users’ utilization of tags, 
to a certain extent, also reflect users’ interests and the 
transfer of their interests. For users with same cultural 
or social backgrounds have a consistent understanding 
of specific articles and thanks to the wide use of func-
tions such as the tag recommendation and the display 
of high-frequency tags in the system as well as effects 
of mutual influences among users, tags show a cluster-
ing trend which lays a foundation for the discovery and 
analysis of the user group.

However, information obtaining only from the 
searching portal of tags can no longer satisfy users’ 
demands for information due to tags’ unlimited usage 
and the rapid expansion of tag information. through 
empirical analysis of user-defined tags in Douban 
reading, the paper researches users’ tagging behav-
ior and co-occurrence situations and discovers users’ 
interests in order to recommend personalized infor-
mation to users.

1 tAG DAtA COLLECtIOn

Douban Website is a typical Web2.0 site in China, 
which is consisted of Douban reading, Douban 
Movie, Douban Community, Douban Music and other 
sections. In Douban reading, users can retrieve books 
in three way: first by external characteristics of books, 
such as titles, authors, ISbn numbers, etc.; Second by 
the tag retrieval entry; third by browsing by categories, 
which are the results of the clustering of popular tags.

this study takes Douban reading as an example 
to analyze empirically users’ behaviors based on tags 
by statistical data, chart analysis, statistical analysis 
and so on.

In order to conduct the study, during the day time 
from January 26 to February 15 in 2011, 40 users 
were selected randomly from Douban reading data-
set, as shown in table 1 and tag list data of each user 
were obtained by web browsing respectively from 
the “reading “, “ read “, “ want to read”. then, visit 
each user through resource lists. For example, if you 
visit http://www.douban.com/people/35072507, the 
page will show a list of resources tagged by the user 
with ID:35072507 . You can get the user’s tag lists by 
entering Douban reading and retrieve all resources 
marked by a certain tag through the tag retrieval 
entrance. For example, input “growth” into the tag 
retrieval entrance and the list of 1920 book resources 
sharing this tag is shown. remove 40 repeated tags to 
obtain a sample data set containing 988 tags and put 
tags in descending order according to their frequency. 
top 105 tags are shown in table 2.
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table 1. User data collection [3].

table 2. Sorting table of tags frequency.
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2 DIStrIbUtIOn LAWS OF tAGS

In order to describe the relationship between 
“sequence number” and “frequency” and to ex-plore 
more scientifically the distribution laws of sampling 
tag data, the author takes “sequence number “ and 
“frequency “ in descending order in table 3 as the 
independent variable x and the dependent variable 
y to do the regression analysis. the author uses the 
SPSS statistical analysis software to firstly describe 
the data in the form of a scatter diagram and the result 

are shown in Fig. 1. then it can be observed that by 
connecting scattered spots with a smooth curve, the 
image presents features of a power function. thus, 
the author assumes that the functional relationship 
between x and y can be described as y = ax-b. It can 
be obtained by regression curve estimation of SPSS 
that the value of “a” is about 113.7 and the value 
of “b” is about 0.732. therefore, the expression is 
y =113. 7x-0.732. thereinto, r-square is 0.91, which 
means that this function is highly reliable, as shown 
in table 3.

table 3. Model collection and estimation values of parameters.

Figure 1. the scatter diagram of the frequency of sample tag’s usage.

We can observe from Fig. 1 that tags among the top 
results are used more frequently, while they count for 
only a small part of the total number. Among the 988 
tags owned by 40 sampling users, only 7 tags, making 
up 0.71% of the total amount, are used more than 30 
times. tags with larger sequence numbers are used 
less frequently and this general trend becomes stable 
after a short transition. 102 tags, making up 10.32% 

of the total amount, are used more than five times. At 
the ending part of the figure, the line tends to be par-
allel to the x-axis, showing a “long tail”. And among 
all the tags, 685 of them are used only once, which 
counts for 69.33% of total tags.

For tags used over three times, there are several 
obvious characteristics, which could be concluded 
into three main categorical aspects:Frist,types of 
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the resource, like “novel”, “picture book”, “comic”, 
“essays”, “fairy tales”, etc;Second,Authors of the 
resource, like “Yi shu”, “ Agatha Christie”, “Han 
Han”, “Zhang Xiaoxian”, “Wang Xiaobo”, “Zhang 
Ailing”, etc;third,Subjects of the resource, like 
“Youth”, “History”, “Architecture”, “Psychology”, 
“Female”, “business”, “Marketing” , etc.

Although tags used only once or twice do include 
three kinds of tags mentioned above, these low-fre-
quency tags are used less and the majority of them 
are more special and personal, like “*Sanlian @ 
beijing*”, “Culture Study”, “Love”, “Ancient 
Fashion”, etc. besides, compared to high-frequency 
tags, low-frequency tags contain more sentences, like 
“Granny Lao she, I miss you”, “high school sem-
inars that we do not know”, “Do you like brahms 
Williams”, etc, for the reasons that it is less possible 
for sentences to be exactly the same and that sentences 
express rich emotions and are strongly personalized.

the statistics above tell that users’ choices fol-
low the Power Law. researchers such as thomas 
Vander Wal and Adam Mathes have also studied 
thoughtfully into this subject [4]. the phenomena of 
the Power Low are ubiquitous and are called “Scale-
free Phenomenon” by statistical physicists. there are 
mainly two reasons for these phenomena. the first 

one is called “Preferential Attachment”: people tend 
to use popular tags and this results in the Mathew 
Effect. the second reason is the growth property of 
tags: there are piles of tags with personality, which 
can only used by minors or even a single person. they 
are seldom used compared to the hot tag choices and 
the number of these tags is continuously growing 
because of its uniqueness [5]. those two reasons also 
contribute a lot to the formation of the Long tail in 
the figure.

3 tHE tIME CHAnGE rEGULAtIOn OF 
USErS’ USE OF tAGS

In order to look into the change of the time pattern 
of tags’ usage, a random sample of three users is 
selected from table 1, namely “Hehe Li Hehe”, “nine 
tail black cat” and “Quiet good Merle”. then, six tags 
which are used most frequently are sorted in time 
order. According to the dynamic condition of the use 
of tags, an Excel spreadsheet is used to analyze the 
change of the tag-use frequency with the time. the 
result is shown in Fig. 2 and Fig. 3. In these plots, x 
axis stands for the time, y axis stands for the tag usage 
rate and six color stands for six tags.

Figure 2. the tag’s growth of “Hehe Li Hehe”.

For lines representing growth, slopes stand for 
speeds of the growth. In a certain time period, steeper 
the lines faster the tag usage grows. Lines paralleled 
to x-axis stand for low or even no usage.

According to the usage of these three users, sev-
eral common characteristics can be concluded as 

follows: First, there is a rapid growing time for each 
tag usage, which refers to the steep segment of the 
line; Second, there is a long tail after the steepest 
segment, counting for a large portion; third, all tags 
have life cycles, which refers to a changing focus of 
users just like the change from “Professional book” 
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to “Anne baby”. For a specific tag, the usage of it 
often clusters into a certain period of time with less 

usage outside this time period. Some tags even show 
only once.

Figure 3. the tag’s growth of “nine tail black cat”.

It can be observed from Fig. 2 that the trends of 
usages of these six tags share similar characteris-
tics. Usages cluster into a time period from 2009/6 
to 2009/9, indicating that “Hehe Li Hehe”, during 
this time period, was interested in six authors’ works 
represented by these six tags. Also, the frequency of 
usages of these six tags is similar, showing a rather 
equal concentration on these six authors. In this plot, 
six lines share the same trend, which to some extend 
shows a co-appearance of tags indicating the rel-
evance of book resources. From Fig. 3, we can see 
that “nine tail black cat” is interested in the resources 
represented by these six tags in a concentrated time 
period but with different focus and obvious prefer-
ences. For instance, he focuses more on novels and 
comics rather than movies and works of Mitsuru 
Adachi. However, there is a rather huge difference 
between Fig. 4 and Fig. 2, Fig. 3. the difference 
shows a scattered usage time of these six tags. Also, 
they are spending more time using “professional” 
tagged books compared to other equally focused tags.

4 DISCOVErY OF USErS GrOUP bASED On 
tAGS CO-OCCUrrEnCE

to a certain extent, users applying same or likely tags 
share common interests of reading and knowledge. 

the analysis of tags co-occurrence is a process in 
which users in a certain field are clustered into a 
community with related interests by contempo-
rary pluralistic statistic methods [6]. If two (or 
more) resources share one (or more) identical tags, 
there must be a potential correlation between the 
resources. Co-occurrence strength, the number of 
tags that co-occur, is used to show how closely 
those tags correlate to each other. by indicating the 
existence and strength of the internal correlation 
among users, the analysis of tags co-occurrence 
mainly serves to help users find others who share 
same interests and to build user group with certain 
interests.

4.1 Construction of co-occurrence matrix

by random sampling, 20 users in Douban reading 
are selected as research samples and all reading tags 
they used are counted to be arranged according to 
the frequency. As illustrated in table 4, 6 tags that 
are used most frequently by each user are recorded. 
take the quantity of the same tags between two of 
the users as co-occurrence strength to construct a co- 
occurrence matrix for users’ tags. As shown in table 
5, this matrix is a symmetric matrix and the numbers 
on the diagonal are all 6.
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table 4. Users’ tag data set.

table 5. Co-occurrence matrix for tags.
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4.2 The analysis of co-occurrence

the author uses contemporary pluralistic statis-
tic methods, such as the cluster analysis and the 
multidimensional scaling analysis, to analyze the 
 co- occurrence matrix of tags to discover the charac-
teristics of user group in Douban reading.

4.2.1 Cluster analysis
First of all, cluster the tags’ co-occurrence matrix by 
CLUStEr in SPSS. CLUStEr is a pluralistic sta-
tistic method which analyzes tag data quantitatively 
according to their characteristics. the basic idea of 

CLUStEr is that individuals in the same class enjoy 
greater similarity while individuals in various classes 
have greater difference. then, according to multiple 
observed objects, respectively cluster all samples or 
variables into different classes by various clustering 
algorithms. A class clustered indicates a group with 
close relationship—a group in which users share sim-
ilar or same interests. the size of the class reflects 
directly the intensity of the group and the degree of 
concentration to the object of the group. Using clus-
ter analysis towards data in table 5 and the result is 
shown in Fig. 5. the classification of the group is 
demonstrated in table 6.

Figure 5. result of the tags’ cluster.

table 6. Users group classification.

Group nO. User User interest group

1 roshihaka, Ce, yeky, orca novel, psychology, finance,
economics, business, history 

2 Fish, ben.S, nine tail black cat, night rewelding,  
ray, Drawing little Doudou

novel, love, youth, picture book

3 Ming ming, Gentle and lovely dog Management, career, finance
4 black and White tannins, Douban Sheep history, politics
5 Little Xi, moki, Mo mo, Plain yogurt is better Chinese literature, britian literature, detective, 

inference
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It can be observed that Group 1, Group 2 and Group 5 
have larger numbers of users, which indicates that sam-
ple users’ attention towards books is big and concentrated 
and users are especially interested in novel, psychology, 
youth, picture book, economics and inference. to a 
certain degree, this observation also shows that users’ 
attention to book resources has become a general trend. 
nevertheless, Group 3 and Group 4 have fewer users, 
which indicates that sample users are less attracted by 
books on management, finance, history or politics. this 
result is also applied to general users in Douban reading.

4.2.2 Multidimensional scaling analysis
Make a multidimensional scaling analysis using 
PrOXSCAL in SPSS. the basic idea of the 

multidimensional scaling analysis is to transform 
high dimensional spaces into low dimensional 
spaces by a certain non-linear transformation and the 
transformed spatial pattern can approximately main-
tain the relation in original pattern. In the figure of 
the multidimensional scaling analysis, each point’s 
position shows the similarity between objects and 
points with high similarity gather together to form 
a community. the closer a point stays to the center, 
the more objects it has relation with and the more 
important its position is in this area. Otherwise, the 
point is independent [7]. the outcome of the mul-
tidimensional scaling analysis of table 5 is shown 
in Fig. 6.

Figure 6. the result of the multidimensional scaling analysis.

It can be seen in Fig. 6 several groups with more 
obvious correlation, such as the group “Fish”, 
“ben.S”, “nine tail black cat”, “ night rewelding “, 
“ray”; the group “Momo”, “plain yoghurt is better”, 
“moki”, “Little Xi”; and group “Ce”, “roshihaku”, 
“Orca”, “yeky”. this observation is consistent with 
the result of the cluster analysis mentioned above. 

In general, however, users of Douban reading have 
dispersed interests and correlations among groups 
are faint. the underlying reason can be figured out 
by analyzing the sample data. First of all, books that 
users focus on belong to various fields, from novel, 
literature, love, inference to computer, Internet, eco-
nomics, architecture, history and communication. 
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tags have to have great coverage. Secondly, the 
co-occurrence strength we use is the quantity of same 
tags between every two users. However, the frequency 
that users make use of tags varies widely. the co-oc-
currence strength’s failure to take each tag’s weight 
into full consideration renders users’ interests less 
obvious and dispersed.

5 COnCLUSIOn

With the development and popularity of Web 2.0 tech-
nologies, the rapid expansion of information on the 
Internet and the increasing cost for users to get valua-
ble information, traditional keyword matching modes 
no longer fit the current development of the Web. 
Under such circumstance, users’ need for personal-
ized information becomes more pressing. Currently, 
Douban reading mainly relies on the Internet regis-
tration system, log browsing and personalized infor-
mation management system to track and record infor-
mation actions of specific users in order to get their 
browsing behaviors, preferences, interest orientations 
and also changes of their interests and demands. 
Douban reading is in the position to push informa-
tion directionally and recommend personalized infor-
mation. Additionally, Douban reading also makes 
recommendation based on relevant users. For exam-
ple, a user can find others with similar tastes in books 
through “ the reading updates that I like”. by pressing 
“follow his reading”, a user gets to know other users’ 
book reviews, books they want to read, books they 
are reading and books they read. Meanwhile, users’ 
records will be tracked automatically by Douban. 
Douban relates users according to likely interests and 
recommends information according to users’ records 
in order to achieve collaborative filtering[8].

However, based on researches mentioned above 
on tag’s distribution, time change regulations of the 
use of tags and the discovery of users group, Douban 
reading can adopt the recommendation based on 
analysis of tags so as to better discover users’ pref-
erence according to users’ personalized tags. there 
are two main methods: the one, by analyzing tags cre-
ated by individual users, which requires not only the 

analysis on tags which users use frequently to find 
main interests, but also the discovery of tags which 
are meaningful only to individuals to cater to users’ 
deep and unique needs. Also, analyze the time change 
regulation of tags to know dynamically the variance 
of users’ interests and to recommend the most valu-
able information at the most proper time; the other, 
by analyzing simultaneously several users’ several 
high-frequency tags. Construct a co-occurrence 
matrix and use the cluster analysis and the multidi-
mensional scaling analysis to find user groups with 
similar interests in order to recommend more valua-
ble information.
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ABSTRACT: The prospects of cognitive enhancement using neuroscience in healthy individuals have attract-
ed considerable attention. Discussion about cognitive enhancement may at times obscure the ethical issues that 
are relevant today. This paper aims to contribute an adequate and ethically sound societal response to actual 
current developments.
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1 INTRODuCTION

Alzheimer’s disease and Parkinson’s disease, Attention 
Deficit Hyperactivity Disorder (ADHD), need effec-
tive drug treatment. Since some drugs can strengthen 
the brain, normal people who use drugs would be a 
superman and Wiseman? In fact, many drugs have 
been used to effect out of its mark, such as certain 
drugs that used to treat neuropsychological or other 
diseases may strengthen the normal cognitive and 
emotional functions. Due to the unclear mechanism 
for these long-term enhanced effects, these effects may 
be harmful, the restriction of the use seems very nec-
essary. Even individuals with the capacity are allowed 
to take drugs to enhance cognitive, but they must be 
aware of the risk of long-term use of these drugs, and 
responsible for these consequences. To some extent, 
these problems are similar to some familiar situation 
with illicit psychoactive drugs. Morphine is a great 
help to the resulting from burns and other body dis-
ease, pain, but it is a mind-altering drug, which may 
lead to some social and spiritual issues [1]. Just 
because these painkillers will be abused. Why do we 
stop these related research? Why do we have to resist 
the use of drugs to make cognitive skills we change?

As many neural techniques, such as brain computer 
interface (BCI) technology, and the polygraph, may 
cause neuroethical problems to human [2], cognitive 
enhancement will also bring Neuroethics and a series of 
social problems. In this paper, the neuroethical problems 
caused by the cognitive enhancement were discussed.

2 THE BACKgROuND AND CuRRENT 
SITuATION

Attention, perception, learning, memory, language, 
planning and decision-making, all can be regarded 
as a cognitive activity. Drugs leading to cognitive 

enhancement is an act of neuronal information pro-
cessing process behind of cognitive activity.

Cognitive function is based on synaptic connec-
tions between neurons and neurons “synaptic” and 
information transmission. Neurons and information 
transmission between neurons are not immutable 
and frozen, but has great plasticity. While neu-
ronal activity increases, the transmission of infor-
mation between neurons and neurons capacity 
enhancement corresponding. Through the change 
of neuronal activity may alter cognitive ability. For 
example, glutamate is a neurotransmitter, it is to 
open the switch related to memory, and is condu-
cive to the formation of memory. Ampakine, a class 
of chemical compounds, could enhance the activ-
ity of glutamate receptors, so as to enhance mem-
ory. The drug is developed with ampakine can be a 
cure for Alzheimer’s disease, also can make people 
more alert, but not addictive. Another compound, 
D-cycloserine, with a combination of certain glu-
tamate receptors, can selectively enhance forget, 
thereby suppressing some of conditioned reflex 
reaction, such as anxiety, addiction and xenophobia, 
help to eliminate unpleasant memories. Modafinil 
can stay awake, and no neuroticism, nervous, men-
tal collapse and other side effects produced by caf-
feine or amphetamine, as long as you can take one 
tablet, energetically working continuously for 40 
hours and not sleepy. Ritalin (Methylphenidate) can 
improve the ADHD children’s learning performance, 
may also have a similar effect on normal children. A 
survey shows [3], the proportion of non medical use 
of cognitive enhancing drugs is as high as 20%, the 
Ritalin is the most commonly used cognitive enhanc-
ing drugs (about 62%), some cognitive enhancing 
drugs even can free online ordering. Therefore, cog-
nitive enhancement, will become a kind of social 
phenomenon gradually.
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3 COgNITIvE ENHANCEMENT: TAKINg 
FREE

To allow or prohibit individuals taking cognitive 
enhancing drugs, there still exists a dispute. Taking 
cognitive enhancing drugs is an inevitable thing, it 
is impossible trying to completely restrict its appli-
cation to realize. For “enhanced or not enhanced?” 
There are two questions worth discussing:

First, whether can take? If you want to participate 
in the interview or presentation, it is no doubt that 
your performance must be better in this day. On the 
contrary, if one day you just spirit depression, drug 
enhancing the memory and reaction force is very 
attractive. In fact, everyone loves wisdom. From this 
perspective, taking these drugs should be the rights 
and interests of the parties. As long as there are no 
strong side effects, it will not flush as prohibited 
drugs. But how to judge the side effects?

Second, whether to take? Once some drugs 
(“smart drugs”) is believed to improve test scores or 
efficiency, many parents or employer will arrange or 
force their children or employee to take these drugs, 
in order to pass the exam or improve performance. 
Originally, taking “smart drugs” is a personal power, 
but not the obligation, but facing the parents or the 
employer they may not make much sense to tell. In 
this way, “bright future” will make people rush into 
danger, will take the “smart drugs” in knowledge or 
in violation of the wishes of the case.

4 COgNITIvE ENHANCEMENT: DRug 
ADDICTION 

Whether these drugs would not like drug addiction, 
but also is worthy of attention. These drugs can make 
people wise, but the effect was transient, and not take 
one time for all life “smart” (unless gene-modified 
drug); when the efficacy after the probabilistic intel-
ligent degree is to return to the past, even worse than 
before. This kind of drug addiction has two kinds of 
situations:

Firstly, reasons of the drug itself. Some drugs 
will be exciting, lead to addiction. Because of the 
excitement is not directly related to “smart”, that is 
to say, unlike stimulants that rely on excited to pro-
mote exercise potential of the athletes, excite is not 
required for the cognitive enhancing drugs. It can be 
solved by the improvement of the drug development 
process.

Secondly, reason of drug effect. Once the drug 
caused “smart”, when the resistance is passed, who 
must again be taken in order to be “smart”, then it will 
produce addiction. After drug withdrawal become no 
longer smart compared medication become clever 
seems more difficult to accept. “Smart” is also 

addictive, this addiction is the one of the most impor-
tant problems of “smart drugs” in the future.

5 COgNITIvE ENHANCEMENT: 
INEquAlITY

Francis Fukuyama [5] said: “drugs are used to save 
people, not make the perfect person to become a god.” 
Continuous use of refreshing drugs can improve the 
normal performance criteria, giving them an unfair 
advantage, changing intelligence gap between human 
taking drugs and human not taking drugs, even will 
make the negative effect for characters.

In fact, in the normal population, there are always 
some unusual people, they have unbelievable mem-
ory, or the ability of fast language and learning music, 
or with a special ability. In their minds, there may be 
something to make them have the cognitive ability of 
superman. Since these genius has some better than 
most people’s brain structure, if the use of certain 
drugs can also achieve the same effect, why would we 
find taking drugs enhance cognitive wrong?

In order to improve test scores, do good presenta-
tions, will refreshing prescription drug taking behav-
ior are same for athletes who injecting hormone in 
order to break the world record? Many people think 
that drugs used to improve intelligence are equal to 
cheat. If someone tries to get ahead by hard work, that 
even if the drug is no problem. But if someone takes 
a “smart drugs”, pay little effort more than others has 
achieved great success, which is unfair.

Another inequality is from the price of this class of 
drug. If the price of these drugs is cheap, and every-
one can enjoy, it will not have a problem; but if these 
drugs are expensive, so that only a few people can 
afford, it will form a vicious spiral, rich people tak-
ing drugs become more intelligent, more alert, more 
active, can earn more money; while the poor cannot 
afford to buy drugs, their intelligence is relatively 
backward, earn less.

6 COgNITIvE ENHANCEMENT: THE WAY OF 
lIFE 

Now there are people begin to take the legal perfor-
mance enhancers, such as musicians take drugs to 
relieve stage fright, also some people taking drugs to 
overcome the drowsiness, dozen spirit, and improve 
the working speed. If this kind of medicine can make 
the capable people as possible output efficiency 
higher, let everyone a better life, let people play the 
greatest potential, and does not constitute a direct 
damage to others, so why not?

Evolution of brain boosting drugs is similar to 
growth of plastic surgery operations. From the plastic 
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surgery history, “neural plastic” development trajec-
tory can be predicted, beginning to blame, which 
considered the vanity and a violation of natural per-
formance. However, it is a mainstream up to now, 
which is self-modification and improve performance. 
Cognitive enhancement drugs are also so, as long as 
all humans taking these drugs, the human intelligence 
is promoted, then there are no inequality, it evolved 
into a way of life, become a part of earth culture.

7 CONCluSION

At just 100 years ago, no proper regulation to control 
drugs-taking in the Olympic games. At present, there 
may be a lot of people have been through the use of 
“smart drugs” received a lot of vested interests, and 
continue to get.

“Smart drugs” is the long anticipated, may there-
fore also opened a Pandora’s Box. Smart mouse is 
a good example, mice changing to clever but pay 
physiological costs very “pain” — is very sensitive to 
the duration of chronic pain long. In the future, peo-
ple will take “smart drugs”, just like today cosmetic 

operation like a vitamin. It is quite common, but 
before there are many ethical and social problems to 
be solved.
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ABsTrACT: This article investigates the present situation, with regard to the lift Braille systems of 21 ele-
vators of junior high schools in Chang-Hua county, with the research aim to probe into the different situations 
of the lift Braille system among them. Meanwhile, non-barrier laws and regulations standard are taken into 
consideration, to analyze the project about the facility size and function keys of elevators, to carry out present 
on-site investigation, and conduct comprehensive discussions. Then it is incorporated into a questionnaire and 
Analytic Hierarchy Process (AHP) to establish the standard and grade of barrier-free elevators in Chang-Hua 
county .The results of this research accessible elevator are: 1.To understand the Braille elevator signage sys-
tems of junior high schools in Chang-Hua county. 2.To conduct an analysis of the proportion of elevator sizes 
for the non-barrier laws and regulations standard. 3. To make comparisons of the main keyboard function, key 
configuration, partition, and floor. 4.To establish the ranking system and grading pattern (Aヽ  A+ヽ  AAヽ  AAA) 
of elevators of junior high schools in Chang-Hua county. 

KeYwords: Visual Impairment, Braille signage system, Grading of elevators.

1 InTroduCTIon

This article will survey a total of 21 elevator accessi-
bility Braille signage system in the Changhua County 
campus to understand the various junior high school 
in the elevator Braille system. 

1-1 Motivation and purpose: The motivation fol-
lows below: (1) understanding the visually impaired 
in the Braille system of barrier-free campus envi-
ronment. (2) To understand the current situation and 
accessibility of elevators in Chang-Hua junior high 
school. (3) To explore the elevator accessibility of 
Braille signage system problems and countermeas-
ures in the campus. To analyze the current language 
system, definition, location, configuration and floor 
buttons. Barrier-free comparisons of four levels of 
design, construction, user and legislation as follows:

1      design aspect: according to Taiwan elevator acces-
sibility Braille signage system standard stipulates 
the elevator accessibility Braille signage system 
using phonetic symbols.

2   user aspect: Visually impaired uses the index 
finger pulp moving quickly from left to right to 
tactile literacy. Therefore the position of the ele-
vator braille piece is located in discriminated 
manner, namely in the (A) right flank (B) left side 
(C) above side (d) underneath (e) pressed key 
interior underneath. Therefore, this article will 
depend on the user behavior and the investigation 

case compares, and will paste the piece position 
according to the Ministry of Interior standard 
braille proportion of in outside the ‘pressed key 
left side. 

3   Construction aspect: The general old elevator did 
not set the Braille patch. However, after the imple-
mentation of the elevator Braille system standard, 
manufacturers are required to fix it. The construc-
tion workers do not have knowledge of the eleva-
tor Braille system. Consequently, Braille stickers 
review content, as applied, location, etc. and the 
accuracy of proportion.

4   Law aspect: (A) The basic scale analysis: based on 
the “barrier-free building regulations” to sort out 
15 elevator equipment shall comply with standard, 
and then with the survey were compared and ana-
lyzed. (B) Analysis of the main keyboard config-
uration: Taiwan’s regulations do not regulate the 
relative size of the main keyboard, type, configu-
ration, etc. Therefore, in this study, it will measure 
and compare the main keyboard configuration.

1-2. sphere and object: (1) scope of the study: the 
study area is Chang-Hua junior high school barrier- 
free elevator. (2) object of study: there are 21 barri-
er-free elevators. 

1-3. Methods and processes:

1      The investigation of site: the survey includes [up] 
and [down] buttons, [open] and [close] buttons, 
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[floor] buttons, [alarm] buttons, elevator scale and 
keyboard positions. 

2   Questionnaire: the questionnaire is taken vis-
ually impaired sound to collect the data. Also, 
there are four main content which is a user, 
Cognitive, Construction and Legislation, and 
20 secondary content. There are two types of 
questionnaire for experts and visually impaired 
individuals. There are 14 copies of the experts’ 
 questionnaire and 36 copies of the visually 
impaired’ questionnaire.

3   Analytical Hierarchy Process: It is used in uncer-
tainty and with the majority of assessment data. It 
helps designing the accessibility of building that 
concern about the use of the visually impaired. 

2 BrAILLe sIGnAGe sYsTeM And 
ACCessIBILITY eLeVATor LeGIsLATIon 

Accessibility elevator legislation: Braille labeling 
specifications (building accessibility design speci-
fications): According to the design specifications of 
buildings accessibility lifts Chapter IV section Braille 
labeling specified in Table 1 are (as shown in Table 1), 
compiled [up, down], [open, shut], [floor], [warning], 
which [up, down] Braille up (ㄕㄤˋ), down (ㄕㄤˋ)  
key phonetic Braille; [open, shut] Braille open (ㄎ ㄞ),  
shut (ㄍ ㄨ ㄢ) key phonetic Braille; [floor] digital 
floor Braille; [warning] alerts bell (ㄌ–ㄥˊ) pho-
netic Braille; refuge floors (main), telephone (tel), 
stop (stop) english Braille.

Table 1. Braille signage system legislation table.

alphabet Braille signage alphabet Braille signage alphabet Braille signage alphabet Braille signage 

B1 1 up

B2 2 down

B3 3 open

B4 4 close

 

 

(3) Analytical Hierarchy Process: It is used in 
uncertainty and with the majority of assessment 
data. It helps designing the accessibility of 
building that concern about the use of the visually 
impaired.   

2. Braille Signage System and accessibility 
Elevator legislation  
        Accessibility Elevator legislation: Braille 
labeling specifications (building accessibility 
design specifications): According to the design 

specifications of buildings accessibility lifts 
Chapter IV Section Braille labeling specified in 
Table 1 are (as shown in Table 1), compiled [up, 
down ], [open ,shut] , [floor], [warning], which 
[up, down ] Braille up (ㄕㄤˋ), down (ㄕㄤˋ) 
key phonetic Braille; [open ,shut] Braille open 
(ㄎ ㄞ), shut (ㄍ ㄨ ㄢ) key phonetic Braille; 
[floor] digital floor Braille; [warning] alerts bell 
(ㄌㄧㄥˊ) phonetic Braille; refuge floors (main), 
telephone (tel), stop (stop) English Braille. 
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3.  Analysis of survey results 
3-1 The levels of Investigation: there are 21 

accessibility elevators in Chang-Hua County 
junior high school to analyze four levels as 
follows: The aspect of the legislation: (1). The 
basic scale analysis: based on the "barrier-free 
building regulations" to sort out 15 elevator 
equipment shall comply with the standard, 
then using the survey to compare and analyze. 
(2). Analysis of the main keyboard 
configuration: Taiwan's regulations do not 
regulate the relative size of the main keyboard, 
type, configuration, etc.  

3-2 Analysis of the survey results of Braille 
system: 
(1)Analysis of the Design aspect:  Analyzes 

various pressed keys braille content in order to 
conform to the laws and regulations of braille 
system proportion:  On conforms to the 
standard ㄕㄤˋ to account for 76.2%, Under 
conforms to the standard ㄒㄧㄚˋ to account 
for 76.2%, Opens conforms to the standard ㄎ
ㄞ to account for 76.2%, Closes conforms to 
the standard ㄍㄨㄢ to account for 61.9% 
(shown as Table 2). 

(2) Elevator host keyboard disposition pattern: The 
police shows key Alarm by representative A, 
floor key Floor by representative F, opens key 
Open-Close by representative O, time delays 
key Hold by representative h. According to the 
pressed key district, from top to bottom, this 
may be divided into namely AhFO, AFhO, 
AFOh, AFO, AOF, and FO six types 
respectively. In which the AhFO disposition 
pattern about 42.86%. 

4. Results of the questionnaire 
4-1 Questionnaire objective: Questionnaire is 

designed for two groups of audience. One is 
targeted for experts including researchers, 
designers, architects and committee which 
comprises 14 copies of the questionnaire. The 
others are in Taichung visually impaired 
students, which makes up 36 copies of the 
questionnaire.   

4-2 Questionnaire content: The construction 
surface construction discussions includes, 
respectively “the use”, “the cognition”, 
“constructs”, “the laws and regulations”; 
Under four big construction surfaces, the again 
segmentation are 20 factors, separately does 
not discuss the correlation elevator factor one 
by one according to the isomorphism surface 
criterion holding importance. Each 
construction surface criterion content.  

4-3 Analysis of the questionnaire: Questionnaire 
using Analytic Hierarchy Process (AHP) 
calculates the weight of each factor. (Shown as 
table 3) 

(1) The highest weight of user (0.328) is the 
operation keys that can be easily found (0.077). 

(2) The highest weight of awareness (0.258) is the 
meaning of Braille that understands easily 
(0.067). 

(3) The highest weight of construction (0.216) is 
Braille patch which should be prevented using 
the wrong device (0.057). 

(4) The highest weight of Legislation (0.198) is lift 
door switch time ≧ 5 sec(0.033). 
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4-2 Questionnaire content: The construction 
surface construction discussions includes, 
respectively “the use”, “the cognition”, 
“constructs”, “the laws and regulations”; 
Under four big construction surfaces, the again 
segmentation are 20 factors, separately does 
not discuss the correlation elevator factor one 
by one according to the isomorphism surface 
criterion holding importance. Each 
construction surface criterion content.  

4-3 Analysis of the questionnaire: Questionnaire 
using Analytic Hierarchy Process (AHP) 
calculates the weight of each factor. (Shown as 
table 3) 

(1) The highest weight of user (0.328) is the 
operation keys that can be easily found (0.077). 

(2) The highest weight of awareness (0.258) is the 
meaning of Braille that understands easily 
(0.067). 

(3) The highest weight of construction (0.216) is 
Braille patch which should be prevented using 
the wrong device (0.057). 

(4) The highest weight of Legislation (0.198) is lift 
door switch time ≧ 5 sec(0.033). 
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(3) Analytical Hierarchy Process: It is used in 
uncertainty and with the majority of assessment 
data. It helps designing the accessibility of 
building that concern about the use of the visually 
impaired.   

2. Braille Signage System and accessibility 
Elevator legislation  
        Accessibility Elevator legislation: Braille 
labeling specifications (building accessibility 
design specifications): According to the design 

specifications of buildings accessibility lifts 
Chapter IV Section Braille labeling specified in 
Table 1 are (as shown in Table 1), compiled [up, 
down ], [open ,shut] , [floor], [warning], which 
[up, down ] Braille up (ㄕㄤˋ), down (ㄕㄤˋ) 
key phonetic Braille; [open ,shut] Braille open 
(ㄎ ㄞ), shut (ㄍ ㄨ ㄢ) key phonetic Braille; 
[floor] digital floor Braille; [warning] alerts bell 
(ㄌㄧㄥˊ) phonetic Braille; refuge floors (main), 
telephone (tel), stop (stop) English Braille. 
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3.  Analysis of survey results 
3-1 The levels of Investigation: there are 21 

accessibility elevators in Chang-Hua County 
junior high school to analyze four levels as 
follows: The aspect of the legislation: (1). The 
basic scale analysis: based on the "barrier-free 
building regulations" to sort out 15 elevator 
equipment shall comply with the standard, 
then using the survey to compare and analyze. 
(2). Analysis of the main keyboard 
configuration: Taiwan's regulations do not 
regulate the relative size of the main keyboard, 
type, configuration, etc.  

3-2 Analysis of the survey results of Braille 
system: 
(1)Analysis of the Design aspect:  Analyzes 

various pressed keys braille content in order to 
conform to the laws and regulations of braille 
system proportion:  On conforms to the 
standard ㄕㄤˋ to account for 76.2%, Under 
conforms to the standard ㄒㄧㄚˋ to account 
for 76.2%, Opens conforms to the standard ㄎ
ㄞ to account for 76.2%, Closes conforms to 
the standard ㄍㄨㄢ to account for 61.9% 
(shown as Table 2). 

(2) Elevator host keyboard disposition pattern: The 
police shows key Alarm by representative A, 
floor key Floor by representative F, opens key 
Open-Close by representative O, time delays 
key Hold by representative h. According to the 
pressed key district, from top to bottom, this 
may be divided into namely AhFO, AFhO, 
AFOh, AFO, AOF, and FO six types 
respectively. In which the AhFO disposition 
pattern about 42.86%. 

4. Results of the questionnaire 
4-1 Questionnaire objective: Questionnaire is 

designed for two groups of audience. One is 
targeted for experts including researchers, 
designers, architects and committee which 
comprises 14 copies of the questionnaire. The 
others are in Taichung visually impaired 
students, which makes up 36 copies of the 
questionnaire.   

4-2 Questionnaire content: The construction 
surface construction discussions includes, 
respectively “the use”, “the cognition”, 
“constructs”, “the laws and regulations”; 
Under four big construction surfaces, the again 
segmentation are 20 factors, separately does 
not discuss the correlation elevator factor one 
by one according to the isomorphism surface 
criterion holding importance. Each 
construction surface criterion content.  

4-3 Analysis of the questionnaire: Questionnaire 
using Analytic Hierarchy Process (AHP) 
calculates the weight of each factor. (Shown as 
table 3) 

(1) The highest weight of user (0.328) is the 
operation keys that can be easily found (0.077). 

(2) The highest weight of awareness (0.258) is the 
meaning of Braille that understands easily 
(0.067). 

(3) The highest weight of construction (0.216) is 
Braille patch which should be prevented using 
the wrong device (0.057). 

(4) The highest weight of Legislation (0.198) is lift 
door switch time ≧ 5 sec(0.033). 
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(3) Analytical Hierarchy Process: It is used in 
uncertainty and with the majority of assessment 
data. It helps designing the accessibility of 
building that concern about the use of the visually 
impaired.   

2. Braille Signage System and accessibility 
Elevator legislation  
        Accessibility Elevator legislation: Braille 
labeling specifications (building accessibility 
design specifications): According to the design 

specifications of buildings accessibility lifts 
Chapter IV Section Braille labeling specified in 
Table 1 are (as shown in Table 1), compiled [up, 
down ], [open ,shut] , [floor], [warning], which 
[up, down ] Braille up (ㄕㄤˋ), down (ㄕㄤˋ) 
key phonetic Braille; [open ,shut] Braille open 
(ㄎ ㄞ), shut (ㄍ ㄨ ㄢ) key phonetic Braille; 
[floor] digital floor Braille; [warning] alerts bell 
(ㄌㄧㄥˊ) phonetic Braille; refuge floors (main), 
telephone (tel), stop (stop) English Braille. 
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junior high school to analyze four levels as 
follows: The aspect of the legislation: (1). The 
basic scale analysis: based on the "barrier-free 
building regulations" to sort out 15 elevator 
equipment shall comply with the standard, 
then using the survey to compare and analyze. 
(2). Analysis of the main keyboard 
configuration: Taiwan's regulations do not 
regulate the relative size of the main keyboard, 
type, configuration, etc.  

3-2 Analysis of the survey results of Braille 
system: 
(1)Analysis of the Design aspect:  Analyzes 

various pressed keys braille content in order to 
conform to the laws and regulations of braille 
system proportion:  On conforms to the 
standard ㄕㄤˋ to account for 76.2%, Under 
conforms to the standard ㄒㄧㄚˋ to account 
for 76.2%, Opens conforms to the standard ㄎ
ㄞ to account for 76.2%, Closes conforms to 
the standard ㄍㄨㄢ to account for 61.9% 
(shown as Table 2). 

(2) Elevator host keyboard disposition pattern: The 
police shows key Alarm by representative A, 
floor key Floor by representative F, opens key 
Open-Close by representative O, time delays 
key Hold by representative h. According to the 
pressed key district, from top to bottom, this 
may be divided into namely AhFO, AFhO, 
AFOh, AFO, AOF, and FO six types 
respectively. In which the AhFO disposition 
pattern about 42.86%. 

4. Results of the questionnaire 
4-1 Questionnaire objective: Questionnaire is 

designed for two groups of audience. One is 
targeted for experts including researchers, 
designers, architects and committee which 
comprises 14 copies of the questionnaire. The 
others are in Taichung visually impaired 
students, which makes up 36 copies of the 
questionnaire.   

4-2 Questionnaire content: The construction 
surface construction discussions includes, 
respectively “the use”, “the cognition”, 
“constructs”, “the laws and regulations”; 
Under four big construction surfaces, the again 
segmentation are 20 factors, separately does 
not discuss the correlation elevator factor one 
by one according to the isomorphism surface 
criterion holding importance. Each 
construction surface criterion content.  

4-3 Analysis of the questionnaire: Questionnaire 
using Analytic Hierarchy Process (AHP) 
calculates the weight of each factor. (Shown as 
table 3) 

(1) The highest weight of user (0.328) is the 
operation keys that can be easily found (0.077). 

(2) The highest weight of awareness (0.258) is the 
meaning of Braille that understands easily 
(0.067). 

(3) The highest weight of construction (0.216) is 
Braille patch which should be prevented using 
the wrong device (0.057). 

(4) The highest weight of Legislation (0.198) is lift 
door switch time ≧ 5 sec(0.033). 
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(3) Analytical Hierarchy Process: It is used in 
uncertainty and with the majority of assessment 
data. It helps designing the accessibility of 
building that concern about the use of the visually 
impaired.   

2. Braille Signage System and accessibility 
Elevator legislation  
        Accessibility Elevator legislation: Braille 

labeling specifications (building accessibility 
design specifications): According to the design 

specifications of buildings accessibility lifts 
Chapter IV Section Braille labeling specified in 
Table 1 are (as shown in Table 1), compiled [up, 
down ], [open ,shut] , [floor], [warning], which 
[up, down ] Braille up (ㄕㄤˋ), down (ㄕㄤˋ) 
key phonetic Braille; [open ,shut] Braille open 
(ㄎ ㄞ), shut (ㄍ ㄨ ㄢ) key phonetic Braille; 
[floor] digital floor Braille; [warning] alerts bell 
(ㄌㄧㄥˊ) phonetic Braille; refuge floors (main), 
telephone (tel), stop (stop) English Braille. 
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3.  Analysis of survey results 
3-1 The levels of Investigation: there are 21 

accessibility elevators in Chang-Hua County 
junior high school to analyze four levels as 
follows: The aspect of the legislation: (1). The 
basic scale analysis: based on the "barrier-free 
building regulations" to sort out 15 elevator 
equipment shall comply with the standard, 
then using the survey to compare and analyze. 
(2). Analysis of the main keyboard 
configuration: Taiwan's regulations do not 
regulate the relative size of the main keyboard, 
type, configuration, etc.  

3-2 Analysis of the survey results of Braille 
system: 
(1)Analysis of the Design aspect:  Analyzes 

various pressed keys braille content in order to 
conform to the laws and regulations of braille 
system proportion:  On conforms to the 
standard ㄕㄤˋ to account for 76.2%, Under 
conforms to the standard ㄒㄧㄚˋ to account 
for 76.2%, Opens conforms to the standard ㄎ
ㄞ to account for 76.2%, Closes conforms to 
the standard ㄍㄨㄢ to account for 61.9% 
(shown as Table 2). 

(2) Elevator host keyboard disposition pattern: The 
police shows key Alarm by representative A, 
floor key Floor by representative F, opens key 
Open-Close by representative O, time delays 
key Hold by representative h. According to the 
pressed key district, from top to bottom, this 
may be divided into namely AhFO, AFhO, 
AFOh, AFO, AOF, and FO six types 
respectively. In which the AhFO disposition 
pattern about 42.86%. 

4. Results of the questionnaire 
4-1 Questionnaire objective: Questionnaire is 

designed for two groups of audience. One is 
targeted for experts including researchers, 
designers, architects and committee which 
comprises 14 copies of the questionnaire. The 
others are in Taichung visually impaired 
students, which makes up 36 copies of the 
questionnaire.   

4-2 Questionnaire content: The construction 
surface construction discussions includes, 
respectively “the use”, “the cognition”, 
“constructs”, “the laws and regulations”; 
Under four big construction surfaces, the again 
segmentation are 20 factors, separately does 
not discuss the correlation elevator factor one 
by one according to the isomorphism surface 
criterion holding importance. Each 
construction surface criterion content.  

4-3 Analysis of the questionnaire: Questionnaire 
using Analytic Hierarchy Process (AHP) 
calculates the weight of each factor. (Shown as 
table 3) 

(1) The highest weight of user (0.328) is the 
operation keys that can be easily found (0.077). 

(2) The highest weight of awareness (0.258) is the 
meaning of Braille that understands easily 
(0.067). 

(3) The highest weight of construction (0.216) is 
Braille patch which should be prevented using 
the wrong device (0.057). 

(4) The highest weight of Legislation (0.198) is lift 
door switch time ≧ 5 sec(0.033). 
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3 AnALYsIs of surVeY resuLTs

3-1 The levels of Investigation: there are 21 acces-
sibility elevators in Chang-Hua County junior high 
school to analyze four levels as follows: The aspect 
of the legislation: (1). The basic scale analysis: based 
on the “barrier-free building regulations” to sort out 
15 elevator equipment shall comply with the stand-
ard, then using the survey to compare and analyze. 
(2). Analysis of the main keyboard configuration: 
Taiwan’s regulations do not regulate the relative size 
of the main keyboard, type, configuration, etc. 

3-2 Analysis of the survey results of Braille system:

1      Analysis of the design aspect: Analyzes various 
pressed keys braille content in order to conform 
to the laws and regulations of braille system pro-
portion: on conforms to the standard ㄕㄤˋ  
to account for 76.2%, under conforms to the 
standard ㄒ–ㄚˋ to account for 76.2%, opens 
conforms to the standard ㄎㄞ to account for 
76.2%, Closes conforms to the standard ㄍㄨㄢ to 
account for 61.9% (shown as Table 2).

2   elevator host keyboard disposition pattern: The 
police shows key Alarm by representative A, floor 
key floor by representative f, opens key open-
Close by representative o, time delays key Hold 

by representative h. According to the pressed key 
district, from top to bottom, this may be divided 
into namely Ahfo, Afho, Afoh, Afo, Aof, and 
fo six types respectively. In which the Ahfo dis-
position pattern about 42.86%.

4 resuLTs of THe QuesTIonnAIre

4-1 Questionnaire objective: Questionnaire is designed 
for two groups of audience. one is targeted for experts 
including researchers, designers, architects and com-
mittee which comprises 14 copies of the questionnaire. 
The others are in Taichung visually impaired students, 
which makes up 36 copies of the questionnaire. 

4-2 Questionnaire content: The construction sur-
face construction discussions includes, respectively 
“the use”, “the cognition”, “constructs”, “the laws 
and regulations”; under four big construction sur-
faces, the again segmentation are 20 factors, sepa-
rately does not discuss the correlation elevator factor 
one by one according to the isomorphism surface cri-
terion holding importance. each construction surface 
criterion content. 

4-3 Analysis of the questionnaire: Questionnaire 
using Analytic Hierarchy Process (AHP) calculates 
the weight of each factor. (shown as table 3).

9781138027282_Chp_2117.indd   880 22/04/15   2:59 AM

 



881

1   The highest weight of user (0.328) is the operation 
keys that can be easily found (0.077).

2   The highest weight of awareness (0.258) is 
the meaning of Braille that understands easily 
(0.067).

3   The highest weight of construction (0.216) is 
Braille patch which should be prevented using the 
wrong device (0.057).

4   The highest weight of Legislation (0.198) is lift 
door switch time ≧ 5 sec(0.033).

Table 2. design stratification plane - various pressed keys conform to the proportion table.

Braille 
system Content Analysis

Braille 
system Content Analysis

Braille 
system Content Analysis

[up] number of 
proportion

16 [down] number of 
proportion

16 [open] number of 
proportion

16

number of 
samples

21 number of 
samples

21 number of 
samples

21

statistical 
Analysis

76.2% statistical 
Analysis

76.2% statistical 
Analysis

76.2%

[close] number of 
proportion

13 [B1] number of 
proportion

3 [tel] number of 
proportion

9

number of 
samples

21 number of 
samples

7 number of 
samples

21

statistical 
Analysis

61.9% statistical 
Analysis

42.9% statistical 
Analysis

42.9%

Table 3. Questionnaire four big construction surface and 20 factor weight table.

dimensions factor weights dimensions factor weights

User
0.328

1.  Both sides of the entrance set the 
haptic device

0.070 Construction 
0.216

1.  Patch can prevent errors in the 
manufacture on the construction

0.062

2. Braille patch set on the left 0.066 2. Braille patch have durability 0.055
3.  each patch of Braille operation 

keys to partition
0.057 3.  Must have enough space to the left 

of the button
0.057

4.  There should be no use of the 
elevator control or locked

0.058 4.  Location and size of the patch 
should be unified

0.051

5. operation keys can be easily find 0.077

Awareness 
0.258

1.  Braille patch should prevent 
wrong device

0.062 Legislation 
0.198

1. set up automatic opening device 0.021

2. Braille patch design one piece 0.066 2. entrance signage settings 0.029
3.  operating panel should be 

applied Braille patch of space
0.067 3. different materials to guide

0.029
4.  Braille patch should be 

normalized
0.062 4. wheelchair turning space > 150cm 0.029

5. elevator door size should ≧ 90cm 0.028
6. Lifts should ≧ 135cm depth 0.029
7. Lift door switch time ≧ 5 sec 0.033

Table 4. Chang-Hua county countries elevator hierarchical table.

school PI Grade rank school PI Grade school PI Grade rank

zhangde 1.4891 AAA  6 Xihu 1.2188 A+ 13 siansi 1.4445 AA 10
Zhangxi 1.0124 A 19 Chen- 1.4733 AA  8 Lukang 1.1507 A 17
Zhangtai 1.0302 A 18 dacun 1.4752 AA  7 fenyuan 1.4613 AA  9
Jingcheng 1.5270 AAA  5 wanli 1.1528 A+ 16 Yuanlin 1.5972 AAA  3
Xinyi 1.3184 AA 11 Pusin 1.5880 AAA  4 Tatung 1.5973 AAA  2
Homei 0.1614 A 21 erlin 1.2252 A+ 12 Tianjhong 1.1979 A+ 14
Ho-exp 1.6559 AAA  1 Beidou 1.1946 A+ 15 wenxing 0.2267 A 20
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5 ConCLusIons 

1   In the levels of design: The highest percentage of 
[up] is 76.2% which is similar to [dn]. 

2   In the levels of user: standard 47.6% of the [up], 
[dn] is kept close to the left side of the button.

3   In the levels of construction:[B1] and [tel] are 
responsible for the rest, with 28.57% and 19.05%.         

4   Accessible elevator Braille plate recognition. 
[shown as figure 1.]

5   AHP model analysis: The weight of user is 0.328, 
followed by awareness is 0.258. In addition, the 
weight of construction and regulation are 0.216 
and 0.328.

6   elevators’ hierarchy is divided into four grades A 
0~1.1507 -score, A+ 1.1507~1.2252 score, AA 
1.2252~1.4752 score, and AAA 1.4752~2 score. 
[shown as Table 4.]

7   demonstrates setting Braille clip site-position of 
universial design. [shown as figure 2.] 

8   In the main keyboard mode, the percentage of 
[Ahfo] is 42.86%, followed by [Afho] with 
9.52%, and [Afoh] as 28.57%.
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figure 2. Braille clip site-position of u.d.

figure 1. Braille patch site-position of avoid error.
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AbstrAct: As for poetry spread, hypertext poetry is one of its changes, impacting on the form of poetry. 
Literature is bearing media changes, and the nature and expression of poetry changes too. With the emergence of 
new media, poetry is affected and certain changes happen, and provide a broad creation and development space. 
this article elaborates on hypertext poetry, and explore hypertext poetry creation under multimedia horizon.

KeYWords: Hypertext; poetry; multimedia; creation.

1 introduction

With the popularity of computer network, people’s 
lifestyles change, reading habits and aesthetic stand-
ards change. in this situation, the development  layout 
of poetry gradually changes, the poetry transition 
from paper-based media to the media, creative way of 
poetry also  transmits from paper-writing to electronic 
media writing. thus, the network poetry  emerges as a 
new form of poetry. 

2 A HYpertext poetrY overvieW 

Hypertext poetry is a kind of network poetry, in a 
broad sense, the network poetry is defined from the 
perspective of the media, referring to the poetry 
spread by network, mainly including networking and 
pro screen poetry creation of text poetry [1]. the for-
mer refers to post the already written poems directly 
on the network, the nature of poetry does not change. 
the latter refers to that the author create directly on 
a computer and computer network, poetry texts have 
openness. And in the narrow sense, network poetry 
refers to a production method, through the computer 
multimedia technology, the author conducts crea-
tion of the digital text, which integrates text, images, 
sound and other elements, and hypertext poetry is a 
narrow network poetry. 

Hypertext poetry includes the following forms, 
first, multimedia poetry texts, use multimedia tech-
nology to integrate text text, painting text, music 
text, animation text, etc., to form an organic whole, 
configure the matching pictures and animations to 
the mood of each poem, enhancing poetry spatially. 
second, hyperlink poetry text, there are link points 
linking to media and texts in a text, mark the sym-
bols and special words in the hypertext in some way, 

readers click on these symbols and enter different 
texts and read the relevant contents. in poetry cre-
ation, use hypertext technology, integrate different 
texts, break space limitations, perform the rich mean-
ing of poetry, expand poetry space. third, interactive 
poetry text, use computer technology, such as flash 
software, dynamic text and pictures, increase the 
dynamic nature of poetry text and increase interaction 
between readers and poetry text, and provide readers 
opportunities to participate in creation. 

3 HYpertext poetrY under 
muLtimediA Horizon 

3.1 Mood, emotional specific expression  

in our traditional poetry, the poets pursue the paint-
ing and music beauty in poetry creation, in the 
paper media, paint picture by the text, express the 
poets emotions, convey thoughts and feelings to 
the readers. meanwhile, in the creation, by oblique 
and rhymes, poems are so catchy and has a certain 
rhythm to achieve sound effects. However, due to 
limitations of the text and emotional complexity, the 
poet is sometimes difficult to make the creation of 
poetry to the desired effect, the reader’s understand-
ing has some limitations. in the present multimedia 
sight, the hypertext poetry text diversification pro-
vides conditions to convert poetry abstract mood 
to concrete poetry. using multimedia technology 
in poetry creation, the poet configures suitable pic-
ture for poetry according to the specific emotions 
and ideas to be conveyed, of the poetry, add back-
ground music, thus enhancing the richness of poetry, 
provide readers with a visible and audible picture, 
help readers understand the poetry emotion. make 
the poetry creation “poem paintings” through mul-
timedia technology, and convert virtual mood to 
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specific real mood. meanwhile, according to poetry 
mood, configure the appropriate background music 
and sound effects to heighten the atmosphere and 
enhance the emotions. As in hypertext poetry the 
Moon Dream, configure to month centered pic-
tures and music, create a dreamy and blurred mood 
for the reader to   mobilize reader’s emotions [2]. 
meanwhile, in the multimedia environment, the 
creation of hypertext poetry should not only pursue 
the reasonable use of pictures and music, but should 
pay more attention to the correct expression of the 
body and spirit of poetry, strengthen the connotation 
creation of the poetry, should treat the the nature of 
poetry as the fundamental, use other elements on 
this basis to relieve against each other.

3.2 Increase creative space and strengthen the 
creation quality 

compared to traditional poetry material carriers, the 
network breaks the space constraints, has the ductility 
of time and openness of space. the limited material 
of traditional poetry shackled the presentation and 
dissemination of information. in traditional poetry 
creation, the poet creates by the carrier of pen, paper 
and ink, spread poetry in the form of manuscripts and 
prints, poetry is constrained by the space and time. 
in hypertext poetry creation, due to network thresh-
old is low, and impact the status of official culture 
publications to some extent, the use of multimedia 
technology deconstructs the discourse hegemony, 
breaking the limitations of traditional publish poetry. 
in the network platform, the creators can post their 
own creation on the network anytime and anywhere, 
and create on a network platform, reduce the work 
reviewed and increase the creative space. meanwhile, 
in the network platform, due to fastness and interac-
tive of the network, the exchanges between creators 
increase, poets can conduct creative exchange any-
time and release poetry dynamic timely, promoting 
poetry creation. in addition, in hypertext poetry, the 
readers can feedback to the author at any time, and 
communicate with the author, so the poet can better 
understand the shortages of the creation and enhance 
creative quality. 

3.3 Increasing the level of poetry, and enhance the 
reader’s understanding 

in hypertext poetry, the use of hyperlink technology, 
the reader can enter a different link text and web 
page through a mouse click, reading the words in 
comments, content supplementary and background 
introductions. in hypertext poetry creation, the 
author adds a link point through setting color and 

underline to a word or text, thereby increasing the 
level and openness of poetry, add the poetry content 
to help readers understand. in this process, the poet 
should pay attention to the reasonable set of links 
point, avoid the loss of the artistic beauty of poetry 
due to excessive comments. meanwhile, the qual-
ity of the linked content should also be enhanced, 
according to the reader’s psychology, after click-
ing the mouse, the required novelty content can be 
obtained by readers, and the psychological expec-
tations of readers can be met. in addition, in the 
hypertext poetry creation, the use of multimedia 
technology adjusts the existing poetry ideas of the 
readers to some extent degree, and brings readers 
troubles. in the animation, music and hyperlink 
settings, although increasing the level of poetry 
and enriching poetry content, the text jumps and 
dynamic can  make readers produce anxiety easily 
and affect reading [3]. in the creation, all technology 
should service for poetic quality, good writing and 
reader’s reading, should focus on the quality of the 
text, and then according to reading habits set jump 
time and link location reasonably. meanwhile, for 
some poetry notes and text descriptions, people 
cannot simply copy and paste the data from the net-
work, they should focus on secondary creation, and 
enhance the quality of content. 

4 concLusion 

Hypertext poetry creation uses text, pictures, anima-
tions and music elements rationally, enhances poetry 
layering and richness, and breaks the traditional time 
and space constraints for poetry, provides convenient 
conditions for poets to create and publish poetry. 
meanwhile, in the conditions of increasing creative 
space, the poet should focus on building the spirit of 
poetry, and strengthen the quality of poetry, uniform 
poetry quality and technology to ensure the long-term 
development of poetry.
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ABSTRACT: People spend most of the time indoors, and the physical characteristics of the building in which 
we live and work affects our mental state, and the different mental states will influence our decision making. 
Different physical characteristics of the building have an influence on our mental state, such as height, and 
decoration has a certain impact on perception, preference and neurasthenic.
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1 INTRODuCTION

Neuroscience can build a bridge connecting the 
architecture and psychology. Neuroscience method 
can reveal the underlying mechanisms that explain 
how different physical characteristics of building 
lead to different results of behavior. The physical 
characteristics of building maybe affect memory, 
visual perception, the sense of space, and of course 
the aesthetic view. The integration of neuroscience 
and aesthetic lead to a new discipline, neuroaesthet-
ics. Neuroaesthetics applies to architecture in several 
aspects, including preferences, space design, improve 
health and decision-making. This is an exploratory 
work, at present very little research on this aspect is 
found. Because of the limited space, this paper will 
be only for discussion, not for experimental analysis. 

Decision making is a fundamental part of human 
life, which is also a basic survival ability. Decision 
exists everywhere, we have to make a lot of decisions 
every day, for example, what to eat, what to wear, 
what to do, what to play. When the traditional eco-
nomics facing the decision-making of human behav-
ior, other disciplines, such as psychology, cognitive 
neuroscience and Neuroeconomics tried to explore 
decision-making behavior of human being. Why do 
people sometimes will make the right decision, and 
sometimes they do not mind? How to deal with risk 
and loss? How to realize the benefit maximization? 

2 THE CAlCulATION PROCESS OF 
DECISION-mAKINg

Dopamine is an important neurotransmitter and 
neuromodulator in the brain, which plays a decisive 
role when facing the decision, money, addiction and 
reward and so on. Dopamine is also the meal currency 

for weighing the pros and cons and assessing the value 
in the brain. Reinforcement learning based on dopa-
mine loop is an important prerequisite for animals 
learning to make the right decision. Dopaminergic 
neurons calculate the relationship between reward 
and prediction according to the deviation between 
the actual reward and reward prediction. gambling 
will raise dopamine levels, which reveals that uncer-
tainty may be cause to induce dopamine release. This 
uncertainty induced increase in dopamine levels, may 
contribute to an increased risk for defensive behavior, 
and the prediction error after phase reaction may be 
enhanced and this reward related.

3 THE NEuRAl BASIS OF gAIN AND lOSS

Kahneman and Tversky found, people’s feeling for the 
same amount of gain and the loss is not the same, 
more pain of loss. In the brain, how to measure the 
gain and loss of decision? Studies show that it is not 
the same between gain process and loss process in 
the brain. When participating in risky bets, the dor-
sal medial system is related to loss process. When 
subjects make a decision leading to loss of income, 
the medial dorsal system plays a greater role in the 
computing process. Studies in the animal experiment 
show that, the current reward value may be predicted 
according to the established model by the previous 
reward experience. When monkey takes specific 
actions in order to obtain a juice reward, tegmental 
neurons in the substantia nigra and ventral midbrain 
are activated. fmRI experiments have revealed that 
a neural region related to monetary reward and eco-
nomic reward overlaps with the neural region related 
to primitive demand (such as food), and expected 
reward may also be associated with basal ganglia. 
When making decisions, “reward circuit” is more 
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sensitive to lose money on the brain. When people 
may take into account the losing, activated region will 
be closed. When losing bets increases, the regions 
related to fear and anxiety, such as the amygdala and 
insula, are not active. 

4 DECISION-mAKINg FOR RISK

Risk aversion is associated with the amygdala, 
the amygdala is associated with emotions. In ani-
mal experiments, continuous stimulating synaptic 
connections between amygdala and cortex, startle 
response will not produce. When the function of neu-
ral connectivity is restored, startle response will pro-
duce. The amygdala does not “forget” startle response 
of the past, and the cortex is trying to suppress the 
“memory”. That is to say, there exist dispute of “sen-
sibility” and “reason” between the amygdala and cor-
tex. Risk decision and risk judgment are different. In 
the risk decision, the decision maker must select an 
option, which will force the decision maker in the 
brain to produce interactions between perceptual and 
rational. Studies found that normal subjects become 
more conservative after one choice, and patients will 
make a more favorable decision, ultimately win more 
money. Other studies have also found that even low 
levels of negative emotions may also lead to self con-
trol, which makes the best income decrease.

5 COmPARISON OF CONTOuR AND 
OPENNESS OF ARCHITECTuRE

The architecture has different characteristics, such 
as shape, material, quality, color, size, style and so 
on. All these characteristics have an impact on the 
psychological state, and then decision-making. For 
simplicity, we begin from the indoor style. The line 
is undoubtedly the most tension, its complex visual 
image can create different styles of architectural 
space, through visual language influence on people’s 
psychological state. The line has an extremely rich, 
expressive force and produce psychological hint. 
The straight line and the curve are also different, 
the vertical lines have a rigid feeling and cold feel-
ing, the horizontal line with a sense of stability, slash 
with strong sense and sense of direction, curve with 
melodic and catchy.

Figure 1 shows different architecture with differ-
ent contour (rectilinear and curvilinear) and openness 
(open and enclose). Previous studies reveal that view-
ing curvilinear spaces would activate neural networks 
associated with motor imagery or execution. People 
were more likely to judge curvilinear than rectilinear 
spaces as beautiful, which was associated exclusively 
with an increase in anterior cingulate cortex (ACC) 
activity. Activation in the amygdala could be maximal 
in relation to maximally curvilinear and maximally 
rectilinear spaces. Contour had no effect on decisions.  

  

  
Figure 1. Example of comparison of contour (curvilinear vs. rectilinear spaces) and openness (open vs. closed).
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Different contour in the context of landscapes might 
have an impact on decisions-making.

Similarly, color and size will also produce a dif-
ferent aesthetic feeling. These results indicate that, 
although the indoor contour will bring beauty, but has 
no actual effect on decision-making. Some people 
would like looking a specific place for negotiation, 
where it may make the guest very comfortable and 
very happy, but does not change his/her decision.

6 CONCluSION

The architecture actually also bears the function of 
exchange between man and nature. The architecture 
is not only a product of science and technology, but 
also perhaps psychology and neuroscience. So neu-
roathesetics can be applied into the core architecture. 
Taking into account the people stay more and more 
time indoors, more and more decision-making also 
occurred in the indoor, the design of the architecture 
should also consider the neuroathesetics, in order to 
better decision making, but also to better work and life.
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ABSTRACT: Educational innovation is an important activity that our educational field develops, which di-
rects at realizing goals specified by plans via innovative activities. Schools’ classroom teaching reform should 
develop teaching activities energetically based on educational innovation, cognize important significance of 
educational innovation and classroom teaching reform profoundly, put specific measures of classroom teaching 
reform into practice feasibly and construct more perfect and more advanced modern classroom.
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1 INTRODuCTION

Progress and development of the era put forward 
higher requirements for quality of talent demands. 
As schools are educational institutions cultivating 
talent, the situation that they keep pace with devel-
opment of the era and reform classroom teaching 
constantly becomes important content in the process 
of schools’ development. Classroom teaching reform 
should be implemented based on continuous innova-
tion, i.e., it should combine with educational innova-
tive ideas practically and construct modern teaching 
classroom.

2 SCIENTIFICITY OF EDuCATIONAL 
INNOvATION

Educational innovation is an activity that uses a series 
of educational innovative methods to achieve speci-
fied goals when there are some educational objectives. 
Educational innovation is an important educational 
approach in schools’ development. via innovation of 
ideas, thoughts, forms and methods, schools’ educa-
tional innovative goals can be realized. 

Educational innovation has rich content, involv-
ing all aspects like schools’ educational system, 
educational approaches and educational ideas. At 
the same time, educational and teaching activities 
are carried out by getting rid of old opinions, updat-
ing teaching methods and combining with modern 
methods in the process in which educational inno-
vation is implemented. The essence of educational 
innovation is that schools get rid of the stale and 
bring forth the fresh in introspection and absorb 
new energy when they summarize experience, and 

innovative progress in all fields improve quality 
of classroom teaching, drive teaching quality to 
be improved effectively and exert students’ poten-
tial sufficiently. In short, educational innovation is 
featured by advancement and scientificity to a large 
extent. 

3 IMPORTANCE OF CLASSROOM TEACHINg 
REFORM

To break current situations of traditional classroom 
teaching, change existing modes of classroom teach-
ing, know teaching content and objectives more 
clearly and perfect structure of classroom teaching, 
schools’ classroom teaching reform has become a 
development trend. 

3.1 Importance of classroom teaching 

Classroom teaching is a key platform where teachers 
and students communicate with one another. By class-
room teaching, progress in students’ learning can be 
promoted. Meanwhile, comprehensive impacts on all 
aspects of students are significant. Classroom teach-
ing acts as an important composition link of schools’ 
educational system. Moral education and courses can 
be carried out only under the condition that we ensure 
classroom teaching is implemented successfully. [1]

3.2 Substantiality of classroom teaching reform

To promote scientific perfection of classroom 
teaching, classroom teaching reform is a practice 
with substantial significance. In practice of class-
room teaching, the purpose of using promotion of 
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students’ comprehensive development as the first 
goal and perfecting classroom structure is to opti-
mize students’ overall behaviors and their learn-
ing environment and improve their comprehensive 
strength in all aspects including learning, innova-
tion and operation. [2] Classroom teaching reform 
plays an important consolidating role in schools’ 
school-running features. By carrying out innova-
tion for characteristic teaching methods and ideas, 
schools’ teaching characteristics can be shown 
further. Classroom teaching reform lays particular 
emphasis on improving substantial thoughts about 
students’ learning. via innovative methods, schools 
can educate students to learn other cultures besides 
basic knowledge study and cultivate comprehensive 
development-based talent with balanced ability in 
all aspects. 

4 KEY POINTS OF IMPLEMENTATION OF 
CLASSROOM TEACHINg REFORM

Implementation of classroom teaching reform is an 
important measure of educational innovation. In the 
process in which innovative activities about class-
room education and teaching are carried out, it is 
essential to aster key points of teaching reform and 
know innovative angles and direction of classroom 
teaching reform clearly. 

Substantial content of classroom teaching should 
accord with demands of modern talent development, 
the idea that theories serve practice is used as a basic 
learning thought and students’ humanistic quality is 
cultivated simultaneously. [3]

Encourage students to perform several learning 
methods jointly and carry out more communication 
activities in classroom, form interaction between 
teachers and students and cultivate students’ innova-
tive thinking and innovative ideas. 

Another key point of classroom teaching reform 
is that schools should carry out developmental strat-
egies for students in teaching, work hard to cultivate 
students’ cooperative consciousness in classroom, 
encourage students’ spirit of active participation and 
division of labor and train developmental talent that 
can adapt to social development.

In the process of developing classroom teaching 
reform, it is necessary to pay attention to fundamental 
changes in reform work in implementation of innova-
tive emphases, as shown in the following figure:

Classroom teaching reform should work hard to 
realize fundamental changes in three aspects: (1) 
transferring attention from effectiveness of results to 
rationality of process and paying attention to how to 
realize students’ different development; (2) analyzing 
teachers’ teaching level and then mastering basic law 
of subject teaching.

Figure 1. A mode chart about fundamental changes in 
classroom teaching reform.

5 WAYS TO DRIvE CLASSROOM TEACHINg 
REFORM TO BE CARRIED OuT 
EFFECTIvELY

In the process in which worked related to classroom 
teaching reform is carried out and based on ideas of 
innovative education and the principle that students 
with comprehensive development are cultivated, it 
is essential to perform effective driving methods for 
classroom reform education and understand that core 
of classroom teaching reform is the first factor that 
should considered when classroom teaching reformed 
is implemented. In modern educational teaching class-
room, schools should realize the purpose that modern 
classroom structure is perfected by training students’ 
practical ability, cultivating their cooperative spirit 
and establishing their developmental thinking. When 
classroom teaching reform is carried out, it is essen-
tial to know core of innovative education clearly, i.e., 
training practical ability, cultivating cooperative spirit 
and establishing developmental thinking. Meanwhile, 
schools should carry out innovation for classroom 
teaching methods and enhance improvement in class-
room teaching quality further. 

5.1 Training practical ability

Learning about theoretical knowledge in classroom 
teaching aims at serving practical life better, so 
schools should strengthen training related to students’ 
practical ability constantly in innovative activities of 
classroom reform. Take learning in physics classroom 
for example. Since knowledge related to Electricity 
has high abstraction, teachers should encourage stu-
dents to do experiments in the process of teaching 
and master knowledge that they learn in theoretical 
process, which can improve students’ practical ability 
and make students know improvement in their com-
prehensive ability simultaneously. [4]

5.2 Cultivating cooperative spirit

In traditional classroom teaching, cultivation about 
students’ ability to cooperate and communicate is 
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lacked. For modern society, shortage of cooperative 
spirit cannot adapt to development of the era. In 
classroom teaching reform, it is essential to encour-
age students to cooperate and communicate with 
one another and cultivate their cooperative spirit. 
[5] For instance, in order to learn profound emotion 
of a text in Chinese teaching (for example, the text 
Thunderstorm) better, we need analyze several char-
acters’ emotions. Thus, teachers may advocate that 
students can form groups voluntarily in classroom 
to play role performance and ask students to finish 
the task independently by independent image build-
ing, cooperation and communication. In the process 
of cooperation and communication, they can estab-
lish unity and enterprising spirit like cooperative 
consciousness, mutual help consciousness and sense 
of responsibility, which has important effect on stu-
dents’ healthy development. 

5.3 Establishing developmental thinking

Improving students’ developmental thinking is usu-
ally ignored in classroom teaching reform. There are 
students with different characters in classroom. In 
order to exert potential of all students more compre-
hensively, teachers should guide students to develop 
their own features, envisage different development 
and realize their free and comprehensive study in 
classroom teaching. For example, in history class-
room, teachers will ask questions, for instance, 
‘expressing your own opinions’, after students have 
learned historical events. At this moment, teachers 
should encourage students to express their opinions 
boldly. Teachers can give explanations to students 
with pertinence only when students express their real 
emotions boldly, which has significant impacts on 
students when they consider other questions and ben-
efits them to adapt to the era with rapid development 
to a larger extent. [6]

5.4 Enhancing innovation of classroom teaching 
methods

under educational innovation, schools’ classroom 
teaching should pay attention to innovation of teach-
ing methods. As information age develops, practice 
the development process ‘informatization equip-
ment — integration with courses — digital teaching 
and learning’ and establish informatization teaching 
modes in classroom teaching, as shown in the follow-
ing figure.

One the one hand, utilization of innovative class-
room teaching methods can help students to con-
centrate their attention in classroom, arouse their 
learning interest and improve efficiency of classroom 
learning. On the other hand, it plays an important role 
in perfecting structure of classroom teaching. 

Figure 2. Digital teaching and learning’ and establish 
informatization teaching modes.

6 CONCLuSION

According to overall discussion and situation anal-
ysis in this thesis, it is found that schools’ develop-
ment of educational innovation and implementation 
of classroom teaching reform are of great impor-
tance for cultivation of comprehensive and excel-
lent future talent. In the process in which classroom 
teaching reform is developed, it is essential to know 
key points of teaching reform. At the same time, 
schools should train students’ practical ability, cul-
tivate students’ cooperative spirit, establish students’ 
developmental thinking and enhance innovation of 
classroom teaching methods in the process in which 
classroom teaching is implemented. The final pur-
pose is to finish schools’ classroom teaching reform, 
perfect structure of classroom teaching, promote 
improvement in students’ comprehensive ability, 
build efficient and perfect modern classroom and 
provide more excellent talent for the society by edu-
cational innovation. 
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School-running mode of schools is decided by applied talent training modes. Different types of training modes 
can be applied to the same type of talent, while their unique framework is needed for a specific mode. This 
article studies connotation and content of applied talent training modes and elaborates ways to improve applied 
talent training modes.
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1 INTRODuCTION

The educational world and the whole society begin to 
pay attention to talent training quality and problems 
existing in the process of talent training. Improving 
talent training quality constantly is a final goal 
of higher education and teaching system reform. 
According to related specifications of the country, we 
improve talent training mode in order that talent train-
ing schemes and training process can adapt to goals 
of applied talent training and satisfy social demands 
better. At the same time, this is a core idea about 
improvement in talent training quality. Providing tal-
ent, science and technology as well as social service 
for other places is a function of colleges of higher 
education, whose mainly school-running objective 
is to improve splendid talent, drive local economy to 
develop rapidly, be able to have high-tech applied tal-
ent, ensure development and promotion of local eco-
nomic construction and usage rate of high and new 
technology, and improve enterprises’ technological 
content and market share of products. Thus, strategic 
shift of talent training objectives is the content that 
colleges of higher education must realize. The stra-
tegic shift from academic education to improvement 
in capabilities can pay more attention to improving 
students’ learning ability, entrepreneurial ability and 
employability in teaching process and educational 
concept.

2 CONNOTATION Of APPLIED TALENT 
TRAININg MODES

In social development, modern talent can be divided 
into four types including theory-based talent, engi-
neering talent, skill-based talent and technology-based 

talent if we distinguish talent from different perspec-
tives, for instance, we classify talent according to pur-
poses of productions or work activities. 

Ability is the center of the applied talent training 
mode which direct at cultivating applied professional 
talent [1]. In this mode, people require both talented 
people’s ability to adapt to posts and communication 
ability among posts, i.e., talent not only needs both 
comprehensive professional ability but also has some 
comprehensive ability, employability, entrepreneurial 
ability, reproducing skills and creative techniques. On 
the basis of some scientific and reasonable theories, 
requirements for technology are higher than the ones 
for common skills. In another word, it need talent 
has some compound and comprehensive features and 
holds breakthroughs in the aspects of experience and 
technology. Before the 19th century, theoretical tech-
nology had only represented common technology and 
skills and the experience that has been accumulated 
for a long time was its main basis. After the 19th cen-
tury, the most obvious feature of modern technology 
was theorization. Since the 20th century, technical 
function and nature has been clear gradually. Many 
technologies that only existed in production process 
in the past are widely applied to marketing man-
agement and service first. This method can broaden 
scope and methods of effect effectively. Thus, both 
non-material technology and material technology 
belong to modern technology. 

Re-examination on technical talent and skilled tal-
ent plays an important role in higher education. Since 
motor skills were a major component of skilled talent 
in the past, secondary vocational education institu-
tions cultivated skilled talent by themselves [2]. With 
modern scientific and technological level improves at 
present, motor skills are not a major component of 
most skilled talent’s labor composition. Increasingly 
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increased governance elements make skilled talent 
and supply of skilled talent more and more simi-
lar. Thus, with respect to selection and cultivation 
of teaching materials, higher vocational education 
should use applied talent and advanced technical 
talent as a training direction. This kind of talent is 
not white-collar workers or blue-collar workers but 
belongs to applied type, which is also called silver 
collar. The following figure shows application proce-
dures of applied talent. 

3 ANALYSIS Of BASIC APPLIED TALENT 
TRAININg MODES

under some educational thoughts and methods, talent 
training uses training objective as a goal and applies 
some methods in the training process to make the 
systematic knowledge learned by students can be 
mastered more stably. Besides, it can improve cor-
responding ability, structural frame of quality and 
efficiency of operation. Currently, China proposes the 
following training modes for applied talent training 
according to different perspectives [3].

The first one is liberal education training model, 
which is carried out for professional education prob-
lems. Related scholars deem that this talent training 
model is liberal education for professional knowledge 
education, makes preparation for life-long education 
and lays a solid foundation according to basic train-
ing, scope of knowledge, degree of application ability 
and level of quality and innovative spirit etc. [4]

The second talent training mode is a personalized 
and multi-layer mode that uses ability cultivation as 
a key point. In accordance with related materials, it 
is shown that the talent training mode constitutes 
talent cultivation system, centers on ability train-
ing and is multi-layer. Personalized training mode 
is intensively reflected and goals of its theoretical 
course system are to perfect basic knowledge con-
stantly under construction and perfection of basic 
theories in order to ensure that basic skills and pro-
fessional skills of practical course system can be 
improved and to improve comprehensive ability of 
quality expansion system and broaden extension of 
the major. 

The third talent training mode integrates knowl-
edge, quality and ability effectively. Some scholars 
conclude two aspects of basic content for it. firstly, 
it is a knowledge training model that uses wide scope 
of knowledge and splendid comprehensive ability, 
chooses a large scope, integrates courses, short-
ens teaching and combines primary and secondary 
thoughts. The other one is the mode that aims at 
expanding comprehensive quality including streaki-
ness, gentility and excellent service ability. 

4 CONTENT Of REfORM Of APPLIED 
TALENT TRAININg MODES

Currently, reform of applied talent training modes is 
mainly divided into three layers. 

Reform of applied talent training modes can be 
mainly considered in three layers. firstly, the first 
layer of reform of talent training modes means the 
whole school carries out the reform and is a practice 
that schools adapt to the society actively [5]. When 
economy, educational concepts, science and tech-
nology and educational system of the country have 
major reform, some colleges need ensure successful 
implementation of the whole school’s reform of tal-
ent training modes to hold an invincible position in 
the reform. Its reference standard is social demands 
and uses overall structure of schools’ majors for pri-
ority selection. for each major, including training 
objectives of added majors and re-oriented majors, 
it is essential to design new training specifications, 
formulate new talent training plans and choose new 
training methods. 

With respect to the second layer of talent training 
reform, form of its reform is professional. It trains 
professional talent according to overall performance 
of the society and then hands talent to the society for 
inspection. usually, schools’ talent training quality 
cannot be accepted by the society and is thought that 
they cannot satisfy social demands or unify develop-
ment trend of higher education. Thus, it is necessary 
to adopt professional reform of talent training modes 
and satisfy social demands sufficiently, for instance, 
using type of the major’s talent, and mastered knowl-
edge as reference. for these professional training 
goals, adjust reform methods of talent training modes 
to ensure professional training plans and training 
methods can adapt to social requirements better by 
adjusted methods and promote progress of the era and 
development of higher education under training spec-
ification and objectives. 

Specifically, the third layer of talent training mode 
is reform of professional talent training methods and 
schemes, which also reflects social adaptability of 
this talent training process. When a result of profes-
sional talent training can evaluate originally oriented 
training objectives, quality of this talent training is 
not accepted by schools and cannot ensure schools’ 
orientation and professional training goals. Thus, pro-
fessional reform of talent training schemes and meth-
ods are needed. It uses schools’ oriented and decided 
goals for major training and training specifications 
as reference standards, adjusts training schemes and 
methods of the major and makes it coordinates with 
schools’ orientation and requirements of major train-
ing goals and specifications, i.e. coordinating with 
training goals and specifications better. 
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The three layers of reform of talent training modes 
are not constant. In the process in which higher edu-
cation is reformed continuously, it is essential to carry 
out innovation for educational thoughts constantly in 
order to adapt to continuous improvement and opti-
mization of talent training.

5 CONCLuSION

Thus, it is shown that diversity of higher education 
is decided by its educational diversity, and this kind 
of diversified higher education also needs diversi-
fied talent training modes to adapt to it. under some 
situations, talent training modes are relatively stable 
are also are changed sometimes. In accordance with 
speed of economic and technological development as 
well as market demands for talent, dynamic changes 
in training modes can be decided according to their 
diversity. On the premise that basic rules of higher 
education are accorded with, talent training modes 
are optimized with social development and new con-
tent is injected constantly to satisfy social demands.
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1 INTRODuCTION

The social and economic development place increas-
ing demands for education, and improving the quality 
of education is the necessity for social development, as 
well as the demands of developing school. Talent culti-
vation is the most important and most basic function of 
the teaching process in modern universities, thus how 
to strengthen the teaching quality is the major prob-
lem the education system faces. The practice proves 
that the class teaching directly influences students’ 
learning quality, therefore, it is of great superiority to 
solve the drawbacks of the current class teaching, and 
formulate reform scheme, as well as improve the class 
teaching capacity in cultivating talents.

2 REfORM Of BASIC THEORY

Reform of basic theory provides guidance and objec-
tives for teaching reform, and provides a solid theo-
retical support in promoting the process of reform. 
Class teaching process requires a clear starting point 
and actual action, emphasize scientific class teaching 
reform, and highlight the truth of reform. Only a pro-
found theoretical basis can support the teaching reform. 
Class teaching is a very complex human phenomenon, 
including a variety of irregular areas. Solving problems 
need more subjects to participate, absorb the purified 
results of a variety of subjects and develop the basic 
subject education system. Teaching theory is a com-
bination of diversity and integration. In recent years, 
the theoretical basis of relying solely on philosophy 
has been changed into open the field, and accepts the 
research findings of philosophy, psychology, sociology 
and other subjects enrich the theoretical resources of 
class teaching. In order to enhance the communication 

between subjects, research category should be subject 
to the characteristics of class teaching.

2.1 Comprehensive development policy

Marx’s comprehensive development theory said that 
it is necessary to strengthen the personal quality of 
humanness, comprehensively discuss the inherent 
realization mechanism, independently develop and 
proof theoretical goals, according to free develop-
ment, so as to provide basic values and developing 
direction for class teaching reform. 

2.2 Teaching cognition

Strengthen students’ exposure to experiences and 
cognitive characteristics by means of improving 
teaching cognition, combine internal activities with 
external activities, transform teaching development 
model, and provide students with methods to solve 
problems and ways to develop. All teaching activities 
should be based on theory, so as to present the nature 
of the subject through class teaching, and intensify 
talents training and knowledge education. Both the 
students and teachers are the teaching subjects, there-
fore, strengthening cooperation between teachers and 
students, promoting the progress of class teaching 
reform as well as intensifying the rational thinking 
capacity of teaching are of great significance.

3 PuRPOSE Of TEACHINg REfORM

Teaching reform mainly aims to enhance students’ 
practical ability and comprehensive quality. With the 
acceleration of the social development, the traditional 
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exam-oriented education has been unable to meet the 
market demands. Thus education and teaching reform 
are necessary to improve students’ ability to develop 
in the future.

3.1 Improve the applicability of knowledge 

Teachers should inspire and guide the students to 
cooperatively discuss the problems they met in learn-
ing, and formulate discussion goals, according to 
the subjects, introducing knowledge into daily life. 
Students should actively find problems, express and 
ask questions and solve problems by cooperating with 
groups or teams. In addition, students should flexibly 
apply the learned knowledge and get to know to apply 
the learned knowledge. 

3.2 Cultivate students’ self-learning ability 

The best way of cultivating self-learning ability is to 
improve interest in learning and possess self-learning 
ability. Class teaching is important in improving stu-
dents’ creative ability, thus teachers should enhance 
students’ interest in the subject, guide students to 
master new knowledge, strengthen the cultivation of 
learning methods as well as constantly improve their 
independence. 

3.3 Strengthen the depth of the class teaching

Teachers should enhance the breadth of knowledge 
by means of situational teaching, and introduce new 
knowledge points by interacting with students. In 
addition, teachers should integrate various teaching 
resources, create learning environment, according to 
the specific subject, and improve the speed of solving 
problems. Moreover, they should introduce some dif-
ficulties in knowledge and discuss through practical 
activities. 

3.4 Enhance the class vitality

Teachers should enhance the class vitality, so that stu-
dents can exert their personality to the utmost extent, 
and learn knowledge of the class activities. This fully 
reflects the principle of innovation, in which students 
take the initiative in finding problems, solving prob-
lems by cooperating with groups and actively enhance 
the vitality and vigor of class teaching.

4 CLASS TEACHINg REfORM SCHEME

As an important part of talent cultivation, class 
 teaching reform is closely linked with most working 
linkage in school and also involves a lot of teaching 

elements. We should not just pay attention to the 
 surface of the class teaching, instead, we should 
judge from the overall situation of the talent culti-
vation to find the reform purpose, explore teaching 
resources, and gradually deepen the penetration level 
of class teaching reform, combine reform methods 
with the ultimate goal, so as to achieve integration 
of  motivation, effects and goals. Based on the theo-
retical teaching, we can divide class teaching into 
six  interlinked factors: Teaching objectives, teach-
ing methods, teaching evaluation, teaching contents, 
teaching framework, and teaching management. 
Therefore, we should take the teaching objectives 
and teaching methods as the breakthrough direc-
tion, so as to perfect and strengthen the teaching 
framework, teaching evaluation, teaching contents, 
and teaching management ability, focus on reform 
 priorities, as well as coordinately promote the teach-
ing reform.

4.1 Determine the teaching objectives

The primary objective is to change the outlook on 
talents and quality, cultivate all-around developed 
 talents by teaching practice, establish a view of cul-
tivating integrated talents, and enhance students’ 
knowledge, practical ability, and comprehensive 
quality. In addition to improving students’ profes-
sional knowledge, it is important to cultivate stu-
dents’ personality, so as to develop their creativity 
and comprehensive ability. It should also pay atten-
tion to the cultivation of personality factors of emo-
tion, will, etc., so as to strengthen the cultivation of 
compound talents.

4.2 Improve teaching diversity

On the condition of enduring teaching activity, it 
should formulate specific subject objective, accord-
ing to the specificity of the teaching objects, in view 
to strengthening heuristic teaching method, introduce 
teaching methods of interaction, case, exploration, etc. 
in class teaching, and enhance teachers’ class teach-
ing competence, as well as improves teaching diver-
sity. Teachers should develop students’ ability to draw 
inferences by inspiration method, so as to strengthen 
their rational cognitive ability, and highlight their cre-
ativity and exploring spirit, as well as pay attention to 
the exchange and experience between sensibilities. In 
addition, it should improve the emotional exchange, 
and strengthen teacher-student communication 
through the belt between teachers and students, and 
discuss problems by means of asking and answering, 
changing the teaching into a conversation between 
teachers and students, which is necessary to enhance 
students’ ability of logical thinking and knowledge 
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application. Determine the key  teaching points by 
setting, teaching cases, change the inflexible knowl-
edge imparting way of the traditional education, and 
provide students with self-learning methods and 
ability, strengthen the understanding of key points 
and principles, enhance their divergent thinking and 
guide them to learn by self-created. Inspire students’ 
spirit by exploring teaching methods, present stu-
dents’ with the problems of the knowledge hierarchy, 
development direction, and different opinions, and 
guide them to solve problems by themselves, improve 
their interest in subjects, grasp the international aca-
demic perspectives and dynamic, and help students 
to cultivate habits of self-learning, self- thinking, 
self-questioning and self-solving. Class teaching can 
be divided into five steps, as shown in fig.1

figure 1. five steps teaching methods.

4.3 Mobilize the initiative of teachers

Teachers are the key factors in improving the teach-
ing quality, thus it is necessary to improve teachers’ 
innovative spirit and initiative to cultivate innovative 
talents. In-depth class teaching reform requires moti-
vating teachers’ sense of responsibility and creativity, 
cultivating teachers’ active creativity, and improv-
ing the teaching atmosphere on campus, so that all 
teachers can participate in class teaching reform. It 
is necessary to provide regular academic training 
for teachers, exert teachers’ unique charm, target to 
improve young teachers’ teaching ability, exert the 
top teachers’ exemplary role, so as to create an excel-
lent teaching team, complement teachers’ capabilities 
and play good team effects.

4.4 Comprehensive survey system

Complete teaching system requires formulating 
detailed assessment system, achieving teaching 
objectives by supervision from 4 parties, compre-
hensively evaluating students, teachers, school and 
schedule of survey, formulating an annual report for 
educational quality, so as to improve the teachers’ 
teaching initiative. As shown in fig.2

 

figure 2. Comprehensive survey system.

5 CONCLuSION

Class teaching reform is the key to improve teaching 
quality, and is a consensus on the educational world. 
However, improving teaching quality is a long-term 
reconstruction project, cannot be accomplished in the 
short-term. We should strengthen the importance of 
class teaching reform in education, and be down to 
earth and take advantage of all favorable factors, so 
as to effectively improve the depth of teaching reform, 
and improve education and teaching system in China.
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1 InTRODuCTIOn

Technological innovation is one of the most important 
driving forces in the development process of human 
being. In the 21th century, different kinds of modern 
technologies are used to improve people’s life and the 
influence of technologies on the society and economy 
is increasing rapidly. As a result, the theories and 
methods of technology research and development 
(R&D) have become a focus research point of the 
management science and engineering.

As a common sense, a more advanced technology 
system with a bigger size tends to create more profits. 
However, due to the constraints of different kinds of 
resources, such as cost, schedule and knowledge, it’s 
impossible to invest in every technology project. The 
key problem is how to select the technologies that are 
the most valuable ones to the whole system.

To improve the efficiency of the technology 
 system, it’s important to identify the technologies 
called core technologies, which have significant 
effects on the other ones. Core technology identifi-
cation, which is based on technology relationships, is 
helpful to detect the key research field and capture 
the technology development chance.

2 LITERATuRE REVIEW

With the R&D becoming a focus research field, lots 
of technology management approaches are proposed. 
Patent documents, which contain much technological 

and commercial information, are used to research the 
technological innovation and development (Chang 
et al. 2010). 

A lot of methods are proposed to describe tech-
nology relationships by using patent analysis. 
Tseng (2007) proposed a method of patent co-word 
relationship analysis by using automatic keyword- 
abstraction based on patent text-mining. The cross 
impact analysis (CIA) is used to evaluate relation-
ships of  technologies based on quantitative analysis 
(Thorleuchter et al. 2010). An approach to structure 
weighted technology networks is proposed by using 
the frequency and context of keywords abstracted 
from patent texts (Chang et al. 2010). To research 
the innovation, knowledge-flow, a method to describe 
technology relationships by using patent citation is 
proposed (Lee et al. 2009).

Based on the patent-citation analysis, which 
is one of the most common relationship-analysis 
approaches, core technologies identification methods 
are proposed. Different kinds of patent-citation rela-
tionships are considered to select the most important 
technologies by using network analysis (Wartburg 
et al. 2005). AnP-based citation network analysis 
method is used to identify core technologies (Lee 
et al. 2009). Closeness centrality and betweeness 
centrality are used to analyze different kinds of the 
importance of nodes in the citation network (Kim 
et al. 2013).

Knowledge-flow is one of the most important prop-
erties of technologies. Citation data of patent texts 
contain a great deal of technology knowledge-flow 
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information. Therefore, the patent-citation analysis is 
an appropriate approach to research the importance 
of technologies in the aspect of the knowledge-flow 
and the existing researches have proposed different 
kinds of effective methods. Although the kinds of 
centrality indices based on the network analysis are 
used to identify core technologies, it’s difficult to 
access an integrated approach to evaluate which tech-
nologies are the most influential to the other ones. In 
this paper, an approach combining network analysis 
and multi-criterion decision making (MCDM) is pro-
posed to handle the problem.

3 METHODS

In this section, a method combining network analy-
sis and multi-criterion decision making (MCDM) is 
proposed to identify core technologies.  Firstly, the 
citation data is obtained, with which the citation- 
network model is built, based on patent-text analysis. 
Secondly, 4 centrality indices, such as degree central-
ity, eigenvector centrality, betweenne--ss centrality 
and closeness centrality, are introduced and discussed. 
At last, an integrated assessment approach using the 
Technique for Order Preference by Similarity to Ideal 
Solution (TOPSIS) is proposed.

3.1 Data collection

The patent data is collected from the u.S. Patent and 
Trademark Office (uSPTO) database. The related 
 patent-texts are obtained by searching a given keyword 
and the needed data, such as patient ID, patent name, 
granted date and citation data, is abstracted by scan-
ning the structured text using a text-mining method.

3.2 Network analysis

With the patent-data obtained by text-mining, a cita-
tion network model, which abstracts the patents as 
nodes and the citation relationships as edges, is built. 
network analysis approaches are capable to handle 
technology system research problems. Therefore, 
assessment approaches of the node importance are 
used to select core technologies.

Centrality indices are widely used to assess the 
node importance in different kinds of networks. The 
advantages of this approach are not only easy to cal-
culate and understand, but also comprehensively cov-
ering the factors of the node importance assessment. 
In the section, 4 centrality indices, such as degree 
centrality, eigenvector centrality, betweenness cen-
trality and closeness centrality, are introduced and 
discussed to analyze citation-network model.

The degree centrality Di means the neighbor count 
of the ith node and represents its direct influence to 

other nodes (Freeman. 1979). Degree centrality is an 
index to measure the direct influence of nodes to their 
neighbors. The nodes which have more neighbors, 
namely the high degree centrality value, tend to be 
core technologies. The equation representation of Di 
calculating is shown as:

D Ai ij

j
j i

j n

∑=
=
≠

=

1

 (1)

Where n = nodes amount; Aij = adjacency matrix 
value.

The eigenvector centrality Ei is another index to 
measure influence of nodes based on their neighbors. 
However, the eigenvector neighbors are considered dif-
ferent in their importance rather than all equal, which 
is different from the degree centrality. As a result, a 
large number of poor neighbors are not enough to 
make sure high eigenvector centrality value. Besides, 
both the importance and the amount of neighbors are 
factors of the index value (Bonacich. 1972). The equa-
tion representation of Ei calculating is shown as:

E A ei ij

j

n

j∑λ= −

=

1

1

 (2)

Where λ = the maximal eigenvalue of the adja-
cency matrix; ej = j th element value of the correspond-
ing eigenvector.

Degree centrality is a classical and widely used 
index to analyze network focusing on neighbors. 
However, considering both amount and importance of 
neighbors are necessary to assess the node importance, 
the eigenvector centrality has better performance. 

The betweenness centrality Bi means the counts of 
all the shortest paths of the network crossing the ith

 
node (Freeman. 1979). This index is focused on the 
position of nodes in the network and widely used to 
select the key nodes in the aspect of the network dif-
fusion. The more crossing shortest paths, one node 
has, the larger influence on the network model it pos-
sesses, namely the more important it is. The calculat-
ing equation representation of Bi is shown as:

B n
gi st

i

sts t i
∑=
≠ ≠

 (3)

Where gst = the count of those shortest paths con-
necting Nodei to Nodej; nst

i  = the count of those short-
est paths which cross Nodei.

Another index focusing on the position of nodes 
is the closeness centrality Ci (Sabidussi. 1966). The 
main factor of this index value is the average distance 
to other nodes rather than the number of crossing 
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shortest paths. The shorter average distance is, the 
closer to network center the node is, namely the more 
influence it has. The equation representation of Ci 
 calculating is shown as:

C n

d
i

ij
j

n

∑
= −

=

1

1

 (4)

Where dij = the distance from Nodei to Nodej.
Betweenness centrality and closeness centrality 

respectively describe two different attributes of the 
position of the nodes. The former focus is on the short-
est path while the latter one is on the average distance. 
As a result, it is difficult to judge which one is better. 
Furthermore, there is even less evidence to select one 
best index among eigenvector centrality, betweenness 
centrality and closeness centrality. The methods of 
multi-criterion decision making are needed to inte-
grate those different kinds of index values.

3.3 TOPSIS

It is difficult to assess the fitness of the three centrality 
indices and select the best one. What is more, since 
the aspects of the three assessment indices focusing 
on are different, there is no effective information to 
compare the relative importance and calculate the 
weight vector, which is a key input datum in MCDM.

The Technique for Order Preference by Similarity 
to Ideal Solution (TOPSIS), one of MCDM meth-
ods, is selected to handle the problem (Georgiadis 
et al. 2013). Since the weight vector is an additional 
datum in TOPSIS, it is acceptable to consider all the 
weights are equal. It is easy to identify the positive 
ideal node-state and the negative ideal node-state 
with three types of indices. Considering the nodes as 
alternatives, the integrating importance assessment 
value of each node is calculated as the performances 
of alternatives based on the distances to the two ideal 
node-states. The algorithm is shown as follows:
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Where Indexi
+ = the best performance of the i th 

index; Indexi
−  = the worst one; Indexik = the i th index 

performance of the k th node; sk
+ = distance to the 

 positive ideal node-state; sk
− = distance to the negative 

ideal node-state; ck = the integrated assessment value.
To identify the core technologies with the highest 

integrated assessment value, the parameter ρ, which 
represents the proportion of the technology selection, 
is introduced. Based on the integrated assessment 
value ci    , the technologies with most influence to other 
ones are identified. The count of selected core tech-
nologies is calculated as follows:

CTnum Min X X n and X Nρ= ≥ ∈ +( ),  (6)

4 CASE STuDY

In this section, a case study of the laser technology sys-
tem is displayed to illustrate the proposed methods. The 
system contains 452 laser technologies, of which data 
are abstracted from the patent-texts of the uSPTO. The 
grant dates of the collected patents cover from 1971 
to 2013. With the collected data, a  citation-network 
model is built. The core technologies are identified and 
discussed using different kinds of assessment indices 
based on the network analysis result.

4.1 Citation-network model

Because the patent numbers are too long to be dis-
played in the network graph, the patents are sorted 
by download times and labeled with serial numbers 
from 1 to 452. The three earliest and three latest laser 
technologies is displayed in Table 1.

Table 1. Part of laser technologies description data.

no. Patent ID Patent name
Granted 

date

250 3568087 Optically pumped 
semiconductor laser

1971

151 3569660 Laser cutting apparatus 1971
407 3576965 work pieces, particularly 

watch jewels by means of 
laser pulse

1971

138 7324867 Controller for a laser 
using predictive models of 
materials processing

2008

52 8242408 Masking device for laser 
machining system and 
method

2012

83 8324529 converged laser beam and 
laser machining method

2012

With the data of patent-texts, technologies are 
abstracted as nodes and citation relationships are 
abstracted as edges. The citation-network model 
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of the laser technology system is drawn by using 
uCInET 6.0 (Borgatti et al. 1999) in Figure 1.

Figure 1. Citation-network model of the laser technology 
system.

4.2 Core technologies identification

Based on the citation network, the four centrality 
index values are calculated by using the Equation 1–4. 
With the index value data, three integrated assess-
ment methods of the node’s importance are proposed.

Firstly, the degree centrality, betweenness cen-
trality and closeness centrality are integrated with 
TOPSIS (DBC). Secondly, the eigenvector centrality 
takes the place of the degree centrality to assess the 
node importance (EBC). At last, all the four types 
of index values are used to evaluate the influence of 
laser technologies (DEBC). 

When the parameter ρ = 3%, the analysis results 
of four centrality indices using the Equation 5–6 are 
displayed in Table 2.

Table 2. Analysis results of four centrality indices.

Degree Betweenness Eigen vector Closeness

ID Value ID Value ID Value ID Value

137 19 123 16098.055 314 0.339 137 0.271
5 15 137 15198.771 123 0.263 123 0.263
225 14 223 12627.733 281 0.212 306 0.258
421 14 306 9266.0330 261 0.207 113 0.251
314 13 113 8257.7140 260 0.205 119 0.249
123 12 314 7804.5630 291 0.204 314 0.249
131 12 381 7743.3420 293 0.203 129 0.246
329 12 310 7095.4560 302 0.199 139 0.243
381 12 326 6886.8960 294 0.198 310 0.243
52 11 245 6331.6600 326 0.195 223 0.241
113 11 377 6153.2910 319 0.194 291 0.241
263 11 1  6088.7290 310 0.178 1 0.240
283 11 263 6028.6280 320 0.169 381 0.238
306 11 225 5583.8860 306 0.168 120 0.236

As the data in Table 2 shows, the analysis results 
of the core technology identification using four types 
of centrality indices are quite different and there is no 
reliable evidence to select the best one. Therefore, the 
analysis results using DBC, EBC and DEBC are com-
pared. The performance curves are shown in Figure 2 
and the analysis results are displayed in Table 3.

Figure 2. Performance curves of three integrated index 
values.

Table 3. Analysis results based on three integrated indices.

DBC EBC DEBC

ID Value ID Value ID Value

123 0.999565354 123 0.999995253 123 0.999565328
137 0.944137143 137 0.944137101 137 0.944137142
223 0.784425348 223 0.784426006 223 0.784425347
306 0.575599541 306 0.575599537 306 0.575599541
113 0.512963552 113 0.512963460 113 0.512963552
314 0.484814316 314 0.484814035 314 0.484814316
381 0.481011241 381 0.481011029 381 0.481011241
310 0.440764922 310 0.440764801 310 0.440764922
326 0.427809418 326 0.427809198 326 0.427809418
245 0.393318362 245 0.393318323 245 0.393318362
377 0.382238220 377 0.382238165 377 0.382238220
1 0.378227840 1 0.378227618 1 0.378227840
263 0.374494502 263 0.374494186 263 0.374494502
225 0.346867808 225 0.346867122 225 0.346867808

As the data in Figure 2 and Table 3 show, the per-
formance curves are almost coincident and the anal-
ysis results of the core technology identification are 
totally coincident. 

5 COnCLuSIOnS

To identify core technologies of a technology  system, 
an approach combining network analysis and multi-
criterion decision making (MCDM) is proposed 
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and a case of the laser technology system, including 
452  technologies is studied to illustrate and validate 
the proposed approach in this paper. It is proved that 
the approach is effective to overcome the drawbacks of 
the conflict of different centrality indices and generate 
a coincident assessment result with the analysis data.

Assessment approaches of the node importance 
are considered effective to identify core technologies 
based on network models. In future researches, the 
assessment approaches and network models are key 
factors to handle the problem better.
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Innovation and scientific breakthroughs in artificial intelligence methods

Xi Zou
Wuchang University of Technology, China

AbstrAct: In recent years, with the development of innovative computer technology and scientific  methods, 
artificial intelligence technology has made a significant breakthrough. First, find a common core mechanism 
intelligence generated in a given condition “information - knowledge - Intelligent conversion”, thereby estab-
lishing a mechanism for simulation methods of artificial intelligence. second, find the ecological structure of 
knowledge is instinctive knowledge in support of the “empirical knowledge - normative  knowledge -  common 
knowledge conversion” and thus to develop a vision of artificial intelligence research. third,  combine the 
 common core mechanism generated by intelligence with and ecology structure of knowledge, found originally 
developed independently of artificial intelligence, harmony exception mechanism simulation under different 
conditions of knowledge are “structural simulation, functional simulation, behavioral simulation” methods, 
these three methods form a unified theory of artificial intelligence methods and research. this paper introduces 
the concept of artificial intelligence and a major breakthrough, discusses the importance of science and the 
development of innovative methods of artificial intelligence.

Keywords: Artificial intelligence; breakthrough; scientific method; innovation.

1 IntroductIon

As society advances, the application of artificial 
intelligence is more and more widespread, through 
a long period of development and innovation, artifi-
cial intelligence technology has been perfected and 
makes a breakthrough. Guidance of the scientific 
theory of artificial intelligence technology is the key 
to progress, innovation of scientific methods makes 
independent, decentralized traditional research meth-
ods the harmony and unity, changes the original 
 single-oriented research. Innovative scientific method 
is to break through the original scientific theory, to 
create a new technical approach, it has changed 
 people’s inherent thinking patterns.

2 the concept oF ArtIFIcIAl 
IntellIGence

the word “Artificial Intelligence” was originally pro-
posed on the dartmouth Institute in 1956. definition 
of artificial intelligence can be divided into two parts, 
namely “artificial” and “intelligent”, where “artifi-
cial” means humanly manufactured or the people 
themselves have no high degree of intelligence to 
the point where you can create artificial intelligence; 
“smart” involves managing issues, such as conscious-
ness, self, unconscious thinking and so on. It applies 

to computer science as well as biology, psychology, 
logic, philosophy and other disciplines, combines 
information technology, control technology and auto-
mation technology together closely. the main goal 
of artificial intelligence is to achieve the machine 
 simulation of human action and smart thinking, 
 learning, perception, etc., is to give the machine a 
study of intelligent activities.

3 the breAKthrouGh oF ArtIFIcIAl 
IntellIGence technoloGy

3.1 The discovery of the ecological structure 
of knowledge

like most biological, it has the innate instinct of knowl-
edge when at the birth, masters new knowledge through 
the later continuous learning, and constantly perfects 
knowledge in practice, this is the ecological structure 
of knowledge. realize the “empirical knowledge - 
 normative knowledge - common  knowledge” conver-
sion on the basis of instinctive knowledge, people 
can see that the information theory is only the core 
of artificial intelligence theory. It can be seen that 
artificial intelligence technology mainly relies on the 
 simulation of human intelligence, so the study of com-
binatorial methods of ecological structure and artificial 
 intelligence is an important work to promote the devel-
opment of artificial intelligence.
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3.2 Three mechanisms simulation methods

three mechanisms methods in traditional research 
mainly are functional simulation modeling, 
 behavioral modeling, structural modeling, these three 
methods in the traditional research process are inde-
pendent from each other, develop from each other, 
due to the “divide and conquer” methodology guid-
ance,  resulting in intrinsic link between these three 
has not been found, and thus the formation of the 
three  pillars. this “divide and conquer” methodology 
makes the three simulation methods develop contin-
uously in the competition, but it can not be combined 
with each other, unable to form a joint force.

3.3 Find “intelligent generation common core 
mechanism” and “mechanism simulation 
methods of artificial intelligence”

Artificial technical skill makes the machine able to 
simulate automatic information after determining 
questions of knowledge and preset target, to extract 
new knowledge to produce an intelligent strategy of 
human intelligence activities of technology. It can be 
defined as, extracts the necessary information from 
the unknown problem, prior knowledge and preset 
target, and then sums up the new knowledge to com-
plement the existing information, and then under the 
guidance of the target, uses the obtained information 
and knowledge to generate smart strategy to solve 
problems, and implements the strategy to achieve the 
goal of solving the problem.

3.4 The discovery of “mechanism simulation 
method is a unified simulation method of 
artificial intelligence”

organically combine the above mentioned three 
simulated mechanism with ecosystem structure of 
knowledge to form four new specific work patterns. 
1, an artificial neural network model, information - 
empirical knowledge - empirical smart strategies 
conversion, using empirical knowledge to generate 
empirical smart strategy; 2, physical symbol sys-
tems, information - normative knowledge - normative 
smart strategy conversion, using the scale knowl-
edge to generate normative type smart strategies; 
3, perception action systems, information - common 
knowledge - common intelligent strategy conver-
sion, using common knowledge to generate common 
smart strategy; 4, information - instinct knowledge - 
instinct intelligent strategies conversion. these four 
modes are exceptions and application under different 

knowledge conditions of structural simulation, func-
tional simulation, behavior simulation.

4 the scIentIFIc method InnovAtIon

4.1 Innovation should be based on the scientific 
method

It is called innovation because of no precedent to refer 
to, and therefore the result of innovation is uncertain. 
to try to ensure the advancement and practical feasi-
bility of innovative approaches, people must adhere to 
the guidance of scientific theory, research on the basis 
of practical experience, eliminate uncertainty in the 
creation of new knowledge and new activities, con-
centrically express the practical application of deter-
ministic regularity knowledge. only using a scientific 
theory to guide innovation activities can provide the 
right direction for innovation activities in the innova-
tion process detours.

4.2 The innovative approach is an extension of the 
connotation of the scientific method

Innovative methods can be understood from two 
perspectives, first, referring to the feasibility of 
various methods to promote technological innova-
tion, innovative approaches that can be seen as a 
way; second, referring to the scientific innovation 
and development of the known scientific methods, 
innovative approaches that can be seen as an activity. 
Innovative scientific methods must rely on innova-
tive methods, only scientific innovation can provide 
a strong impetus for the development of artificial 
intelligence.

5 conclusIon

In summary, although the application of artificial 
intelligence technology is more and more widely, 
technical level has also gained a huge breakthrough, 
but many innovative methods of artificial intelligence 
don’t combine together well, a serious impediment 
to the rapid development of artificial intelligence. In 
order to better serve humanity and speed up the devel-
opment process of artificial intelligence, people are 
required to carry out innovative scientific methods. 
therefore, people can say that innovative scientific 
method is the basic motivation to promote artificial 
intelligence technology, also it is the basic motivation 
to promote the social development.
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Study on the application of artificial intelligent technology in intelligent 
building
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AbSTrAcT: With the rapid development of computer science and technology, artificial intelligence tech-
nology emerged. As an emerging discipline, artificial intelligence mainly designs a more intelligent machine 
through simulating human intelligence and thinking process, instead of humans to conduct more efficient work. 
This paper made a detailed presentation on artificial intelligence technology and further discuss the application 
of artificial intelligent technology in intelligent building through analysis of intelligent building status quo, 
which provides a certain reference value for intelligent building future development.

KeyWordS: Intelligent building; Artificial intelligence; Application; development.

1 INTrodUcTIoN

In recent years, the rapid development of science and 
technology has been providing more and more sup-
port for the development of the construction indus-
try. In order to improve their competitiveness in the 
industry field, construction units continue to explore 
more intelligent application technology to improve 
production efficiency and promote the generation of 
intelligent buildings. Intelligent buildings include 
systems, such as automation equipment, communi-
cations equipment and office automation equipment 
and form intelligent integration in the continuous 
development process. The juche idea of intelligent 
building is to make full use of advanced science and 
technology to improve the degree of human-computer 
integration at work and using intelligent machines 
instead of human conduct efficient work. The devel-
opment of intelligent building is the reflection of con-
structing personnel making full use of the integrated 
system in practical work to better satisfy the building 
service needs.

2 The INTellIgeNT bUIldINg 
developmeNT STATUS qUo

In recent years, china’s intelligent building has 
achieved rapid development and also has a certain 
status in the international community. however, there 
still exist some problems in the intelligent build-
ing development process, which has been plaguing 
the architect. currently, there have been building 
automation systems in many buildings, which is 

automatically controlled by the machine through log-
ical judgments. but the system during operation can-
not logically think, judge and self-study and external 
environment has a great impact on it. In addition, the 
building automation system maintenance procedures 
are complicated and not easy for staff to overhaul it 
and its automation degree is not high enough.

In the large environment of science and technol-
ogy and market environment, rapid development, to 
meet the requirements, intelligent building systems 
have gradually emergent many discrete systems. The 
disadvantage is that the application these discrete 
systems do not realize collaboration and unity in the 
intelligent building and cannot reach integrated con-
trol for construction purposes. At the time of operat-
ing and managing the systems, you need to master 
the training of different discrete systems personnel, 
which not only improve the training difficulty, but 
also increases the cost of business-to-employee train-
ing. establish a unified system and integrate the 
current each discrete system, integration, to a large 
extent, can improve reliability of intelligent systems 
and promote the development of intelligent buildings.

3 STUdy oN The ApplIcATIoN 
of ArTIfIcIAl INTellIgeNce 
TechNology

3.1 The application of expert systems technology 
in intelligent building

expert systems are the most practical significance 
results in artificial intelligence fields, which are 
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much favored by construction companies since 
the production and are quickly put into production 
and made a profit as a business product. The expert 
system is based on a variety of expert knowledge 
controlling a variety of objects and controlling law 
expert and construct and run the system, which is 
an artificial intelligence computer program system, 
with the equivalent of a specialized field of knowl-
edge and experience level of expertise and solve 
problems in this field. Through knowledge and 
experience within the system, reason, judge and 
solve complex problems. expert systems break the 
traditional situation relying solely on mathematical 
models for system design and integrate knowledge 
model on the basis and effectively integrate knowl-
edge information processing technology and con-
trolling technology.

3.2 The applications of artificial neural networks 
in intelligent building

Since the artificial neural network is used in intelli-
gent building, it has achieved good results in build-
ing systems modeling, learning control and program 
optimization. Its applications continue to expand. 
Artificial neural networks can achieve effective man-
agement on a modern building to ensure thousands 
of devices installed in building run safe and reliably. 
This is because the artificial neural networks have 
good learning and adaptive capacity. you can control, 
supervision and unsupervised to construction in two 
ways. A new neural network models using dynamic 
approach to reduce the model complexity and com-
puter resources and hardware requirements, which 
is particularly suitable for small-scale intelligent 
buildings. however, the current computer artificial 
neural network model still exist issues such as real-
time technic, while the computer astonishing speed 
will continue to improve the artificial network neural 
system in intelligent building. In the future, rational 
application of artificial neural network will make the 
building truly intelligent, and lower system cost costs 
will help the early realization of universal construc-
tion of intelligent building in the city.

3.3 Intelligent decision-making system 
applications in intelligent building

With the rapid development of computer science and 
technology and network information technology, the 
intelligent constructions continue to achieve data 
automatic control including collection information 

analysis, processing and storage. Introducing 
 intelligent decision-making system in intelligent 
building helps to fully enhance the functionalization 
degree of intelligent building. Intelligent decision 
supporting system is a new information management 
technology, which is based on management science, 
operations research, cybernetics behavioral science 
and technically supported by advanced computer 
technology and network IT and help senior  managers 
to solve problems, provide the necessary  information 
and materials for them to help policy makers 
 all-round understand structural basic materials and 
structural information on the data for of the  building, 
and then formulate a more reasonable options to max-
imize construction enterprises economic benefits. 
The rapid development of the construction industry 
put forward higher requirements to the management 
work in building construction process and  intelligent 
decision-making system came into being in this 
context. you can also say that building  intelligent 
systems is the product making intelligent buildings 
develop from the automatic control to information 
management. Through intelligent decision support-
ing system, using a unified modular hardware and 
software architecture to simplify the complexity of 
management staff maintenance and management to 
realize the intelligent building science and efficient 
management and ensure construction activities safe 
and orderly conduct. Intelligent decision support 
system has very important application values in 
intelligent building, which can effectively improve 
the monitoring and management system throughout 
the building. Thus, the expansion of intelligent sys-
tems content and meaning has important practical 
significance.

4 coNclUSIoN

In recent years, with the continuous development of 
intelligent buildings, artificial intelligence technol-
ogy is constantly evolving. expert systems, artificial 
neural network systems and decision supporting 
systems, etc., fully reflect the application value of 
artificial intelligence systems in intelligent build-
ings and vividly demonstrate its advantages. The 
application of artificial intelligence technology in 
intelligent buildings greatly reduces the application 
cost of intelligent building system and achieve opti-
mal control and energy saving to make intelligent 
building develop towards a green and sustainable 
direction.
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AbstrACt: by exploring the development history of Chinese painting, ceramic painting always permeated 
with the Chinese painting style; they are closely linked with each other. Ceramic arts were given a rich emo-
tional and cultural factor, which is subject to Chinese painting meaning and inspiration. the same or similar 
techniques and styles with Chinese painting techniques and genres can be find in ceramic paintings. In the art-
ists’ view, the essences of both are the same. they have a distinct national identity and regional characteristics, 
which are the best embodiment of aesthetic value and historical value of the art painting. this article elaborates 
the impact of Chinese painting on a ceramic painting, at the same time analyzing the common characteristics of 
Chinese painting and ceramics painting.

KeYwOrds: Chinese painting; ceramic painting; common characteristics; influence.

1 IntrOduCtIOn

Chinese painting is our historic heritage and sub-
sequently developed ceramic painting is also more 
noticeable. both of them mutually penetrate and 
impact each other. Chinese painting has a very impor-
tant influence on later developed ceramic painting, 
which is also the focus of this article. Ceramic artists 
infused its unique features at the time of fully absorb-
ing Chinese rich painting art form and style to create 
the perfect ceramic art and add more beauty to the 
ceramic art.

2 the COmmOn feAtures Of ChInese 
pAIntInGs And CerAmIC Art 
pAIntInGs

first, the new era pottery is the most ancient painting 
arts and is the first integration achieved in the devel-
opment process of ceramics and painting. Chinese 
paintings and ceramic paintings come from life and 
fusion develop in life, both jointly follow the aesthetic 
thinking and have many common features. Artistic 
creation should be able to achieve a high degree of 
integration and unity of mind and scenery. for exam-
ple, nostalgia makes the natural scenery as a creative 
theme, which describes the mountains, streams and 
farmhouses, etc., to show the kind scene of peace-
ful atmosphere and reveal a peaceful mind of writer 
and causing viewer’s art sympathy and is a beautiful 
baptism.

secondly, the Chinese painting occupies a cer-
tain arts position in the history of art and culture. 
the art of Chinese painting has always been applied 

thoroughly, quiet and elegant paintings mainstream 
were created, woks like the Journey of mountains 
Line, snow Creek map embodied the writer’s spirits 
and ideas in the works. Ceramic arts expressed the 
similar texture with Chinese paintings. meanwhile, 
ceramic paintings have civil secular entertainment 
fun, such as Apocalypse blue Characteristics bowl, 
the scene in the painting leads to the endless reverie, 
the whole scene in the paintings is lifelike.

Again, Chinese painting is natural verve by ink 
language and can demonstrate writers’ artistic aes-
thetics and inks are the reflection of writers’ spirit. 
Influenced by traditional ideas, Chinese painting pay 
attention to ancient, elegant and natural ethereal taste 
in pen and ink, which is the sublimation artistic expe-
rience of things after all. Ceramic arts in the tech-
nique use of materials and color are almost the same. 
watershed after the tang dynasty and porcelain in 
ming and Qing dynasties can make the viewers feel 
a strong taste of Chinese ink paintings. we can say 
that ceramic art is the new change under Chinese art 
painting continues. the fully integrated of ink and 
ceramic painting art Chinese painting, you can reach 
a higher realm of art, but also reflects a profound 
influence on Chinese painting ceramic paintings.

3 the InfLuenCe Of ChInese pAIntInGs 
On CerAmIC pAIntInGs

3.1 The impact of Chinese paintings on a ceramic 
painting new color and pastels

Ceramic painting generally draws moss by wire and 
draws rocks with dyed-oriented. pearl mountain and 
eight friends fully demonstrated important influence 
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of Chinese paintings to the new color and pastels of 
ceramic paintings.

taking pastel flowers and birds as examples, 
its pastel art technology level is quite high, which 
uniquely combines Chinese paintings and ceramics 
pastels and was used in the creation of the painting. 
representative works of ceramic art, Kingfisher 
Lotus, is a good example. Kingfisher on the rocks 
overlooks fish and lotus in the water, highlights a 
dynamic mito, fully demonstrated interesting plants 
by curve to give unlimited reverie space to people.

3.2 The influence of Chinese paintings on ancient 
ceramic painting color line drawing

In ancient ceramic painting color line drawing, add-
ing a line drawing technique of Chinese paintings. 
the application of crafts arts, decorative skills makes 
ceramic painting style ancient color line drawing 
more unique. Ancient color line drawing in ceramic 
painting often revealing a sense of simple elegance. 
since the mid-20th century, ceramic painting ancient 
color line drawing made rapid development. modern 
ceramic paintings, ancient color line drawing rhyth-
mically apply composition, density patchwork and 
the materials and techniques have been improved 
and perfected to inject fresh ceramic art blood and 
the era has distinctive features and creative style. 
Ceramic painting ancient color line drawing inher-
ited Chinese painting composition characteristics and 
colors matching, and infuse into the modern approach 
on this basis, and organically combine pastels and 
ancient color, its decorative style does have some 
charm.

3.3 The impacts of Chinese paintings on ceramic 
blue and white

In ceramic paintings, blue and white inks have more 
similarities with Chinese painting tools. when artists 
draw for a blue and white ceramic decoration, they 
often subject to varying degrees of the influence of 
Chinese paintings by drawing features of outstanding 
Chinese painting works and line drawing characteris-
tics. Ceramic paintings need the intervention of era 
scholars and aesthetic will, which has a very impor-
tant impact on the quality of ceramic artists, making 
the blue and white in ceramic painting more similar 
art forms. whether in Chinese paintings or ceramic 
paintings, the art forms blue paintings exhibiting are 
the production of the artist emotion and spiritual life. 
blue and white landscape is a ceramic painting art 
form and also adds to the charm of ceramic art.

4 COnCLusIOn

exploring the art history during five thousand years, 
ceramic arts are enduring. Chinese paintings have 
very important impacts on the new color and pastels, 
ancient blue and white color line drawing of ceramic 
arts. Chinese paintings are the mainstream forms of 
ceramic art styles and there are both differences and 
many commonalities between them. they are the 
essence of history, culture and quint, which carry 
the Chinese long history and the traditional Chinese 
paintings and ceramic paintings, art forms are infused 
into a lot of elements with the times and national 
characteristics by modern artists, making these two 
arts can adapt fast-paced development of modern 
society. Chinese paintings and ceramic paintings have 
solid painting style and cultural heritage and infuse 
into the real art feeling of creators and infuse into the 
Chinese traditional deepening culture in art works, 
create art works to truly show reveal artistic charm 
of Chinese paintings and ceramic paintings. Ceramic 
artists should fully learn the essence of the success 
Chinese painting works, including its structure forms 
and composition style, and infuse the advantage into 
their own artistic creation. Ceramic artist is always 
close to nature and makes the harmonious natural 
environment as the creative team and continue to 
inspire their creative inspiration and make artwork 
develop towards multiple directions and also has the 
works own unique and continuously contribute pow-
erfully to the progress and development of Chinese 
paintings.

referenCes

[1] hu min. On the Performance of Chinese Paintings 
Techniques Suiting Ceramics Paintings[J] Jingdezhen 
Ceramics, 2010,02: 17.

[2] Jiang Qiang, wang Yong. On the Integration of 
Chinese Paintings and Ceramics Painting Arts Charm 
[J] Jingdezhen Comprehensive College, 2008,04: 
103–104.

[3] Yan huan, tan tao. On the Influence of Chinese 
Paintings on Ceramic Paintings [J] big stage, 2011,10: 
98–99.

[4] Ye Changxi. On the Influence of Chinese paintings on 
ceramic paintings [J] Jingdezhen Ceramics, 2012,03: 
132–133.

[5] Liu Xuan, Yu baochun. Study on the Influence of Chinese 
Painting Line Drawing on Ceramic Paintings[A]. 
China Ceramic Industry Association. Ninth National 
Ceramic Art Design Innovation Competitions and the 
First Chinese Ceramic Art Conference Proceedings 
[C]. Chinese Ceramics Industry Association: 2010: 6.

9781138027282_Chp_3005.indd   918 22/04/15   9:46 AM

 



919

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

Did capital control and financial depth affect the demand of foreign 
reserves?
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ABSTRACT: We combined foreign reserves, capital control and financial depth with other economic 
 variables in the OLS model and discussed the factors that affect the demand of China’s foreign reserves. The 
results showed that 1) a considerable number of foreign reserves are passively accumulated, for instance, stron-
ger capital controls and deeper financial system will lower the demand of foreign reserves; 2) the ratio of Hot 
Money/GDP is more significant than the FDI/GDP as a proxy of foreign reserves’ protective demand.

KEYWORDS: Foreign Reserves, Capital Controls, Financial Depth.

1 INTRODUCTION

At the end of 2013, China held a huge stock of inter-
national reserves in the amount of US$ 3821.3 billion 
foreign exchange reserves, which is far more enough 
to prevent financial risks. Most research about China’s 
foreign exchange reserves are basically admitting that 
international capital could flow in and out of China 
with few restrictions. However, the capital controls 
are not under consideration, which probably cause 
miscalculation on the optimal quantity and the oppor-
tunity cost of foreign exchange reserves. Therefore, 
this paper will show the significance theoretically and 
practically by integrating capital controls and other 
variables to re-estimate the foreign exchange reverses 
demand model.

2 RESERvE DEMAND FUNCTION

Most researches divided the demand of foreign 
exchange reserves into three levels: transactional 
requirement (R1), precautionary requirement (R2) 
and speculative requirement (R3). However, apart 
from these requirements, the effect of capital controls 
and hot money should also be under consideration. 
Therefore, we establish this model as follows:

RES R R R P∑= + + +1 2 3  (1)

Firstly, to cover the transaction requirement, we 
use the proxy of average propensity to import (API). 
The more the average propensity to import is, the 
bigger the effect suffered from outer shocks, there-
fore the more reserve holdings will be needed. As the 

proxy of economic opening, the coefficient of API 
should be positive.

Secondly, with the prosperity of Chinese economy, 
numerous international capitals enter into China by 
all kinds of investment; some of these are specula-
tive capitals, also as known as Hot Money, which 
could cause turmoil by sudden flew. Thus the suffi-
cient reserve holdings should be kept for precaution-
ary demand. Some studies calculated Hot Money by 
Balance of Payment (BOP), that Hot Money equals to 
the newly added foreign exchange reserves minus FDI 
and Trade Balance [1], yet this measurement not only 
ignored the effect caused by the change of exchange 
rate and returns of foreign exchange reserves, but also 
presumed that no Hot Money in FDI. This paper will 
use a new approach which can avoid those problems 
above. We estimate that Hot Money should equal 
to the Newly Added Funds outstanding for foreign 
exchange minus the actual utilization of foreign capi-
tal and trade balance. Hot Money/GDP should have a 
positive relation with foreign exchange reserve hold-
ing for precautionary reasons. We also use FDI/GDP 
as an alternative variant. Because the larger amount 
of FDI returns comes back to the mother countries 
will reduce foreign exchange reserves.

Thirdly, many recent studies have blamed the 
short-term external debt (STED) as one of the reasons 
for financial crises (see [2] [3]). More importantly, 
the STED is considered to be an important indica-
tor to measure the foreign exchange reserves by the 
People’s Bank of India (PBC). At the end of 2013, 
the accumulative STED reached to more than $640 
billion, as many as 7% of GDP or 70% of total exter-
nal debt. A large of reserves will be used to pay back. 
Therefore, we include the relative size of STED (ratio 
of STED/GDP) in the reserve demand function.
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Fourthly, most papers on reserves demand are pre-
sumed the free floating system (see [4] [5] [6] [7]). 
However, China has restrictions about international 
capitals; therefore some proper variables should be 
adopted for describing this kind of effect, such as 
the differential between international and domestic 
interest rate (ΔR) and the expected volatility of RMB 
exchange rate (ΔR). Wang & He (2007) [8] proved 
that there are long-term relations among short-term 
capital inflow and, EXvOL. Bai & Wang (2008) [9] 
also use the differential of interest rate to discuss the 
efficiency of capital controls under the framework of 
Interest Rate Parity Theory. The more effective the 
capital controls, the less influential the financial tur-
moil caused by capital inflow and outflow, which will 
decrease the demand of reserve holding. Therefore, 
the coefficient of and EXvOL should be negative.

Fifthly, we also use a new variable to keep the finan-
cial depth into consideration. When comes to financial 
depth and development, M2/GDP is commonly used 
by literatures, such as Mckinnon, 1989 [10]; Lin, 2003 
[11], etc. But simply using that proxy cannot reflect the 
degree of China’s financial depth correctly, as Edwards 
(1996) [12] pointed out that “under an immature mar-
ket with restrictions on borrowing and lending money, 
there is always a negative trend between them (finan-
cial depth and M2/GDP)”. Thus we will use another 
variable to represent the financial depth of China, 
Funds outstanding for Foreign exchange (FOFX)/
GDP. On the one hand, over this period, 20% to 60% 
of monetary supply was contributed by FOFX, which 
shows some passiveness on monetary policy and 
imperfection of financial development; on the other 
hand, the variation of this ratio also reflected whether 
the central bank has enough financial instruments and 
assets to neutralize the excess FOFX. Compared with 
M2/GDP, FOFX/GDP will be more appropriate as a 
proxy of China’s financial depth. The bigger the ratio, 
the more superficial the financial depth, and will need 
more reserves. Thus, the coefficient should be positive.

Sixthly, to satisfy the speculative demand of foreign 
exchange reserves, there will be an opportunity cost 
(OC) for this session of reserve holding. Therefore, 
we can use OC to measure the speculative demand 
of reserves, namely the differentials between 3-month 
Treasury Bill Rate and China’s 3-month Redemption 
Rate. And a negative relation between OC and reserve 
holding demand are expected.

Then we establish the model as follows,

RES = + OC + HM + EXvOL

+ FOFX + R + STED

+ API + FDI +

0 1 t-1 2 t-1 3 t

4 t-1 5 t-2 6 t-1

7 t-2 8 t t

γ γ γ γ
γ γ ∆ γ
γ γ ε  

(2)

which RES means the ratio between the newly added 
reserves and GDP, OC is the differentials between 

3-month Treasury Bill Rate and China’s 3-month 
Redemption Rate, HM is Hot Money/GDP, EXvOL is 
the expected volatility of RMB exchange rate, FOFX is 
the ratio of FOFX and GDP, is the differential between 
benchmark interest rate of China’ monetary market and 
US$ LIBOR, STED is STED/GDP, API is the amount 
of import/GDP, FDI is FDI/GDP. We will use the loga-
rithm value on, EXvOL, STED and FDI.

3 EMPIRICAL RESULTS

The data used in this study are quarterly observations 
and the sample period spans from 1997: 01 to 2013: 
04 base on the data’s availability. All data are openly 
published by the People’s Bank of China, Ministry 
of Commerce of PRC, General Administration 
of Customs, National Bureau of Statistics, State 
Administration of Foreign Exchange and Federal 
Reserve Bank of ST. Louis, USA.

We consider two traditional unit root tests, 
which are augmented Dickey-Fuller test (ADF) and 
Phillips-Perron test (PP), to confirm the stationary of 
variables. The result of unit root tests is presented in 
Table 1. All variables included in the model are found 
to be integrated of order one, i.e. I(1).

Given that variables are non-stationary, it is not 
justified to estimate the reserve demand function 
using OLSs because the results might be spurious. 
Therefore, we apply the cointegration test developed 
by Johansen (1988) [13] to investigate the presence 
of long-run relation among variables. The results of 
Johansen cointegration (Table 2) show that the null 
hypothesis of no cointegration is strongly rejected 
in favor of one cointegrating relation with plausible 
(normalized) coefficients. This implies that all vari-
ables share a common stochastic trend and do move 
together in the long-run.

Based on the estimated normalized cointegrating 
vector, the long-run relationship between foreign 
exchange reserves and its determinants is expressed 
below Table 3.

The results of regression showed that: 1) despite 
the conventional model or the new model, with intro-
duction of the factors of capital controls and finan-
cial depth, the R-squared, Adjusted R-squared and 
F-statistic are significantly improved, which means 
the explanation of the model is better; 2) the coef-
ficient of HM/GDP is more significant than that of 
FDI/GDP and the new model is superior to the con-
ventional one, which mean that HM/GDP is more 
proper variable as an indicator for the productive 
demand of foreign reserves, 3) with the consideration 
of capital control and financial depth, the  coefficients 
of demand in transaction, protection and specu-
lation are, though still significantly, all witnessed 
huge drops by 60%, 70% and 40%, separately. They 
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illustrated that huge amount of foreign reserves are 
not only accumulated actively, but passively, because 
of the immature of financial system, especially the 
foreign exchange management. 4) and we found that 
the strict capital controls also cause passively accu-
mulation of foreign reserves.

Table 1. Results of unit root test.

At level ADF PP
At 1st 

difference ADF PP

RES −0.4* −4.47 dRES −11.7*** −10.4***

OC −2.45 −2.52 dOC −2.84*** −2.85***

HM −0.25 −1.29 dHM −5.63*** −5.24***

EXvOL −3.3 −2.54 dEXvOL −4.32*** −4.33***

FOFX   0.42 −0.67 dFOFX −4.56*** −3.93***

ΔR −1.63 −1.62 dΔR −3.47*** −3.39***

STED −1.91 −1.91 dSTED −4.08*** −4.11***

API −3.6* −3.6* dAPI −7.08*** −6.36***

FDI −1.31 −2.88 dFDI −4.70*** −2.82***

* (1) Optimal lags for ADF is determined based on AIC 
and for PP test it is Newey–West bandwidth selection using 
Bartlett kernel. (2) Probability values for ADF and PP test 
is as per MacKinnon one-sided p-values.
* Indicates significant at 10% critical level.
** Indicates significant at 5% critical level.
*** Indicates significant at 1% critical level.

Table 2. Results of Johansen cointegration test: reserve 
demand function.

Trace Max-eigenv.

Rank Eigenv. Trace-St. Rank Eigenv. Trace-St.

None 0.896 182.8** None 0.896 87.7**
1 0.7386 105.4** 1 0.7386 65.5**
2 0.5474 62.7  2 0.5474 49.1
3 0.4243 51.2  3 0.4243 37.3
4 0.3751 40.6  4 0.3751 23.5
5 0.2815 37.1  5 0.2815 19.4
6 0.2209 29.9  6 0.2209 10.1

* (1) vAR specification: optimal lag length selected using 
AIC, (2) deterministic trend assumptions of the cointegra-
tion test: intercept and trend in cointegrating relationship 
and no trend in vAR.* Indicates significant at 10% critical 
value.** Indicates significant at 5% critical value.

So the model of demand of foreign reserves is dis-
played as follows:

0.06 0.72OC 0.05 3.298*** 9.50*** 3.757***

0.006 0.75 6.664*** 9.656***

0.008 0.01 5.725*** 2.119** 3.136***

0.6 ε

( ) ( ) ( )
( ) ( )
( ) ( ) ( )

= − + −

− + −

− ∆    + −
+ +

RES t HMt
EXVOLt FOFXt

Rt STEDt
APIt t

 (3)

The results of the reserve demand function 
show that hot money, funds outstanding for for-
eign exchange, short-term external debt and aver-
age propensity to import are statistically significant 
and have positive impacts on the demand of foreign 
exchange reserves; yet the measure of the opportu-
nity cost, exchange rate volatility and differentials 
between international and domestic interest rate is 
found to be negative and significant, which all agrees 
with a priori reasoning. All the estimated parame-
ters, except foreign direct investment, are significant 
at the 5% level and signs of all the coefficients are 
consistent with the theoretical explanations. Further, 
our results also show that foreign direct investment 
is not an important determinant of reserve demand 
in China.

Table 3. Results of Johansen cointegration test: reserve 
demand function.

Conven-
tional 
model

Conventional 
model

with cc, fd
New 
model

New model 
with cc,fd

HM 0.177***
(0.039)
[4.575]

0.046***
(0.012)
[3.757]

FDI/
GDP

0.007
(0.046)
[0.146]

0.012
(0.017)
[0.7]

OC −0.864**
(0.288)

[−2.997]

−0.734***
(0.157)

[−4.672]

−0.513*
(0.244)

[−2.102]

−0.724***
(0.076)

[−9.503]
STED 0.044***

(0.012)
[3.669]

0.02**
(0.007)
[2.844]

0.027*
(0.014)
[1.913]

0.009*
(0.004)
[2.119]

API 1.142
(0.739)
[1.546]

0.02
(0.396)
[0.151]

1.422**
(0.502)
[2.831]

0.595**
(0.19)
[3.136]

FOFX 0.075**
(0.026)
[2.848]

0.747***
(0.077)
[9.658]

EXvOL 0.007**
(0.002)
[3.207]

−0.006***
(0.001)

[−6.664]
ΔR 0.01***

(0.002)
[5.608]

−0.008***
(0.001)

[−5.725]
R2 0.787 0.977 0.864 0.99
Adjusted 
R2

0.654 0.95 0.804 0.978

Prob 0.014 0 0.003 0

Note: cc and fd represent the factors of capital controls and 
financial depth separately; The figures in () are standard 
deviation and those in [] are t-statistics; * Indicates signi-
ficant at 10% critical level. ** Indicates significant at 5% 
critical level. *** Indicates significant at 1% critical level.
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4 CONCLUSIONS

Firstly, this paper considered the issue of conventional 
measurement and ‘internal drain’ and used the yearly 
data from 2002 to 2013 to calculate China’s adequate 
and excess foreign reserves, found that China held 
a lot of excess reserves and undertake considerable 
opportunity cost.

Secondly, we took capital controls and finan-
cial depth into consideration and renew the con-
ventional model of foreign reserves demand, 
which caused the passive accumulation on foreign 
reserves demand.

Thirdly, compared to FDI/GDP, in the new model 
we noticed that HM/GDP is more significant and lead 
to a better outcome. In order to avoid the volatility 
caused by short-term speculative capital, HM/GDP 
is a more specific index to the protective demand of 
foreign reserves.
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ABSTRACT: This paper takes A-share non-state holding listed companies from the Shanghai and Shenzhen 
Stock Exchanges for the period from 2010 to 2012 as the research object and establishes leverage contribution 
rate index system as for the standard to measure the effect of liability utilization. According to the effect of 
liabilities utilization, the samples are divided into three categories that are excellent, secondary and poor respec-
tively. Meanwhile, the relationship between total liabilities, operating liabilities, financing liabilities and per-
formance is studied. The results show that the relationship between debt financing and corporate performance, 
to some extent, depends on reasonable utilization degree of enterprise to debt capital. As for the excellent 
enterprise, they are the positive correlation between total liabilities, operating liabilities, financing liabilities 
and performance; As for the secondary enterprise, however, between total liabilities, operating liabilities and 
performance are positive correlation. Financial liabilities are negatively related to the performance. At last, as 
for the poor enterprise, between total liabilities, financial liabilities and performance are negative correlation. 
Operating liabilities are positively related to the performance.

KEYWORDS: Debt financing; Performance; Leverage contribution rate; Empirical analysis.

1 InTRODuCTIOn

As the pioneer of accepting market test, the financing 
and the management decision-making behavior of 
the listed company are the key problems in the enter-
prise development. In our country, the listed compa-
nies obviously prefer to share financing. Therefore, 
the scholars also focus on study the relationship of 
share financing and corporate performance, and have 
the little research on debt financing. However, along 
with the deepening of the market economic system 
in china, the debt financing is playing more impor-
tant role in corporate finance. Thus, based on above 
backgrounds, this paper investigate the relationship 
of debt financing and corporate performance to pro-
vide the practical guidance for the corporate debt 
financing.

Many scholars, at home or abroad, have investi-
gated the relationship between debt financing and 
corporate performance from the perspectives of debt 
financing maturity structure and the proportion of 
debt financing. There are the following three aspects 
about the relationship between debt financing and 
corporate performance. Firstly, the debt financing 
and corporate performance have a significant posi-
tive correlation. From the perspective of the propor-
tion of debt financing, Gilson (1989) concluded from 
his analysis that the proportion of debt financing 
within the reasonable scope can improve corporate 

performance. Zhang Ying and Zhang jianying (2012) 
got the  conclusion through multiple regression anal-
ysis that although low the proportion of the debt 
financing, debt financing has a positive effect on 
corporate performance in the Shenzhen listed com-
pany. Secondly, the debt financing and corporate 
performance have a negative correlation. Yu dong-
zhi (2003) measured the financing structure with the 
asset-liability ration as independent variable and cor-
porate performance with main business profitability 
and return ratio of total assets as dependent variable, 
which showed a negative correlation between them. 
Zhang rongyan (2012) investigated the impact of debt 
financing to corporate performance from the perspec-
tives of debt maturity and debt category based on two 
cities, Shanghai and Shenzhen 100 listed companies. 
And, the results showed that different debt maturity 
structure and debt category have a negative effect 
on corporate performance. Lastly, a few scholars 
have got the conclusion different from the above two 
views. Viewing Tobin q as dependent variable and 
asset- liability ratio, current-liability ratio and long-
term debt ratio as explained variables, Liu lei and 
Xue Jingjing (2013) use multiple regression analy-
sis to show that capital structure and long-term debt 
ration have a negative effect on the corporate perfor-
mance, but the current - liability ratio and  corporate 
performance have a significant positive correlation. 
Huang lianqin and qu yaohui divided debt into 
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financial liabilities and operating liabilities according 
to the different properties of debt and examined the 
difference of two financial leverages to corporate val-
ue-added ability and growth, which showed that the 
positive effect of operating liabilities leverage is more 
obvious.

To sum up, there are many different conclusions 
about the relationship of debt financing and cor-
porate performance. Thus, those conclusions can’t 
provide specific guidance for corporate financial 
decision. The main reasons are following two sides. 
One is the unreasonable assumptions. The debt utili-
zation consistency of capital structure same samples 
is assumed and the impact of some important fac-
tors that are sample scale, growth stage, profitabil-
ity to effective utilization of funds also is ignored. 
Meanwhile, most studies measured the financing 
structure of enterprises using a single variable- 
asset-liability ratio not considering the differences 
of the effect of financing liabilities and operating 
liabilities to corporate performance. Another point 
is soft constraints of debt financing to the invest-
ment behavior of state-owned enterprises due to 
corporate liabilities mostly coming from the four 
major state-owned commercial banks. Therefore, 
this paper selects non-state holding listed companies 
as samples and establishes leverage contribution 
rate index system as for the standard to measure the 
effect of liability utilization. According to the effect 
of liabilities utilization, the samples are divided into 
three categories that are excellent, secondary and 
poor respectively. Meanwhile, this paper researches 
the relationship of total liabilities, operating liabili-
ties, financing liabilities and corporate performance 
to show the differences between debt financing and 
corporate performance of three different enterprises.

2 RESEARCH DESIGn

This paper takes A-share non-state holding listed 
companies from the Shanghai and Shenzhen Stock 
Exchanges for the period from 2010 to 2012 as sam-
ples (http://www.cninfo.com.cn/) and uses SPSS17.0 
software to empirically analyze. 

2.1 Fundamental hypothesis

There are two basic hypotheses in the empirical 
research: the relationship between debt financing and 
corporate performance depends on effective utilization 
of the corporate debt capital in a certain extent; operat-
ing liabilities have a positive effect on corporate perfor-
mance for different enterprises, but financing liabilities 
and corporate performance have a positive correlation 
for excellent enterprises and they have a negative 
 correlation for secondary and poor enterprises.

2.2 Variable definitions

Dependent variable: ROE(Return on Equity)-  measure 
the corporate financial performance; Independent 
variable: TFL(Total liabilities), FFL(Financing lia-
bilities), OFL (Operating liabilities), LCR(Leverage 
contribution rate), EBIT(Earnings before interest and 
taxes), IRAT(Interest rate of after taxes), FL(Financial 
leverage), OL(Operating leverage), NFL(net financial 
liabilities), NA(net asset), O(Operating liabilities), 
NOA(net operating asset), FLCR(Financial leverage 
contribution rate), NOPM(net operating asset profit 
margin), OLCR (Operating leverage contribution 
rate), Growth(Operating profit growth), Size(natural 
logarithm of total assets with end-of-year book).

LCR = (EBIT-IRAT) × FL

Where LCR is used to measure contribution rate 
of total liabilities to stockholder’s equity. If LCR is 
greater than zero, total liabilities and corporate per-
formance have a positive correlation. But, LCR is less 
than zero, the correlation between them is opposite.

FL = NFL/ NA
OL = O/ NOA
FLCR = (NOPM- IRAT) × FL 

Where FLCR is used to measure contribution rate of 
net financial liabilities to stockholder’s equity. If FLCR 
is greater than zero, financing liabilities and corporate 
performance have a positive correlation. But, FLCR is 
less than zero, the correlation between them is opposite.

OLCR = NOPM × OL

Where OLCR is used to measure contribution 
rate of operating liabilities to stockholder’s equity. 
Therefore, operating liabilities always have a positive 
correlation with corporate performance because of 
OLCR greater than zero.

Based on this above conclusions. The samples 
were divided into three categories as follow:

when LCR and FLCR are greater than zero, the 
enterprises are successful;

when LCR are greater than zero and FLCR are less 
than zero, the enterprises are risk;

when LCR and FLCR are less than zero, the enter-
prises are failed.

2.3 Model building

This paper establishes three models and uses multiple 
regression analysis to study the relationship of total 
liabilities, operating liabilities, financing  liabilities 
and corporate performance for three different 
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enterprises mainly considering these significant 
 factors-enterprise size, profitability and growth. 

Model 1: ROE =  a0 + a1TFL + a2ROA  
+ a3GROWTH + a4SIZE + ε0 

Model 2: ROE =  a0 + a1FFL + a2ROA 
+ a3GROWTH + a4SIZE + ε0

Model 3: ROE =  a0 + a1OFL + a2ROA 
+ a3GROWTH + a4SIZE + ε0

Where a0 is constant term, ai is the coefficient of 
regression equation, i = (1,2,3,4), ε0 is residual term.

3 EMPIRICAL RESuLTS 

3.1 Descriptive statistics

The samples have been composed of 712 different non-
state holding listed companies which can be divided 
into three categories based on the effect of liabilities 
utilization. And, there are 278 borrowing successful 
companies, 248 borrowing risk companies and 186 
borrowing failed companies. Meanwhile, all variables 
can be statistically analyzed for three kinds of enter-
prises and the statistical results are shown in Table1.

Table 1. The statistical results of all variables.

Variable name Successful Risk Failed

ROE 0.1003 0.0558 -0.0210
TFL 0.4832 0.5260 0.5638
FFL 0.2396 0.1802 0.2990
OFL 0.2436  0.3457 0.2648
ROA 0.0734 0.0450 0.0372
GROWTH 0.6725 0.5329 -0.3351
SIZE 21.8883 21.9196 21.5206

From Table1, we can concluded three important points 
as follow. Firstly, the TFLs of three kinds of enterprises 
are 48.32%, 52.60% and 58.20% respectively and the 
standard deviations of them are about 0.15, which 
shows that non-state holding listed companies have 
a higher the scale of indebtedness and have a larger 
fluctuation range of liability ratio. Meanwhile, we can 
see that they are insignificant difference. Secondly, 
there are large discrepancy between financing liabil-
ities(FFL) and operating liabilities(OFL) for three 
kinds of enterprises. As for the borrowing successful 
companies, the financing liabilities are close to the 
operating liabilities, which are 23.96% and 24.36% 
respectively. As for the borrowing risk companies, 
however, the ratio of the operating liabilities to total 

liabilities is about 66%. And, as for the borrowing 
failed companies, the ratio of the financing liabilities 
to total liabilities is up to 53.03% , which is highest in 
three kinds of enterprises. The analytical results of the 
above datas are much consistent with our hypotheses. 
Due to the impact of operating liabilities, the ROEs of 
the borrowing risk and failed companies have a large 
difference, which are 5.58% and -2.10% respectively. 
The results show that operating liabilities have a pos-
itive effect on corporate performance. Compared with 
the borrowing successful companies, the operating lia-
bilities of the borrowing risk companies is higher but 
their ROEs is lower, which indicates that the financ-
ing liabilities of the borrowing risk and failed compa-
nies have a negative effect on corporate performance. 
Lastly, the variational trends of the independent varia-
bles(ROA, GROWTH) are same as the dependent var-
iable(ROE), which shows that those control variables 
have a positive effect on the corporate performance. 
However, three kinds of enterprises’ SIZEs are insig-
nificant difference, which indicates that the enterprise 
size have no effect on the corporate performance.

3.2 Regression analysis

The regression results of the major variables based on 
three models are shown in Table2, Table3 and Table4 
respectively. 

Table 2. The regression results of model 1(TFL).

Adjust R2 F
Constant 

term B P

Successful 0.386 1.275 -49.947 0.527(1.325) 0.000
Risk 0.949 71.248 -9.372 0.221(3.145) 0.000
Failed 0.215 0.629 -8.789 -0.436(-1.148) 0.024

Table 3. The regression results of model 2(FFL).

Adjust R2 F
Constant 

term B P

Successful 0.451 1.310 -84.644 0.437(1.212) 0.000
Risk 0.932 37.969 -19.233 -0.060(-0.704) 0.000
Failed 0.211 1.934 -0.758 -0.614(-2.439) 0.000

Table 4. The regression results of model 3(OFL).

Adjust R2 F
Constant 

term B P

Successful 0.360 0.718 -43.356 0.040(0.119) 0.002
Risk 0.962 95.392 -14.991 0.218(4.087) 0.000
Failed 0.270 0.437 -11.030 0.273(0.752) 0.000

note: Bracketed value indicates variable estimated param-
eter’s t value.
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Table 2 shows the result of regression analysis for 
model 1. As for the borrowing successful enterprises, 
the correlation coefficient of the total liabilities(TFL) 
and corporate performance is 0.527. And, as for the 
borrowing risk enterprises, the correlation  coefficient is 
0.221. The results show that the total liabilities (TFL) 
and corporate performance have a positive correlation in 
the two kinds of enterprises and the total liabilities(TFL) 
have a more positive effect on corporate performance in 
the borrowing successful enterprises. However, as for the 
borrowing failed enterprises, the correlation coefficient 
of the total liabilities(TFL) and corporate  performance 
is -0.436, which indicates that the total liabilities and 
corporate performance have a negative correlation. 

Table 3 shows the result of regression analysis for 
model 2. as for the borrowing successful enterprises, 
the correlation coefficient of the financing liabili-
ties(FFL) and corporate performance is 0.437, which 
indicates that the financing liabilities and corporate 
performance have a positive correlation. However, as 
for the borrowing risk and failed enterprises, the cor-
relation coefficients of the financing liabilities and 
corporate performance are -0.060 and -0.614 respec-
tively, which shows that the financing liabilities (FFL) 
and corporate performance have a negative correlation 
in the two kinds of enterprises and the financing lia-
bilities (FFL) have a more positive effect on corporate 
performance in the borrowing failed enterprises.

Table 4 shows the result of regression analysis for 
model 3. As for the borrowing successful, risk and failed 
enterprises, the correlation coefficients of the operating 
liabilities and corporate performance are 0.040, 0.218 
and 0.273 respectively, which shows that the operating 
liabilities (FFL) and corporate performance have a pos-
itive correlation in all enterprises and the operating lia-
bilities (FFL) have a more positive effect on corporate 
performance in the borrowing failed enterprises. 

Based on the above discussion. As for the borrowing 
successful enterprises, we can see that total liabilities, 
financing liabilities and operating liabilities have a 
positive correlation with corporate performance. From 
Table 1, it is found that the scale of indebtedness for the 
borrowing successful enterprises is lower than other 
two kinds of enterprises. Thus, the performance of 
the borrowing successful enterprises can be improved 
by increasing indebtedness. As for the borrowing risk 
enterprises, the total liabilities and corporate perfor-
mance have a positive correlation, and the financing 
liabilities have a negative effect on the corporate per-
formance. This is because the non-state holding listed 
companies and the four major state-owned commercial 
banks are nonhomogeneous. However, as for the bor-
rowing failed enterprises, the total liabilities and the 
financing liabilities have a negative correlation with 
corporate performance. Meanwhile, the ratio of the 
financing liabilities to the total liabilities is higher and 
the profit rate of capital is lower than the interest rate. 

Therefore, the financing liabilities have a more nega-
tive effect on the corporate performance. The operating 
liabilities have a positive effect on the corporate perfor-
mance for three kinds of enterprises. 

4 COnCLuSIOnS

This paper takes A-share non-state holding listed 
companies from the Shanghai and Shenzhen Stock 
Exchanges for the period from 2010 to 2012 as 
the research object and researches the relationship 
between total liabilities, operating liabilities, financ-
ing liabilities and corporate performance. The follow-
ing conclusions may be drawn:

1   The enterprises can measure the effect of their 
liability utilization through leverage contribution 
rate index system established by this paper and 
make sure reasonable debt financing to improve 
corporate performance;

2   The operating liabilities and corporate perfor-
mance have a positive correlation for three kinds 
of enterprises and have a most significant positive 
correlation in the borrowing failed enterprises. 
Therefore, this kind of enterprises should try to 
use the operating liabilities to improve corporate 
conditions which are different from the conclusion 
got by Wang Qiong and Tang Zhen (2012) about 
state-owned listed companies; 

3   The financing liabilities only have a positive effect 
on corporate performance in the borrowing suc-
cessful enterprises which indicates that this kind 
of enterprises should give priority to increase bank 
loans to improve corporate performance.
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ABSTRACT: Listening is an important part of foreign language learning. According to the statistics 
from foreign language teaching experts W.M. Rivers and M.S. Temperly, in the social practice, 45% of lan-
guage use is conducted through listening. As a result, both in daily life and language skills training which 
includes listening, speaking, reading and writing and translation, listening holds an extremely important 
position.    Modern foreign language teaching emphasizes on listening practice, which is in order to meet 
 communication needs of learners, and also reflects the regularity of learning a language - first of all, lan-
guage learning depends on listening. The importance of listening is not only reflected in teaching, but also 
in the tests.

KEYWORDS: listening comprehension; obstacles; corresponding measures.

1 THE MEAning Of LiSTEning 
COMpREHEnSiOn

Listening comprehension is a complex process of 
understanding language. it is a complex psycholog-
ical process that emphasizes the listener (language 
recipient) understands the language through audi-
tory and it is also the interaction process between 
language and mental activity. British linguist Mary. 
Underwood divided complete listening process into 
three stages: the first stage is the stage in which the 
sounds go into a sensory store which is called input; 
the processing of the information from the short-term 
memory is the second stage, whose short term is pro-
cessing; the third stage is transferring the information 
to the long term memory for later use) which is the 
output or response. 

Listening can be regarded the process of explain-
ing the content continuously in a certain language 
environment. “Hearing” differs from “understand-
ing”. The listener functions as a recorder that 
requires the listener not only remember “recording” 
but also can repeat what he has  heard. in this pro-
cess, the biggest problem for the foreign language 
learners is the three stages can’t be completed, so as 
to achieve the effect of“listening” “understanding” 
and “response”.

2 THE OBSTACLES in THE pROCESS Of 
LiSTEning COMpREHEnSiOn

There are many factors that hinder the complete 
 process of listening comprehension, which are 
summed up to three, namely: psychological barrier 
language barrier and cultural barrier.

2.1 Psychological barrier

first of all, the listener is used to translate the received 
target language signal into native language word by 
word, and to understand them in the native language. 
The essence of this process is decoding the input for-
eign language and recoding the understood informa-
tion in the native language. The process of language 
decoding and encoding greatly reduces the speed of 
cognitive understanding. Second, in the process of 
listening comprehension, the listener holds unreal-
istic expectations on themselves. There often appear 
situations as listening obstacles, fatigue, mental ten-
sion and poor memory. Among them, time validity 
of short-term memory holds the strongest effect on 
listening comprehension level. Sometimes the lis-
tener has understood what he heard, but can’t answer 
questions correctly because he has forgotten them. 
Third, it involves attention. Listening to an unfamiliar 

9781138027282_Chp_3008.indd   927 22/04/15   1:57 PM



928

language’s pronunciation, intonation, vocabulary, 
sentence, etc., easily leads to the listener’s fatigue. 
Besides, the listener highly concentrates his atten-
tion, which is easy to make the brain into the state 
of extreme nervousness. At last, the listener listens 
passively. Most language learners regard listening 
comprehension as a process of receiving information 
passively. What it needs is just to sit listening, with-
out the brain thinking actively. in fact, “listening” is 
active labor of mind. it requires the listener to apply 
his language and non-language knowledge into what 
he hears, in order to understand the intentions of the 
speaker. Thus, “listening” is an active thinking pro-
cess. The learner’s idea of passive thinking obviously 
becomes a major obstacle of listening comprehension.

2.2 Language barrier

Language barriers mainly include pronunciation, 
vocabulary, grammar, etc. Students lack the necessary 
basic knowledge of phonetics. Besides the difficulties 
in phonemes distinguish, they also have trouble in 
identifying language skimming (elisions) in the mid-
dle of the stream, liaison, assimilation, condensation, 
synthesis, stress, rhythm, intonation and other forms 
of language reading. in addition, the influence of the 
new words on “listen”is much greater than it is on 
reading. for some listeners, as long as an unfamiliar 
word comes into their ears, they become so nervous 
as the attention stabilizes on the word. At the same 
time, the following content come one after another. 
As a result, some words that they should have known 
will not be responded in their mind. The dictation 
can’t be completed. in terms of grammar, unfamiliar 
and complex sentence structures of language material 
are different from the logic of native language expres-
sion, which would have interfered on auditory cogni-
tive, causing the understanding obstacles.

2.3 Cultural barrier

in the process of listening comprehension, the listen-
er’s role of actively participating is very important. 
The listener’s social and cultural background knowl-
edge and the width of knowledge and pragmatic 
knowledge is as important as the listener’s knowledge 
of the language. in the process of listening compre-
hension, the listener naturally contacts cultural infor-
mation about the target language. if the listener’s 
lack of understanding of the differences between two 
cultures, there must be effected on the deep under-
standing of the target language. Due to the knowledge 
width of the listener, if the field knowledge is not 
familiar, listening comprehension will be impeded. 
for example: some female listeners lack interest in 
the knowledge of politics, economy, sports, etc. and 
don’t know much about them. Once this knowledge 

comes out in the listening material, they will be 
nervous, thus affecting the listening comprehension 
process.

3 STRATEgiES Of iMpROving LiSTEning 
COMpREHEnSiOn Of fOREign 
LAngUAgES 

3.1 Build foreign language environment

The principle of acquisition called by linguists applies 
to the improvement of foreign listening ability. Let 
yourself in a target language atmosphere constantly, 
as time passes, the listener will find you can under-
stand more and more. Tens of thousands of Africans 
besides speaking their own tribal languages also use a 
trade language or a colony language. in the process of 
learning these languages, these people have never had 
a formal language education, but they easily master 
the language of other ethnic groups.

3.2  Pay attention to listening training methods and 
techniques of foreign language

first, grasp the main points. The listener should 
understand the main information of listening mate-
rial. Some listeners try hard to grasp every word and 
every sentence, thus allocating their attention aver-
agely. The result is “grasp all, grasp nothing.” To get 
the key words and language clues is the key to listen-
ing comprehension, since these words and phrases or 
sentences summarize the main idea of dialogues and 
passages.

Second, reasoning and speculating. This means on 
the basis of the context or additional information on 
listening material, such as intonation, tone and other 
language elements, the listener can make reasonable 
reasoning, speculating and judgment on the parts that 
can’t be understood.

Third, forecast. According to question-stems, 
charts, options and the listener’s experience, he can 
forecast what he will hear. This helps to understand 
the listening material quickly. 

finally, use the “ears” to listen. Some learners 
practice listening skills with the help of using text 
materials, trying to capture the relevant information 
and content. Reliance on outside of audio data infor-
mation will reduce the listener’s attention, with the 
passive coping mind.

3.3  Reading is an important means to enhance the 
listening skills

Reading can not only correct the incorrect pronunci-
ation, maintaining a good foreign language pronun-
ciation habit, but also can enlarge the vocabulary, 
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expand knowledge width, which is of great benefits 
to improving your listening skills.

(4)   Recite and write more
Reading and reciting can greatly promote foreign 
language learners to master the pronunciation, into-
nation, the syntax and vocabulary of the target lan-
guage. Those are strengthened through writing.

in short, the improvement of foreign language lis-
tening skills is based on the improvement of compre-
hensive foreign language skills. Only after learners 
have a good ability of listening and fast reading, can 
they quickly write down what they hear. And com-
prehensive foreign language ability is not built in a 

day. This requires learners to practice and accumulate 
progressively.
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ABSTRACT: The study found that the proportion of the largest shareholder and corporate performance is 
no significant correlation, and by controlling the growth rate of investment and asset-liability ratio, come as 
the company increased investment growth will weaken ownership concentration on corporate performance 
effects and excluding the impact of company size, the company’s asset-liability ratio the greater concentration 
of ownership of the company, the stronger the correlation between the performance of these two conclusions.
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1 ISSuE RAISED

Since 1932 in the book “Modern companies and 
private property,” the relationship between owner-
ship structure and business performance became 
governance research firm in a long-lasting research 
topic. And since October 30, 2009, the first batch 
of 28 GEM companies focused on the Shenzhen 
Stock Exchange since, SMEs, emerging high-tech 
industries, especially those with independent inno-
vation, quite the growth of high-tech enterprises has 
broader financing channels, while venture capital 
has also been a more convenient and efficient exit 
channel. GEM high price-earnings ratio may attract 
a large number of high-yield investors, while the 
ownership structure of the GEM listed companies 
is gradually changing. For the changes that occur 
within the company’s ownership structure, its per-
formance for the company, whether the beneficial 
effects are owners and operators of common con-
cern. While ownership concentration changes will 
also affect the company’s investment behavior, then 
under certain conditions on the investment behavior 
of companies, corporate performance will produce 
what kind of change has also been a problem busi-
ness owners concerned.

2 RESEARCH HYpOTHESIS

2.1 Theoretical assumptions

This paper studies the impact of ownership structure 
on corporate performance, and the company’s invest-
ment behavior as an intermediary variables to study 
how the investment behavior under certain ownership 

concentration affect the company’s performance. The 
following assumptions:

H1: performance of listed companies and the degree 
of the largest shareholder has significant correlation. 
H2: As the company’s increased investment growth 
will weaken the impact of ownership concentration 
on corporate performance. 
H3: exclude the impact of company size, the compa-
ny’s asset-liability ratio, the stronger ownership con-
centration on corporate performance correlation. 

2.2 Variables selection

Table 1.

Variable 
nature Variable name

Variable 
definitions Symbol

Explained 
variable

ROE Net profit / Net 
assets

ROE

Explanatory 
variables

The ratio of 
the largest 
shareholder

The number of 
shares the largest 
shareholder / 
company total 
shares

X1

The proportion 
of the top five 
shareholders

The sum of 
the top five 
shareholders / 
company total 
shares

X2

The proportion 
of the top ten 
shareholders

The sum of 
the top ten 
shareholders / 
company total 
shares

X3

(continued )
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Table 1. (continued )

Variable 
nature Variable name

Variable 
definitions Symbol

Control 
variables

Asset-liability 
ratio

Total Liabilities / 
Total Assets

Dar

Fixed asset 
investment 
growth

Increase the 
number of fixed 
assets / total fixed 
assets last year

Y

Explanatory variables: paper selected ROE as 
a dependent variable that is a measure of corporate 
performance. ROE is a comprehensive indicator of 
relatively strong, and it can make shareholders’ earn-
ings at a glance. Financial analysis, ROE is applied 
Dupont financial analysis system, it is the financial 
analysis of a very important core indicators, no trade 
restrictions, you can use a very wide range. 

Explanatory variables: According to previous liter-
ature, they use a proportion of the largest shareholder 
to measure the concentration of ownership. 

Wherein the ratio of the largest shareholder X1:
X1 > 50%, the largest shareholder belongs  absolute 

control; 
30% < X1 < 50%, the largest shareholder is a 

 relatively Holdings; 
X1 < 30%, the equity structure are dispersed 

 ownership structure. 
In general, the largest shareholder in the relative con-

trol bit, supervision and encouragement operators have 
enthusiasm, can lead the company’s business decisions. 
The ratio of the top five shareholders and X2, show the 
extent of checks and balances between the major share-
holders; the proportion of the top ten shareholders X3, 
a measure of the distribution of the company’s equity. 

Control variables: asset-liability ratio Dar meas-
ure the level of company debt, fixed asset investment 
growth to measure the level of growth the company’s 
fixed asset investment.

2.3 Modeling

Based on the assumption H1, can establish the follow-
ing linear model: 

α α α α ξ= + + + +ROE X X X0 1 1 2 2 3 3

Based on the assumption H2, can establish the 
 following linear model: 

β β β β β ξ= + + + + +ROE X X X Y0 1 1 2 2 3 3 4 1

Based on the assumption H3, can establish the 
 following linear model:

γ γ γ γ γ ξ= + + + + +ROE X X X Dar0 1 1 2 2 3 3 4 2

3 EMpIRICAL ANALYSIS

This paper selects ended 2011-2013 Shenzhen  GEM 
listed companies as samples, excluding net assets was 
negative or incomplete disclosure of the company, were 
screened out qualified companies 523. The data from 
the huge influx of information networks and GTA data-
base, using Excel and SpSS19.0 for data processing.

3.1 Regression analysis

After the sample data descriptive statistics and cor-
relation test, the correlation regression analysis, a 
weighted average net assets Net margin for the depend-
ent variable, the ratio of the largest shareholder, the 
proportion of the top five shareholders and former the 
ratio of the top ten shareholders and for the explan-
atory variables, and consider asset- liability ratio, the 
investment growth rate of the control variables, using 
the least squares method and through  parametric test, 
combined with the results of the regression model 
results are shown in Tables 2–4.

Looking at the overall test results from the model 
adjusted R2 of 0.868, indicating a good model fit, 
Sig multiple linear regression model is 0, indicating 
that the model is statistically significant; former five 
 shareholders from the regression equation coefficients 
of view proportion, proportion of the top five share-
holders, this year compared with last year percentage 
increase or decrease of assets and asset- liability ratio 
of Sig. values were 0.000,0.001,0.040, indicating 
coefficients of these three variables is very signifi-
cant, the largest shareholder proportion Sig. > 0.05, 
say less obvious with sexual performance. Therefore, 
the negative hypothesis H1. 

In the negative hypothesis H1, based on the adjusted 
models 2 and 3, the framework follows the model: 

Model 2-1 β β β β ξ= + + + + +ROE X X Y0 1 2 2 3 3 1

Model 3-1 γ γ γ γ ξ= + + + + +ROE X X Dar0 1 2 2 3 3 2

2-1 and 3-1 according to the model, and the control 
variable Y are set in the range Dar made   regression 
results shown in Tables 5 and 6. As can be seen from 
Table 5, when Y ≤ 0.5, the proportion of the ratio of 
the top five shareholders and top ten shareholders 
Sig. Value of 0, while in Y > 0.5 when, Sig. Values 
increased significantly, says with obvious significant 
weakened, supporting H2. Similarly, in Dar ≤ 0.5, the 
proportion of the top five shareholders and sharehold-
ing ratio of the top ten shareholders Sig. Values much 
larger than 0.5, the table was significantly decreased, 
while in Dar > 0.5 when, Sig. Values less than 0.5, say 
clearly the sex had a strong support H3.
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4 EMpIRICAL RESuLTS AND ANALYSIS

In this paper, 2011-2013 Shenzhen GEM listed com-
panies’ financial reports and data analysis to extract 
indicators carried out and verified by three assumptions. 
First, ownership concentration variables descriptive 
statistics analysis, the ownership is highly concentrated 
in China’s current top five shareholders, and there are 
some companies exist due to the dominance system, 
proven correlation verification, denial of the largest 
shareholder holding proportion of shares and corporate 
performance were significantly correlated, but the sum 
of the top five shareholders, the sum of the top ten share-
holders and corporate performance have a significant 
correlation, and then performed regression analysis, 
which was significantly correlated. under the premise 
of a significant correlation, change the control varia-
bles, the investment growth rate and asset-liability ratio 
as a control variable to control, to observe the impact 
of ownership concentration on corporate performance, 
obtained with the increase of investment growth will 
weaken the impact of ownership concentration on cor-
porate performance and exclude the impact of company 
size, the company’s asset-liability ratio the greater con-
centration of ownership of the company, the stronger the 
correlation between the performance of these two con-
clusions, in order to verify the hypothesis H2 and H3.

5 RECOMMENDATIONS FOR THE 
OWNERSHIp STRuCTuRE OF LISTED 
COMpANIES ON GEM

Through the above empirical research, raised the issue 
of equity for companies listed on the GEM of the con-
centration of some of the comments and suggestions 
in order to facilitate the company’s continued effective 
development, specific measures are as follows:

First, under certain conditions, the company’s 
investment behavior will affect the company’s per-
formance, therefore, can be a modest increase in 
investment to balance the impact of ownership 
 concentration on corporate performance brings, both 
for the enlarged company, but also can restrict own-
ership is too concentrated on the business aspects of 
the company to bring negative effects to achieve the 
 double-edged sword effect.

Third, the company’s asset-liability ratio should be 
controlled within a certain range, asset-liability ratio 
is too large will not only bring short-term debt risk, 
increasing the burden on companies operating funds, 
but also to make too many changes in company per-
formance depends on the ownership structure is not 
conducive to the company’s operations.
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Table 2.

Coefficienta

Model

Non-standardized coefficient Standardized coefficient

t Sig.B Standard error Trial version

1

(Constants) −1.236E-15 .081 .000 1.000

Zscore(X1) .155 .118 .155 1.312 .193

Zscore(X2) −1.334 .373 −1.334 −3.579 .001

Zscore(X3) 1.536 .337 1.536 4.555 .000

Zscore(Y) .366 .102 .366 3.579 .001
Zscore(Dar) −.077 .099 −.077 −.776 .040

a. The dependent variable: Zscore (weighted average ROE)
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Table 3.

Coefficienta,b

Model

Y ≤ 0.5 Y > 0.5

Non-standardized 
coefficient

Standardized 
coefficient

t Sig.

Non-standardized 
coefficient

Standardized 
coefficient

t Sig.B
Standard 

error Trial version B
Standard 

error Trial version

1

(Constants) −.158 .096 −1.654 .103 .344 .250 1.375 .085

Zscore(X2) −1.671 .346 −1.618 −4.830 .000 -.292 .603 −.366 −.484 .334

Zscore(X3) 1.933 .347 1.870 5.571 .000 .614 .606 .775 1.013 .124

Zscore(Dar) −.110 .111 −.098 −.991 .025 .246 .193 .256 1.277 .117

a. The dependent variable: Zscore (weighted average ROE)

Table 4.

Coefficienta,b

Model

Dar ≤ 0.5 Dar > 0.5

Non-standardized 
coefficient

Standardized 
coefficient

t Sig.

Non-standardized 
coefficient

Standardized 
coefficient

t Sig.B
Standard 

error Trial version B
Standard 

error Trial version

1

(Constants) −.001 .076 −.011 .991 −.221 .231 −.956 .350

Zscore(X2) −.335 .291 −.454 −1.152 .053 −2.123 .711 −1.523 −2.986 .007

Zscore(X3) .391 .302 .498 1.294 .009 2.616 .656 2.054 3.987 .001

Zscore(y) .316 .094 .393 3.342 .001 .361 .179 .267 2.019 .056

a. The dependent variable: Zscore (weighted average ROE)
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structure
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ABSTRACT: Whether the capital structure of an enterprise is perfect or not directly affects the financial 
risks that the enterprise faces as well as its long-term development. This paper firstly has a brief introduction 
to the capital structure of an enterprise including its definition and influencing factors, and then carries on the 
discussion to problems and specific optimization measures of China’s real estate enterprises’ capital structure 
which will be of great help for its improvement. 

KEYWORDS: Real estate enterprises; Capital structure; Problems and measures.

According to modern financial theories, capital 
structure is a crucial issue for an enterprise to make 
financing decisions. With the development of the real 
estate enterprise, more attention has been paid to the 
selection and adjustment of the capital structure, but 
in the course of its development, it will inevitably 
encounter problems. The key to solve the problem is 
to probe into it. In recent years, Chinese government   
has issued a series of regulatory policies implemented 
step by step in order to achieve affordable housing 
prices, which has intensified the urge to improve the 
real estate enterprises’ capital structure.

1 AN OVERVIEW OF REAL ESTATE 
ENTERPRISES’ CAPITAL STRUCTURE

1.1 Definition of an enterprise’s capital structure

An enterprise’s capital structure refers to the rela-
tionship between composition and proportion of 
capital resources. An enterprise’s capital is generally 
composed of long-term debt capital and equity capi-
tal. Therefore, capital structure refers to the propor-
tion accounted for by the long-term debt capital and 
equity capital in the enterprise’s total capital.  The 
capital structure of an enterprise directly or indi-
rectly affects the enterprise’s capital cost, market 
value and the efficiency of management. The ulti-
mate goal for an enterprise’s investment decision 
is to optimize the allocation of limited capital and 
create value as much as possible for the enterprise. 
The real estate enterprise belongs to a typical capital 
intensive enterprise. Compared with other types of 
enterprises, it has a relative longer investment cycle, 
a slower capital turnover and is easily influenced 
by relevant national policies. Hence it will bring 

challenges for the real estate enterprise’s long-term 
and stable development.

1.2 Factors affecting real estate enterprises’ 
capital structure

The capital structure of a real estate enterprise is 
closely related to business development. Listed com-
panies in Shanghai and Shenzhen from 2003 to 2011 
have once been chosen as research objects to explore 
factors that impact on real estate enterprises’ capital 
structure. The findings are as follows: First, there is a 
positive correlation between an enterprise’s scale, its 
income tax and its capital structure. Second, there is 
a negative correlation between an enterprise’s profit-
ability, non-debt tax shield, collateral value of assets 
and its capital structure. Third, an enterprise’s growth, 
short-term debt repayment ability and its ownership 
structure have little impact on the capital structure. 
Obviously, there are numerous factors affecting an 
enterprise’s capital structure that need to be optimized 
to promote the development of the enterprise. 

2 PROBLEMS EXISTING IN CHINA’S 
REAL ESTATE ENTERPRISES’ CAPITAL 
STRUCTURE

2.1 Unreasonable financing structures

According to capital structure theories and actual 
situations of business development, an enterprise’s 
capital should focus on internal financing, but for the 
majority of our real estate enterprises, the financing 
structure is mainly external financing. This situa-
tion is caused by the characteristics of the real estate 
enterprise. First, the investment cycle of a real estate 
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enterprise is relatively long. It requires a very long 
period from buying land to housing construction to 
final sales which need to invest a large amount of 
funds to ensure normal operation; Secondly, the real 
estate enterprise’s initial capital chain is great, and in 
a long investment cycle it has no cash inflows as its 
supplement, the enterprise’s own capital accumula-
tion capability hasn’t been improved throughout the 
investment cycle, so only relying on the enterprise’s 
own capital does not meet the needs of real estate pro-
jects. Therefore, an enterprise has to rely on external 
financing as its capital supplement. The inflow of for-
eign capital indeed alleviates a real estate enterprise’s 
development, so it can use the principle of financial 
leverage to obtain greater benefits by using the sup-
plement capital. However, compared with the inter-
nal financing, external financing is less stable. In the 
enterprise’s capital structure external financing’s pro-
portion is too high, which increases the enterprise’s 
financial risk and easily causes the break of its capital 
chain. Besides, in recent years, in order to curb the 
excessive rises of housing prices, China has adopted 
a series of macro-control measures, including strictly 
limit foreign financing channels of real estate enter-
prises, which makes the external financing environ-
ment increasingly serious and forces a number of real 
estate enterprises to rely on sales capital which inten-
sifies the unreasonability of the financing structure.

2.2 A high asset-liability ratio

The above analysis shows that the financing structure 
of real estate enterprises in China is unreasonable 
which lacks of internal financing. In order to obtain 
sufficient capital, the majority of real estate enter-
prises use bank loans, which leads to the higher rate 
of asset-liability ratio. According to statistics, the 
real estate enterprises’ asset-liability ratio is gener-
ally higher than other industries, which is very unfa-
vorable for asset intensive enterprises. It is extremely 
easy to cause financial crisis. Any problems in the 
capital chain are likely to get the enterprises in trou-
ble, even impact on the entire real estate enterprises’ 
development. At the same time, it may even affect 
the upstream enterprises such as cement, reinforcing 
steel and other manufacturing industries, or the banks 
serving as a creditor of the real estate enterprises. 
With the improvement of national macro-control pol-
icies, the real estate enterprises’ financing channels 
are becoming narrower and financial situation con-
tinues to be worse which makes the entire real estate 
enterprises face a critical period of development.

2.3 Mainly relying on short-term debt

It is the most appropriate to have half the proportion 
of short-term debt in the total debt of an enterprise. 

However, at present China’s real estate enterprises’ 
short-term debt ratio is higher; this is because short-
term debt’s financing cost is relatively low. The real 
estate enterprise expand short-term debt with the low-
est cost, but at the same time increase the total debt 
needed to be repaid in a short term and also increase 
the enterprises’ pressure of repaying debt. Mainly 
relying on short-term debt increases the enterprise’s 
financial risks and operational risks, which causes 
the enterprise to face challenges for a long-term and 
sound business.

2.4 A small proportion of bond financing in debt

The majority of the real estate enterprises in China 
have a relatively small proportion of bond financ-
ing. Two main reasons are as follows: First, bond 
financing is difficult for the real estate enterprises. 
In order to reduce financial risks, our country has 
made very strict rules for the qualification of bond 
issuance and has controlled it by checking which 
causes the difficulties of financing through the 
issuance of bonds. On the other hand, until now 
the bond market in China has not obtained great 
development. It is still difficult for financing even 
the enterprises issue bonds through layers of check. 
Second, it is relatively easy for the real estate enter-
prises to loan money from banks. China has issued 
a series of preferential policies which reduces the 
difficulties loans for enterprises. Therefore, bank 
loans have accounted for the largest proportion of 
the real estate enterprises’ total debts. The bank loan 
not only includes that has directly loaned from the 
bank by the real estate enterprises, but also includes 
the pre-sales payments paid by consumers for house 
purchase. The proportion of debt financing in the 
aggregate liability is minimal, less than one percent. 
The unreasonable debt structure also reflects the 
unreasonable capital structure.

3 MEASURES FOR THE OPTIMIzATION OF 
REAL ESTATE ENTERPRISES’ CAPITAL 
STRUCTURE

3.1 Optimization of capital structure and 
expansion of diversified financing channels

In recent years, China has successively introduced 
some policies to regulate the property market. 
The improvement of those regulatory policies has 
a huge impact on the development of China’s real 
estate market. Real estate enterprises have a large 
fund demand, but insufficient channels of internal 
financing and restrictions on external financing 
channels have made the problem of capital shortage 
more prominent. Only relying on bank loans as a 
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major way of financing can’t adjust to the national 
tight money policy. Under such a grim situation 
for financing, real estate enterprises must innovate 
financing channels and reduce financing costs. 
The diversified approaches of financing ensure the 
normal link of a capital chain. The more common 
approach includes the expansion of real estate funds 
and the increase of the bond financing ratio. Real 
estate enterprises can develop by means of raising 
funds lying idle in society which reduces risks for 
the bank and also promotes the optimum distribu-
tions of those funds.

3.2 Innovation of financing mode and adjustment 
of financing structure

The current financing mode of China’s real estate 
enterprises, the proportion of debt financing far 
exceeds equity financing. China’s listed real estate 
companies account for less than one percent of the 
real estate enterprises’ total number which fully 
illustrates that equity financing is not the main way 
of the real estate enterprises’ financing. In view of 
this situation, China’s real estate enterprises need 
to innovate financing mode and establish a new one 
which places debt financing first and equity financ-
ing second so as to inject new vitality into China’s 
real estate enterprises. The above mentioned ways 
to adjust financing structure can maintain the main 
position of banks in the real estate enterprises’ 
financing and can also make the stock market play 
an important role. They can optimize the corporate 
governance structure and financing structure. By 
optimizing the distribution of resources, they can 
expand the investors’ benefits.

3.3 Control of expanding scale and speed

China’s real estate enterprises mostly adopt a rapid 
expansion mode. Debt ratio is high in the operation 
process. The majority of real estate enterprises invest 
large amounts of money to purchase land. But the 
construction of the project cannot keep up because of 
a relatively tight capital chain, which will impact on 
the sales. If the capital cannot be withdrawn as soon 
as possible, it will not only cause a lot of land lying 
idle, but also exacerbate the problem of the capital 
chain. Therefore, real estate enterprises must enhance 
their awareness of risks and prepare beforehand the 
financial budget according to the average level of the 
industry, which determines the capital indicators of 
purchasing land and project construction. The indi-
cators can reflect how much money will be invested 
every year for the purchase of land or for the construc-
tion of projects. They are also used to reflect whether 
the enterprises’ capital chain tenses up due to the 
idle land or the withdrawal of sales capital indicating 

normal operation. So they provide the basis for the 
enterprises’ further decision-making.

3.4 Optimization of companies’ equity structure 

The improvement of the enterprise’s capital structure 
lies in its own status of development and develop-
ment plan for a period of time in the future. Equity 
simply means that the shareholders’ ownership of 
the enterprise. A scientific equity structure is the 
foundation for the enterprise’s existence, as well as 
for its long-term development. In China most of the 
real estate enterprises’ property rights structure is not 
clear enough, so it’s necessary to perfect it. First of 
all, property relations should be identified to absorb 
outstanding technical talent who become sharehold-
ers with their skills and to enhance the enterprise’s 
comprehensive competitiveness. Secondly, when an 
enterprise develops to a certain period and encoun-
ters bottlenecks, it can separate the ownership and the 
power of operation to reform the organization struc-
ture for the development of the enterprises. Lastly, 
the enterprise’s governance structure should be inno-
vated to realize the goal of shared governance by the 
board of directors, managers, shareholders and other 
stakeholders.

3.5 Adjustment of enterprise development 
strategies and establishment of a cooperative 
mechanism

As everyone knows, high risks also mean high returns. 
The real estate business is a typical representative 
of high risks and high returns. In order to minimize 
the risk of their own, the real estate enterprises can 
cooperate in the same industry and establish a per-
fect cooperative mechanism to resist the market risk 
together. In practice, the specific operational method 
is that different enterprises jointly invest in a project 
which is developed by way of equity cooperation. The 
cooperation is not only limited to spread risks, it can 
also be used to cooperate with the local real estate 
enterprise when opening markets in new cities. They 
can use each of their advantages to solve problems in 
the development of a project. In addition to the ways 
of project cooperation, they can also choose capi-
tal cooperation. Cooperation has clearly become an 
important choice for many enterprises when facing 
difficulties.

4 CONCLUSION

To sum up, with the implementation of a series of 
macro-control policies, some problems have become 
more prominent in the real estate industry, such as 
unreasonable financing structures in China’s real 
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estate enterprises’ capital structure, a high assets-liability 
ratio, mainly relying on short-term debt, a small pro-
portion of bond financing, etc. Some measures need 
to be taken in order to improve the development of 
the enterprises, such as optimization of the capital 
structure, expansion of diversified financing chan-
nels, innovation of the financing mode, adjustment of 
the financing structure, control of the expanding scale 
and speed, adjustment of enterprise development 
strategies, establishment of a cooperative mechanism, 
and optimization of the companies’ equity structure, 
etc. 
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ABSTACT: Objective: To investigate the effect of the application of human care theory on the life quality of 
cancer patients in household life after they receive a community nursing care by community nurses. Method: 
The quality life of 93 patients with cancer living in the six communities in the city was assessed and the assess-
ment was based on a life quality scale (SF-36). The community nurses care for these patients by using the theory 
of human care and the life quality of the patients was observed after the care. Results: The results showed that 
there was a significant difference in the score of the eight dimensions in the quality of life before and after the 
patients’ care (<0.01 or <0.05), suggesting that the theory of human care can be used for the care of patients 
with cancer and the application of the theory can effectively improve the life quality of the patients, strengthen 
their problem-solving abilities and make them have a positive attitude to face their lives.

KEYWORDS: Community nurses; Theory of human care; Patients with cancer; Quality of life.

1 INTRODUCTION

With the progress of the times and the rapid devel-
opment of medical science, cancer has become a 
serious threat to human health and a tremendous 
psychological and psychological burden due to it has 
been put on the patients and their families to cause 
the significantly decreased the quality of life of the 
patients with cancer [1, 2]. Because of the advance 
in medical technology, the survival period of patients 
with cancer has been significantly prolonged. At the 
present time, the quality of life has been concerned 
by whole society more and more. In this study, the 
change in the quality of life of patients with cancer 
was observed and studied after the implementation of 
humane care was given to the patients with cancer [3].

2 MATERIAL AND METHODS

2.1 General information

93 Cases of patients with malignant tumor were 
selected and they were diagnosed before March 2011, 
were selected. After the combined treatment in a hos-
pital, they live their home lives, they can take care 
of themselves, their vital signs were stable, there was 
no communication barrier in language for them, all 
of them had received an education, at least in a jun-
ior high school, and most of them were voluntary to 

participate in the community health educational activ-
ities. The average age was (57 ± 7.2) years. There 
were 59 male and 47 female patients, including 15 
cases of pancreatic cancer, 18 cases of breast  cancer, 
16 cases of cervical cancer, 6 cases of rectal cancer, 
22 cases of gastric cancer, 11 cases of lung cancer and 
5 cases of esophageal cancer. The selected require-
ment for the community nurses who would imple-
ment the human care include that they had to have at 
least more than 10 years of clinical experience, and 
they should have gained some understanding in the 
theoretical connotation of human care, the knowledge 
of human care, the art and skill for communication 
with patients, establishing a concept of humane care 
and the status of human care. 12 nurses who met, 
the selected requirement were appointed to carry 
out the humane care for the patients in their own 
communities.

2.2 Methods

The 93 patients selected were assessed on the exist-
ing quality of life. Based on the quality life scale 
 (SF-36) [4], the assessment was conducted according 
to 8 dimensions and 35 items. The eight dimensions 
included the physiological function (10 items), physi-
cal functions (4 items), general health (5 items), phys-
ical pain (2 items), life vitality (4 items), social contact 
function (2 items), emotional functions (3 items) and 
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mental health (5 items). The score of the physiologi-
cal function was 10~30 points, the score of physical 
pain was 2~11 points, and all the other items were 
1~5 points. The score for each item was positively 
proportional to the quality of life.

The happiness indexes of 93 Patients selected 
were assessed and assessment was conducted based 
on Memorial University of Newfoundland scale 
of Happiness (MUNSH) [5]. MUNSH contains 
24  items. Among the 24items, 10 items are consid-
ered to reflect the positive and negative emotions, 
5  items the positive emotion (PA), 5 items the neg-
ative emotion (NA), 14 items positive and negative 
experiences, 7 items the positive experience (PE), 
and 7 items the negative experience (NE). The total 
happiness index: PA – NA + PE – NE. The determina-
tion of score was based on the following rule: that the 
answer to each item was “yes” was recorded 2 points, 
that the answer to each item was “I don’t know” was 
recorded 1 point, and that the answer to each item was 
“No” was recorded 0 point; that the answer to item 
19 was “the residence where he or she is living now” 
was recorded points and “any other residence” was 
recorded 0 point; that the answer to item 23 was “sat-
isfactory” was recorded 2 points and “unsatisfying” 
was recorded 0 point. The range of the total average 
point was from –24 to + 24points. In order to be easy 
to calculate the score, 24, as the constant, was added, 
and the score range was from 0 to 48; the higher the 
score the higher the happiness index.

The community nurses implemented their human 
care by applying the 10 factors in the human care 
described in the theory of human care set up by 
Dr. Watson J. The patients were made three appoint-
ments a week, the time for each appointment was not 
less than 60 minutes, the care was implemented in a 
small course or separately aiming at the particular 
case for different patients and the appointment time 
could not be missed. Through collective psycho-
logical counseling, interactive discussions, so that 
patients understand their illness, the correct treatment 
to their own circumstances, emotional self- regulation, 
the surrounding environment to adapt skills in collec-
tive environments enable patients to understand the 
original is not the only bear the same pain yourself, 
there are other people, enabling them to care about 
each other and promote each other, to share the joy, 
confidence to overcome the disease, the ultimate goal 
is to enhance the patient’s overall quality of life and 
well-being index.

During the care, the nature of human care was 
particularly emphasized, science and humanities 
knowledge was integrated and used to communicate 
with the patients, and the human care was completed 
based on 10 factors proposed in the theory of human 

caring. 10 factors for human included forming a value 
system of the human altruism; inculcating a trust and 
hope; developing a sensitivity of themselves and oth-
ers; building up a relationship in helping, trusting and 
caring; encouraging and accepting the expression of 
positive emotions and negative emotions from the cli-
ents ; applying scientific methods to solve problems 
in the decision-making system; providing a psycho-
logical, social and spiritual environment to support, 
protect and correct them; helping meet individual 
needs; allowing the presence of existentialism, phe-
nomenology and spiritual power. The community 
nurses should follow the nature of human care to 
give the patients with cancer a psychological support 
and cultural care, answer any questions for them or 
explain the related successful stories and so on.

After the community human care was implemented 
over 3 months, the life quality of the 93 patients was 
assessed one more time still based on the life quality 
scale (SF–36) And well-being Scale (MUNSH) were 
evaluated.

Statistical method. SPSS10.0 soft ware was used to 
analyze the survey data in this study. Least significant 
difference method using LSD and SNK analysis of 
variance test procedures between the data before and 
after pairwise comparison of survey data processing 
and analysis to P < 0.05 was considered significant 
differences.

3 RESULTS

Community nurses patient quality of life and happi-
ness index has changed before and after the humane 
care, including quality of life, physical function, 
vitality, social functioning, role emotional, mental 
health after making five dimensions of human care 
theory P < 0.05, significant differences, as shown in 
Table 1. Cancer patients after human care happiness 
index theory of positive emotions, positive sexual 
experience increased average P < 0.05 significant 
difference, negative emotions, negative experience 
somewhat reduces the average P < 0.05 significant 
difference, happiness comparison of the total average 
score of P < 0.05 were significantly different before 
and after care theory, as shown in Table 2. Through 
the application of quality of life scale (SF–36) and 
the Scale of Happiness (MUNSH) quality of life for 
cancer patients and happiness index evaluation, has 
been fully proved theory of human caring for cancer 
patients can improve patient quality of life and the 
happiness index of patients with cancer.

 The comparison before the human care and after 
the human care for the patients is shown in Tables 1 
and 2. 
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Table 1.  Comparison in SF-36 score before the human care and after the human care for the patients (points) x±s.

Dimensions 
Average sore at the 
first assess

Average sore after 
the human care P values

Physiological function 13.21±6.12 16.91±4.62 < 0.05 
Physiological functions 6.06±2.22 7.81±1.82 < 0.01 
General health 10.03±3.57 15.52±4.89 < 0.05 
Physical pain 6.25±3.09 8.94±7.99 < 0.05 
Life vitality 8.71±4.28 14.29±5.97 < 0.05 
Social contact function 6.42±5.83 8.97±2.72 < 0.01
Emotional functions 4.14±3.36 5.76±1.79 < 0.01
Spiritual health 8.63±4.18 13.11±2.79 < 0.01

Table 2. Comparison in happiness between before and after the implementation of the human care theory(points) x±s.

Items
Average sore at the first 
assess

Average sore after 
the human care P values

Positive emotion 2.75±2.9 4.82±2.5 < 0.05 
Negative emotion 7.24±2.3 4.31±3.7 < 0.05
Positive experience 4.03±2.7 6.82±4.89 < 0.05 
Negative experience 11.25±2.7 9.25±2.6 < 0.05 
Total happiness score 12.59±2.8 22.08±3.7 < 0.05

4 DISCUSSION

It is well known that the daily life of cancer patients 
is limited, their life skills are decreased significantly, 
their social activities are reduced, they always lack 
of interpersonal communication and emotional sup-
port, often show a negative attitude to the present life, 
and moreover, the disease can cause the decrease in 
their body resistances to directly affect the life qual-
ity of them. Community nurses applied the human 
care theory to give a respect to the personality of the 
patients and look after them with a personalized care, 
which can give the patients an individualized treat-
ment. Psychological counseling and therapy is med-
ical workers and patients with benign impact on the 
psychological state of the patient’s pathology of clear 
guidance, to promote physical and mental health of 
patients with an effective therapy [5.6]. Community 
nursing intervention models can alleviate the symp-
toms of cancer patients, improve functional status and 
overall quality of life of patients [7]. Another study 
showed that stress directly affects the individual’s 
level of depression and affect the quality of life of 
individuals, society and the functions of the individ-
ual can reduce the degree of depression, improve the 
quality of life of individuals [8]. Other studies show 
that the overall health of cancer patients by society, 
family and other factors that support more cancer 
patients perceive better the overall health of the more 
improved [9]. The emphasis on patient-centered and 
the care service which advocates to serve for the 

clients with love and patience, and in an all-around 
way to improve the life quality of patients with can-
cer significantly. In this study, the results showed that 
there were significant differences in the factors which 
can be used to assess the life quality of patients with 
cancer, such as the physical function, social function, 
emotional function and mental health after the theory 
of human care was applied for the care of the patients 
with cancer (p < 0.01), and there were also significant 
differences in physiological function, general health, 
physical pain and life vitality (p < 0.05), indicating the 
effect of human care on the cancer patients in a home 
life. Therefore, the theory and the method of human 
care should be applied universally, and all nurses 
should understand the meaning of human care the-
ory and the knowledge of human care in their future 
work. It is believed that the application of the human 
care theory will be a new development in nursing.
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ABSTRACT: This paper provides a systematical overview of the progress of research on Huashan Rock 
Paintings (HRP) and the associated tourism. Critical future research needs are also identified. Current research 
can be described in the following perspectives: 1) origin of HRP including historical age, author, reason, and 
content of HRP (i.e., when, who, why, and what); 2) value of HRP, its tourism development and conservation; 3) 
technologies for protecting HRP;4) application of HRP for World Heritage listing. Future research should focus 
on balancing the HRP tourism development, World Heritage listing, and conservation.
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1 INTRODUCTION OF HUASHAN ROCK 
PAINTINGS AND HUASHAN SCENIC AREA

Huashan literally means “flower mountain”. Several 
mountains in China are called Huashan, and they are 
located in Zibo, Shandong; Kaihua, Zhejiang; Dawu, 
Hubei; Anqing, Anhui; and Chongzuo, Guangxi. 
Among these “flower mountains”, some were named 
after their flower-like shapes, others were named 
because of its prominence of flowers and blossoms. 
Uniquely, Huashan in Chongzuo, Guangxi was named 
because of the presence of large amounts of rock 
paintings on many cliffs that are located on both sides 
of the Zuojiang River. In ethnic Zhuang local dia-
lect, there is a word “pyalaiz”, which is pronounced 
Ba Lai and means that there are many decorative 
patterns on the mountains. These decorated moun-
tains are paraphrased Huashan in mandarin Chinese. 
Many rock paintings are discovered in the Zuojiang 
River valley in Pingxiang, Longzhou, Ningming, 
Chongzuo, and Fusui of Guangxi. Because the rock 
paintings on Huashan in Ningming County have the 
largest dimensions, the largest varieties of portraits, 
and the richest contents, the cliff frescoes on the 
Zuojiang River basin are collectively referred to as 
the Huashan Frescos, also known as Huashan Rock 
Paintings (HRP).

Huashan Rock Paintings were listed as a Protected 
National Key Cultural Relics by the State Council in 
1988, and in that year Huashan Scenic Area became 
one of National Scenic Areas. In order to obtain more 
domestic and international financial and technical 
support, to protect HRP better, and to promote the 
recognition of the HRP, authorities have started to 
apply for World Cultural Heritages for HRP from the 
year 2003.Three levels of the government, including 

Guangxi Zhuang Autonomous Region, Chongzuo 
City, and Ningming County, have spent a lot of 
human and material resources in preparation for suc-
cessful declaration HRP as one of World Cultural 
Heritages in 2016.  Especially the application effort 
for the “Inscription” of HRP as one of World Cultural 
Heritages has started since 2013. Huashan Rock 
Paintings have drawn extensive attention from the 
society. Therefore, it is necessary to compile recent 
research progress on HRP and Huashan tourism in 
academia, and identify future research directions.

2 RESEARCH PROGRESS ON HRP AND 
HUASHAN TOURISM

Although records of HRP can be spotted in ancient 
literature, such as Continued Natural History 
authored by Li Shi in the Song Dynasty, A Collection 
of Anecdotes compiled by Zhang Mu in the Ming 
Dynasty, Ningming State Archives compiled in the 
ninth year of the reign of Emperor Guangxu. But it 
was after the establishment of the People’s Republic 
of China when a study on HRP was started. It 
peaked in 1950–60s, but it entered a trough during 
the Cultural Revolution period. Since the late 1970s, 
especially since the 1990’s, the research on HRP 
entered a new age. At present, research on HRP and 
Huashan tourism are mainly as the following: when 
the rock paintings were painted, who painted them, 
why they were painted, what content was painted, 
what the value of HRP is, what causes destruction 
of HRP, and which technology can be used to protect 
HRP, how to develop Huashn Scenic Area and pro-
tect HRP, and application of listing of HRP as one of 
World Cultural Heritages.
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2.1 When were HRP painted

Liang Renbao thinks that HRP were painted in 
ancient time or medieval time[1]; Shi zhongjian[4], 
Tan Shengmin, Qin Cailuan et al [5], think that HRP 
were painted as early as in the Spring and Autumn 
period an as late as in the Western Han Dynasty and 
Eastern Han Dynasty; Song Zhaolin [6] believes that 
HRPs were painted from the Warring States period to 
the Eastern Han Dynasty; Zhang Shiquan [7] believes 
that HRP were painted as early as in the Eastern Han 
Dynasty, as late as in the Southern Dynasties or in 
the Sui Dynasty; Lan Baiyong [8] thinks HRP were 
painted from the late Western Han Dynasty; Yang 
Qun[9] thinks that HRP were painted from the late 
Warring States period to the early Western Han 
Dynasty; Huang Zengqing [10], Liu Jie [11], Chen 
Hanliu [12] et al think that HRP were painted in the 
Tang Dynasty; even some other scholars think HRP 
were painted in the Taiping Heavenly Kingdom or the 
period of Sino-French war [1]. However, researchers 
and scholars have not reached a consensus on exactly 
when these HRP were painted.

2.2 Who painted the HRP

Huang Huikun [13] believes that it were the ances-
tors of the Miao Nationality and Yao Nationality 
who had painted the HRP, because dog is Totem of 
the Miao Nationality and Yao Nationality, and there 
are pictures of dog on these HRP; Mo Duoqing [14] 
believes that HRP are the works of West of the origi-
nal Barbarians on the time of they moved to Zuojiang 
river; Qiu Zhonglun[15], Chen Mingfang [16], Long 
Bin[17], Yang Qun[9], think that it were the ancestors 
of Zhuang Nationality who was also named Luo Yue 
or Luo tribe that painted HRP. Among these opinions, 
a lot of experts have come to an agreement that HRP 
were painted by ancestors of Zhuang Nationality.

2.3 Why were HRP painted and what contents were 
painted on HRP

Liang Renbao thinks that the ancestors of Zhuang 
Nationality painted HRP to commemorate a war 
 victory scene [1];Guang Min[2] thinks that the 
ancestors of Zhuang Nationality painted HRP to 
worship the God of water, it is on the basis that the 
 ancestors of the Zhuang Nationality mainly lived on 
hunting and fishing, frequently contacted with water, 
and the water threatened their lives, but they could 
not overcome the water god, thus they have a fear 
of water, and thought that water has the spirit, and 
worshiped the water; Jiang Yongxing[18] thinks that 
HRP depicted real scenes of the ancestors of Zhuang 
Nationality who were worshiping their  ancestors, 
and the Holy Land was located in Huashan. Liang  

Tingwang [19] thinks that HRP depicts scenes of 
offering sacrifices to frog god, which is based on the 
fact that there are images of frogs and drums on the 
rock paintings, and in the mythology of Zhuang frog 
is the patron saint of Zhuang Nationality, and the 
bronze drum is a Talisman with which frog god can 
reach heaven, the cliff is the habitat of the soul of the  
frog god, and also is the road from the frog god lead 
to heaven, so ancestors painted the patron saint on the 
cliffs. Lan Duomin[20] believes that Zuojiang River 
rock paintings are graphs of the frog god map; Meng 
Fei [21] thinks that the rock paintings depicted the 
life scenes of the ancestors of Zhuang Nationality 
who were hunting, because the four legged animal in 
rock paintings is a wild beast, and similar to murals 
in Cangyuan which are located in the Tropic of can-
cer, murals in Cangyuan reflect hunting scenes that 
the ancestors of the Wa Nationality  were hunting. 
Xie Shouqiu [22] believes that the rock paintings on 
the Zuojiang are religious altarpieces with which the 
ancient Luo people called back the spirits of the dead 
because of wreck up and Requiem, where there are 
ancient rock paintings there are the sacrificial site in 
the Zuojiang River Basin. Many scholars think that 
the contents of the HRP are related to some type of 
worship in ancient times.

2.4 Value of HRP

Guo Hong et al[23] analyzed artistic characters and 
artistic value of the rock paintings in Zuojiang River; 
Jiang Riqing,Yu Zhaowen[24] analyzed its long 
history culture, distinctive and rich connotation of 
Zhuang culture, superb art of painting, finally pointed 
out that HRP are treasures of the Zhuang culture and 
a gourmet of the world rock painting and attentions 
should be paid to their protection and rational devel-
opment; Shen Fumin [25] analyzed the characteris-
tics of ecology and aesthet on HRP of primitive art; 
Li Ping [26] did an interpretation on national cul-
ture connation of HRP; Song Xiaoyu[27] analyzed 
the sports value contained in rock paintings; Chen 
Jianqiang discussed[28] on how to excavate the artis-
tic value of HRP as much as possible.

2.5 Causes to damages of HRP and HRP 
protection technologies

Huang Huaiwu, Xie Riwan, and Zhang Bingfeng 
[29] point out that HRP have been damaged seriously 
due to natural forces and environmental changes, and 
summarize the methods of inspection of HRP; Guo 
Hong, Han Rufen, Zhao Jing, Huang Huaiwu, Xie 
Riwan, Lan Tiyong[30] analyze the source and quality 
of water, and study on the role of the water in the pro-
cess of weathering damages of the rock paintings, and 
put forward some measures about controlling water 
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and methods of waterproof for HRPs; Guo Hong, Han 
Rufen, Zhao Jing, Huang Huaiwu, Xie Riwan, Lan 
Tiyong [31] also analyze the status of petroglyphs 
physical weathering and weathering mechanism, 
discuss the conservation method and requirements 
of repair material, and on the basis of environment 
characteristics which are required for saving the rock 
paintings, research the best time to the govern physi-
cal weathering; Wang Zhiliang [32] analyzes the rea-
son of HRP pigment falling off and fading; According 
to the conditions of hydrogeology and geology in 
Huashan area, Xu Lijun, Fang Yun et al[33] analyze 
the types of damages of seeping water and hazards 
and its formation mechanism, and put forward some 
countermeasures which includes preventing leakage, 
establishment of surface drainage system, and build-
ing the vertical wall shielding eave; According to the 
problems present in Huashan tourism areas and the 
regulations on the protection of tourism resources 
requirements, Huang Jianqing, Hu Hengsheng et al 
[34] proposed to establish Huashan tourism resource 
management information system. Ma ChunXiao[35] 
analyzes the railway project of Nanning to Pingxiang 
going through Huashan Scenic Area, and put forward 
that there are much work to be done, such as environ-
mental impact assessment, environmental protection 
measures, and minimizing the influence of the pro-
ject on the scenic spot. Huang Yuqin[36] discusses on 
using 3D laser scanning technology and GIS technol-
ogy to gather data and analyze the data.

2.6 Tourism development in Huashan and its 
conservation

Huang Jianqing, Wei Qianhong [37][38][39] analyze 
tourism resources and tourism market of Huashan 
tourist area, and study on development and innova-
tion of tourism products in Huashan tourist areas 
from tourism product brand strategy to tourism prod-
ucts innovation. Sun Yanzhong, Yao Lei[40] explain 
the necessity and feasibility of in-depth development 
of cultural tourism in Huashan scenic area, and they 
propose that: in order to avoid the “fast food” type of 
shallow layer development and its destructive effect 
on Huashan culture, Huashan culture connotation 
should be discovered further, the Huashan Cultural 
tourism brand should be built around the core of 
HRP, gradient development should be implemented 
to protect tourism resources, and in the end a win-win 
will be achieved between Huashan Cultural Heritage 
and the sustainable development of Huashan sce-
nic areas; Liao Yang and Meng Li[41] study from 
the angle of anthropology, and put forward that we 
should pay attention to the real carrier of the culture 
of the nationality when developing the folk culture 
resources of Zhuang in Huashan, should ensure that 
we correctly display on nationality culture and keep 

its authenticity; Chen Hongling [42] analyses the 
present situation of Huashan tourism development 
and reasons of the destruction of the HRP, and puts 
forward specific counter-measures on how to develop 
tourism product in Huashan tourist areas; Pan Qi 
[43] analyses the status and the role of HRP ,and 
proposed the Huashan location of cultural brand and 
create Huashan culture brand; Based on the experi-
ence management process model and analyzing the 
Huashan Scenic Resources and tourist experiences 
demand, Zhao Jie [44] positions tourists experience, 
and advises building World Rock Painting Park and 
designing the experience environment and experience 
products and experience service in the World Rock 
Painting Park, in the end, he discusses how to imple-
ment the tourism experience and evaluation of the 
effect and how to improve it.

2.7 Application of Huashan Rock Paintings for 
world heritage listing

Yang Bingzhong [45] thinks that it is necessary to 
apply for World Heritage for HRP. Listing HRP as 
World Heritages facilitates the upgrade from orna-
mental value to research value and to wealth value, 
and it is of a strategic significance for promoting 
the cultural development of Guangxi. Chen Xuepu 
[2] describes important acceptance rules for World 
Heritage, and analyzes the obstacles which will impact 
on the application of HRP for World Heritage, and he 
pointed out that HRP has to accept the fierce compe-
tition and go through strict examination and approval 
procedures because of limited quota, although the 
conditions of HRP are consistent with the first, third, 
and sixth requirement for inscription. Finally, Chen 
Xuepu puts forward, two strategies for applying for 
World Heritage: 1) broaden HRP to Huashan culture 
and increase the inscription component, 2) apply-
ing for rock paintings in Guangxi, Yunnan, Sichuan, 
Guizhou, Xinjiang and other provinces instead of 
applying for Huashan alone. According to images 
of frogmen and bronze drum in HRP, He Ying [46] 
proposes the concept of the Huashan Cultural Circle 
with a broad view of including some Southeast Asian 
countries. It is worthwhile to explore the field of 
application for cultural landscape, and the applica-
tion for intangible cultural heritage is a successful 
direction for World Heritage listing. Xie Yongxin [47] 
discusses ways to make people pay more attention 
to the application of HRP for World Heritage and 
measures to excavate the historical and cultural value. 
Xie Yongxin proposed to correctly handle the devel-
opment and conservation issues. Lei Mengfa [48] 
rethinks the protection and development of HRP from 
the perspective of the application for World Heritage 
listing. Guan Xie [49] studies archives of World 
Heritage, and analyzes files need to be collected for 
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the application of HRP for World Heritage, and also 
analyzes how to gather the files.

3 CRITICAL REVIEWS AND PROSPECTS

In conclusion, most experts have been mainly focus-
ing on studying the value of HRP from the perspective 
of anthropology, ethnology, literature, and aesthetics; 
on studying physical and chemical techniques and 
methods for protecting HRP; on studying developing 
tourist resources, raising recognition, attracting tour-
ists, creating economic benefits for the locality from 
tourism, marketing and other aspects. However, only 
a few experts have studied the problems of tourism 
development in the Huashan Scenic Area and pro-
tecting HRP from the perspectives of World Heritage. 
Even though some scholars have done some research 
on it such as the following: Xie Yongxin [47] ana-
lyzes on how to make people pay more attention to 
the application of HRP for World Heritage listing and 
how to excavate the historical and cultural value, and 
then proposes to correctly handle the development 
and protection issues. Lei Mengfa [48] rethinks the 
“protection and development of HRP from the per-
spective of the application for World Heritage listing. 
However, these two studies have just scratched the 
surface. A deeper analysis is needed and a systematic 
strategy is yet to be defined.

As early as in the 1990s, governments at all lev-
els in Guangxi started to work on the application of 
HRP for World Heritage. Although Ningming HRP 
was included in 2007 in the Chinese Tentative List of 
Application for World Heritage [47] and application 
for World Heritage approval in 2016 is currently ongo-
ing, there are still a lot of work to do. Even if HRP is 
listed as piece of World Heritage, HRP must accept 
strict supervision and inspection from the World 
Heritage Committee every three years. The world 
heritage included in the World Heritage List must 
be strictly ensured that the authenticity and integrity 
of the world heritage are protected. If not, the world 
heritage will receive a “yellow card” or “red card” 
warning from the World Heritage Committee, even 
be removed from the World Heritage List.  There are 
some precedents in China that those who have joined 
the World Heritage List have received the “ yellow 
card” warning, and even worse abroad that items 
been removed from the World Heritage List. In order 
to avoid recommitting the same error, HRP are still 
in the process of applying for world heritage, which 
has not been world heritage, but we must balance the 
issues of protection and development with the stand-
ards of the world heritage and requirements from the 
World Heritage Convention and the Guide to Action 
for The World Heritage. Therefore, there are two areas 

of research on HRP in future: On one hand, we should 
continue to excavate the cultural connotation and 
value of HRP, and should continue to make efforts for 
protection technology and control measures of HRP. 
On the other hand, we should follow the conventions 
of the protection of world heritage authenticity and 
integrity which are asked by the Protection of the 
World the Cultural and Natural Heritage Convention. 
Future research topics may include: how to protect the 
authenticity and integrity of Huashan culture which 
centers on HRP; how to balance the issues of the pro-
tection and conservation of Huashan culture and the 
development of Huashan scenic area.
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An analysis for the new high-tech photoelectric equipment under the 
free-replacement & pro-rate warranty strategy 

X. Zou, Y.X. Jia, X.Y. Li, X. Liu & J. Zhou
Department of Equipment Command and Management, Mechanical Engineering College, Shijiazhuang, China

ABSTRACT: The characteristics of the new high-tech photoelectric equipment are diverse, integrated, and 
complex in the commercial area. A mode of the simplest free-replacement warranty for the new high-technical 
photoelectric equipment cannot satisfy the desire of the customers. In order to improve the quality of the war-
ranty strategy for the new high-tech photoelectric equipment, a new mode for the warranty was improved by the 
theory of free-replacement & pro-rate warranty. Then, the cost-availability model of one-dimensional warranty 
combining the free-replacement & pro-rate warranty strategy was proposed in the application of an analysis 
on a laser distance range finder. At last, the model was proved to be effective and practical by the case study.

KEYWORDS: Photoelectric equipment; Warranty; Strategy.

1 InTRODUCTIOn

As the development of photoelectric technology, 
a  larger number of the high-tech photoelectric 
 equipment was put into the market and paid more 
attention by customers.  The function of the pho-
toelectric equipment was much more integrated 
and complicated. In order to meet the requirement 
of  customers in support, it’s necessary to bring the 
manufacturers’ technical service level and skill to 
keep the equipment in a steady, available condition. 
So, customers often had signed a contract with con-
tractors in program warranty. Within the warranty, 
customers could perceive the potential failure mode 
in the  photoelectric equipment and carry out the pre-
ventable work to decrease the possibility of the fail-
ure by the contractor. The work which could make 
the best use of the equipment age and reduce the cost 
of the maintenance task, had practical implications.

Furthermore, it’s necessary to apply the free- 
replacement & pro-rate warranty strategy to carry 
on the preventable work in  the warranty period of 
the high-tech photoelectric equipment for the sake 
of improving the availability and intact rate. The 
paper presented a viewpoint about a one-dimen-
sional  warranty combining the free-replacement & 
pro-rate warranty strategy based on the theme of 
discipline in the high-tech photoelectric equipment 
warranty. The strategy proved by the example of an 
analysis in a laser distance range finder for survey-
ing engineering.

2 ThE COnCEPT OF FREE-REPLACEmEnT 
& PRO-RATE WARRAnTY AnD ITS 
ImPLICATIOnS 

2.1 Warranty and pro-rated warranty

Warranty is that the contractors make commitments to 
customers with any specific service about ensuring the 
product operating normally in a specified period. The 
warranty contract presented that the compensation or 
offset must be paid for the customers if the failure had 
occurred or would occur in a specific period or in the 
prescribed conditions. 

Prorate warranty is that customers will pay for the 
cost of the failed components or preventive work in the 
certain proportions and the manufacturers will detect 
the condition of the product and replace the failed com-
ponents in time. The strategy often used for the warranty 
of consumables and the cheap material, such as replac-
ing the tires in the automobile industry. In the strategy, 
the contractors would share the risks of the warranty 
cost. The main work carried out by the manufacturers.

2.2 The characteristics and problems of the high-
tech photoelectric equipment warranty

The high-tech photoelectric equipment had more 
complex system structure, more integrated function 
and was used by the wide customer groups. There were  
some features and problems as  follows: ①Possibilities 
of the related failure were large. Compared with the 
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traditional single system, it was hard to predict the 
failure occurrence. In case of a certain type of a laser 
distance range finder, the equipment couldn’t lose in 
the normal state. The surface phenomenon of the fail-
ure was in the photoelectric technology. But the actual 
reason for the failure was the caused by the steel foun-
dation wearing. It led to deviate from the correct posi-
tion and losing axis were shifting out of the installing 
condition. The failure is the mechanic failure mode. 
②The equipment distributed more randomly. The cost 
of the warranty was much higher than the cost of the 
traditional warranty. If the manufacturers and cus-
tomers only pay attention to the corrective warranty, it 
couldn’t satisfy the need of support and maintenance. 
meanwhile, if the program hadn’t carried out the pre-
ventive warranty, it would waste a large scale of the 
human and material resources, and would have a deep 
influence on the customers’ usage.  

2.3 The applicable implications of the free-
replacement & pro-rate warranty

now, the existing strategy for the high-tech photo-
electric equipment warranty was the corrective war-
ranty in free-replacement model. In order to prevent 
potential serious failure consequences and remove 
the failures, it’s necessary to introduce the improved 
free-replacement & pro-rate warranty strategy on 
the basis of the pure free-replacement warranty. This 
strategy could take the initiative to introduce preven-
tive warranty and reduce the risks of the failure. It 
also could be satisfied with the customers’ needs for 
the availability and support. Finally, the implemen-
tation of the strategy could increase the efficiency of 
the equipment system and effectiveness in logistic 
procurement cost.

3 A mODEL FOR FREE-REPLACEmEnT & 
PRO-RATE WARRAnTY STRATEgY AnD 
COnCLUSIOnS

3.1 The assumption of the model

The free-replacement & pro-rate warranty strat-
egy was that contractors paid the corrective main-
tenance costs for failure and shared the preventive 
warranty costs with customers in proportion. The 
contractors carried out the corrective maintenance 
and preventive maintenance at the same time in the 
warranty period. A model was proposed in the free- 
replacement & pro-rate warranty strategy to estimate 
the rationality of the strategy.

It assumed that a laser distance range finder 
was in the free-replacement & pro-rate warranty 
strategy. In warranty period W, N was the num-
bers of the preventive warranty which carried out 

in the moment T i Ni =( 1, 2, ) . The rate of repair 
M M m M≤ ≤( )min max  depended on the contractors. 
( )(0 ( ) 1)θ θ≤ ≤m m  was the function of the repair 

effectiveness. The function was monotonically increas-
ing. The formula was shown as follows:

λ λ θ= − ×− −(t ) (t ( ) t )+ m  (1)

The earlier system failure rate of the high-tech 
photoelectric equipment meets the rule of earlier 
changing in the “tub curve”:

Failure Rate

Time0 W

l

Figure 1. The change of the earlier failure rate during the 
warranty period.

It assumed that the proportional factor of the pro-

rate warranty was t
W

α = −1
2

2. The contractors’ cost 

in the preventive warranty was C C t
Wp= −(1 ).1

2
2

The figure of the cost was showed as follows:

Cost

Time

C

0

Cost for 
contractor

Cost for 
customer

W

Figure 2. The strategy for the pro-rate warranty during the 
warranty period.

3.2 The foundation of the cost model

For the laser distance range finder system, the con-
tractors had a preventive warranty strategy based on 
age replacement model. The component would be 
tested and replaced for a certain interval. T  Each 
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preventive warranty time was Tp. The cost of the cer-
tain interval T was the cost of the corrective warranty 
Cf and the cost of the preventive Cp.The all warranty 
cost for contractors during the warranty period was C:

C C
jT

Wp
p

j

n

i f
n

W

f

iT

i

n

pp

p

∑ ∫∫∑ λ λ= −
+ −

+ +
=

+
+− +

+ −

=
{1

[ (j 1)T ]
} (t)dtC (t)dtC

2

2
1

(n 1)
(T T )(i 1)(T T )

(i 1)T

1
 (2)

In the formula, n was the numbers of imperfect war-
ranty during the warranty period, n W T Tp= + / ( ) .[ ]*  
was presented rounding numbers. λ ( )ti  was the failure 
rate in the imperfect preventive warranty interval ith:

t t i m Tiλ λ θ= − − × ×( ) ( ( 1) ( ) )  (3)

3.3 The foundation of the availability model

The expected availability A during the warranty 
period could describe as follows:

A

W

W

p i f f
n

WiT

i

n

pp

p

∫∫∑ λ λ

=

− + + +
+− +

+ −

=
[nT (t)dtT (t)dtT ](n 1)

(T T )(i 1)(T T )

(i 1)T

1  (4)

3.4 The foundation of the cost-availability model

The best cost-availability Ec during the warranty 
period could describe as follows:

E C
AWc =

Calculating and comparing with formula (2), (3) 
and (4), the best cost-availability per unit could be 
gotten. The decision makers should choose the best 
strategy for the equipment.

4 An AnALYSIS FOR ThE LASER DISTAnCE 
RAngE FInDER SYSTEm WITh ThE FREE-
REPLACEmEnT & PRO-RATE WARRAnTY 
STRATEgY

In the warranty strategy of a laser distance range 
finder system, for example, the models were set up. 
The initial strategy was single free replacement. The 
cost, availability, best cost-availability are shown as 
following:

1080 day 3 years , 36150

Yuan, 0.8830, 37.9074 Yuan / Days

T W C
A Ec

( )= = =
= =

The mean time of system down for corrective 
maintenance was much longer than ever before. It had 
much more influence in the usage of the customers. 
So, the minimum warranty was carried out if the sys-
tem failure occurred between check intervals. When 
the degree of imperfect warranty was ( ) 0.9θ =m , 
the cost of the warranty, availability, cost-availability 
showed as following figures:

Figure 3. The model for the cost of the warranty.

Figure 4. The model for availability.

Figure 5. The function of cost-availability per unit time.
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As shown in the figure, if the number of warranty 
period W was the constant value, the cost of a war-
ranty and the cost-availability per unit time would 
decrease slowly and then increased. The availability 
would increase slowly in the beginning and decrease 
finally in the figure. To optimize the warranty cost, 
there were different statistics about imperfect preven-
tive warranty interval T, availability A, cost-availability 
Ec when the equipment had been set for the different 
warranty period. The specific results were shown as 
follows:

Table 1. The corresponding solutions in different warranty 
periods.

W T C A V

1080 (3 years) 130 8405 0.9766 8.4521

1440 (4 years) 128 13784 0.9689 9.6142

1800 (5 years) 132 19118 0.9522 10.9606

2160 (6 years) 133 23714 0.9509 12.3692

2520 (7 years) 134 30266 0.9399 13.8267

2880 (8 years) 137 37537 0.9321 15.4055

3240 (9 years) 139 45522 0.9260 17.1685

3600 (10 years) 145 54229 0.9210 18.9546

3960 (11 years) 150 63648 0.9105 21.5476

4320 (12 years) 155 73783 0.9024 24.3269

From the data in the table, it was necessary for 
contractors and customers to bring in the preventive 

warranty to decrease the cost and improve the avail-
ability of the components in the equipment. For 
example, the warranty cost decreased obviously and 
availability increased by 10%. These proved that 
the improved free-replacement & pro-rate warranty 
strategy could be satisfied with need of the cus-
tomers on the basis of the initial free-replacement 
warranty strategy. The purposes of the models were 
achieved.
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Effect of Schisandrae chinensis lignin on blood glucose of diabetic rats
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ABSTRACT: Purpose: The aim of the present study was to investigate the hypoglycemic effects of the 
Schisandrae chinensis lignin on diabetes mellitus rats by streptozotocin induction. Methods: Type 1 diabetes 
mellitus rats models were set up by intraperitoneally injection of streptozotocin; The Fasting Blood  Glucose 
(FBG), insulin levels (FINS) along with MDA content, SOD and CAT activities in serum were measured 
 after the rats were treated with the Schisandrae chinensis lignin for 6 weeks. Pathological morphology effects 
of Schisandrae chinensis lignin on rat pancreas were observed by HE staining. Results: The results showed 
that Schisandrae chinensis lignin significantly decreased fasting blood glucose and MDA level, but increased 
FINS level as well as SOD and CAT activities. Schisandrae chinensis lignin could relieve pancreatic pathology 
change, islet volumes were becoming larger, islet B cell populations were increased. Conclusion: Schisandrae 
chinensis lignin had hypoglycemic effects on diabetic rats, strengthened the antioxidant ability of rats. 

KEYWORDS: Schisandrae chinensis lignin, Type 1 diabetes mellitus rats, Blood glucose, Insulin.

1 INTRODUCTION

The dried ripe fruits of Schisandra chinensis 
(Turcz.) Baill., are officially listed in the Chinese 
Pharmacopoeia as Wuweizi in Chinese and mainly 
used as a tonic and sedative. Schisandra contains lig-
nans, polysaccharides, volatile oils, fatty acids, vita-
mins and amino acids etc. [1]. Schisandra lignans is 
one of the most important ingredients with pharma-
cological activities [2]. Lignin was the main compo-
sition of Schisandra chinensis oil, had hypoglycemic 
effects on type 1 diabetes mellitus rats induced by 
alloxan, but the mechanism is unclear[3]. Therefore, 
it could provide theoretical basis for the development 
of hypoglycemic drugs by understanding the hypogly-
cemic effect and mechanism of Schisandrae chinensis 
lignin.

2 METERIALS AND METHODS

2.1 Reagents

Schisandrae chinensis lignin was made by our 
lab. Streptozotocin was purchased from Sigma 
Aldrich (USA).Kit to measure blood glucose was 
obtained from Beijing BHKT Clinical Reagent Co., 
Ltd (Beijing, China).Iodine [125I] insulin radi-
oimmunoassay kit was purchased from Tianjing 

Nine Tripods Medical & Bioengineering Co., Ltd 
(Tianjing, China).Kits to measure SOD, MDA, and 
CAT were provided from the Nanjing Jiancheng 
Chemical Factory (Nanjing, China). 

2.2 Animals

Six-week-old male Wistar rats were housed in an envi-
ronmentally controlled breeding room (temperature: 
20±2°C, humidity: 60±5%, 12-h light/dark cycle). All 
rats were provided with free access to tap water. All 
procedures were approved by the Ethics Committee for 
the Use of Experimental Animals of Jilin University.

2.3 Animal model and experimental groups

Rats were injected intraperitoneally (i.p.) with strep-
tozotocin (75 mg/kg), 2 week later, blood samples 
were collected by tail incision for fasting blood glu-
cose measurements by glucose oxidase peroxidase. 
Rats with a fasting blood glucose of ≥ 7.8 mmol/L 
was considered diabetic. The control and diabetic 
rats were then randomly divided into 4 groups: 1) 
control group (CON, rats treated with matched 
saline), 2) control Schisandrae chinensis lignin-
treated group (CON+SCL, control rats treated with 
Schisandrae chinensislignin 0.5 mg/kg), 3) diabetic 
model group (DM, diabetic rats treated with saline in 
a matched volume), 4) diabetic Schisandrae chinensis 
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lignin-treated group (DM+SCL, diabetic rats treated 
with Schisandrae chinensis lignin 0.5 mg/kg). 
Schisandrae chinensis lignin was administered via 
oral gavage daily for 6 weeks. 

2.4 Measurement of glucose and insluin 
parametes

After a 12-h to 16-h fast, rats were anesthetized 
with 20% urethane (100 mg/kg). Blood samples 
were obtained from abdominal aorta, centrifuged 
(3,500×g, 10 min, 4 °C), and the supernatant was 
used for measurement of glucose and insulin parame-
ters. Blood glucose was estimated by a commercially 
available glucose kit based on the glucose oxidase 
method. Insulin was measured by radioimmunoassay 
method, respectively. 

2.5 Determination of superoxide dismutase (SOD) 
and catalase (CAT) activities, and lipid 
peroxidation levels (MDA)

MDA was determined by TBA method, SOD was 
detected by the method of oxidase, and CAT was 
measured by ammonium molybdate method. Specific 
procedures were operated as kit instructions.

2.6 HE staining

Pancreata were removed, fixed in 10% formalin solu-
tion. After fixation,the samples were embedded in 
paraffin and cut into sections 4 μm thick which were 
then stained with haematoxylin and eosin by routine 
methods. Pancreata histopathology was examined by 
light microscopy.

2.7 Statistical analysis

All data were expressed as mean±S.E.M. “n” denotes 
the sample size in each group. Statistical analysis 
was performed using one-way analysis of variance 
(ANOVA) with post hoc test for multiple compari-
sons. SPSS software (version 13.0 for Windows) was 
used for statistical analysis. P < 0.05 was considered 
statistically significant.

3 RESULTS

3.1 Serum biochemical parameters

Mean values of the serum biochemical parameters 
from normal and diabetic rats were summarized in 
Table 1. Diabetic rats showed higher FBG and FINS 
levels compared with those of control. Treatment with 
Schisandrae chinensis lignin significantly decreased 
FBG and FINS levels compared with untreated 

diabetic group. Schisandrae chinensis lignin did not 
affect these parameters in control rats. 

Table 1. The levels of fasting blood glucose and serume 
insulin of rats in various groups (n=8, X  ±S).

Group
FBG 
(CB/mmol•L-1)

Insulin 
(λB/mIU•L-1)

CON 4.71 ± 0.52 16.32 ± 1.52
CON+SCL 5.08 ± 0.53 17.61 ± 1.57
DM 19.06 ± 1.57* 10.57 ± 1.48*

DM+SCL 11.32 ± 0.35△ 14.82 ± 1.71△

* P < 0.05 vs CON group; △P < 0.05 vs DM group.

3.2 Effect of schisandrae chinensis lignin on MDA, 
SOD and CAT levels in serum

Schisandrae chinensis lignin treatment significantly 
lowered MDA content and upregulated SOD and 
CAT levels (P < 0.05) in serum compared with the 
untreated diabetic group, Schisandrae chinensis 
lignin did not affect these parameters in control rats, 
as shown in Table 2.

Table 2. The serum MDA level and SOD, CAT activity of 
rats in various groups (n=8, X  ±S ).

Group
MDA 
(CB/μmol•L-1)

SOD
(λB/U•mL-1)

CAT
(λB/U•mL-1)

CON 6.47 ± 0.57 270.30 ± 13.39 6.79 ± 0.56

CON+SCO 7.01 ± 0.64 260.42 ± 14.54 5.82 ± 0.66

DM 15.22 ± 1.91* 163.41 ± 14.42* 1.41 ± 0.78*

DM+SCO 9.18 ± 0.92△ 202.52 ± 15.15△ 3.36 ± 0.54*△

* P < 0.05 vs CON group; △P < 0.05 vs DM group.

3.3 Pancreata pathology morphology analyses

Under a light microscope, the structure of rat islets 
in the control group and the control rats treated with 
Schisandrae chinensis lignin group was integrated, 
the size of them was larger and the boundary was 
clear; Islets of rats in the diabetic group presented 
various sizes, most of them were narrow and their 
boundaries were not clear. Compared with the model 
group, the volume of islets was enlarged, the bound-
ary was clear, and the numder of pancreatic β-cell was 
increased in the Schisandra chinensis lignin treated 
group (Figure 1).
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Figure 1. Pancreata pathology morphology analyses A as 
the structure of rat islets in the control group; B as the structure 
of rat islets in the control rats treated with Schisandrae chin-
ensis lignin group; C as the structure of rat islets in the model 
group; D as the structure of rat islets in Schisandra chinensis 
lignin treated group. All the pancreata  histopathology chang 
was examined by light microscopy(×200).

4 DISCUSSION

Development of traditional Chinese medicine with 
hypoglycemic effect has great significance for the 
treatment of diabetes. It is clear that lignin is the 
main hepatoprotective ingredient of Schisandra, but 
hypoglycemic effect of lignin is rarely reported [4]. 
Diabetes is a complicated disease caused by genetic 
and environmental factors. Diabetes is characterized 
by pancreatic β-cells dysfunction [5]. In the decom-
pensated β-Cells, fasting blood glucose (FBG) was 
increased, further aggravating the pancreatic β-cell 
dysfunction. Uncontrolled pancreatic β-cell dysfunc-
tion leads to β-cell failure and cessation of insulin 
secretion results in diabetes [6,7]. In this study, serum 
FBG and FINS content in diabetic model group were 
significantly decreased, indicating severely impaired 
function of pancreatic β-cells. The impaired β-cells 
function might be closely associated with genetic 
and environmental factors, and was probably induced 
by oxidative stress. The declined antioxidant mech-
anisms elevated the oxidative stress and generated 
reactive oxygen species (ROS)[8]. SOD and CAT are 
one of the major antioxidant in the body, and play an 
important role in cleaning ROS. MDA is a lipid per-
oxidating by-product, and a representive of damage 
extent by ROS, especially the extent of lipid oxida-
tion [9]. The results revealed that the MDA level was 
significantly increased but the SOD and CAT activity 
was decreased in serum of the diabetic rats, suggest-
ing that increased ROS was due to enhanced oxi-
dative stress. The diminished activity of expression 
associated withantioxidant enzymes such as SOD and 

GSH-Px in pancreatic β-Cells, increases the damage 
by oxidative stress. High levels of ROS may lead to 
large-scale non-specific oxidative damage including 
disruption of membrane integrity in pancreatic β-Cells 
leading to apoptosis[10]. Schisandra chinensis lignin 
could make the blood glucose of rats returned to nor-
mal, the serum insulin levels increased, the MDA 
content decreased, and the SOD and CAT activity 
enhanced. Pancreata pathology morphology analyses 
showed that the number of pancreatic B cells were 
increased, and necrosis had decreased. Therefore, the 
hypoglycemic mechanism of schisandra chinensis 
lignin may be reduce the degree of oxidative dam-
age, increase the number of pancreatic B cells,restore 
islet cells function and promote insulin secretion. The 
underlying mechanism needs further study. 
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The application of PCR-DGGE to study on the dominant bacteria of chilled 
mutton during storage time
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D. Q. Zhang
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ABSTRACT: This study was designed to explore the main bacterial flora of chilled mutton. Traditional 
 microbial culture and polymerase chain reaction-denaturing gradient gel electrophoresis (PCR-DGGE) were 
used to examine the quality guarantee period of chilled mutton and its dominant bacteria during 4°C storage 
condition.The results showed that the total number of colonies increased with the extension of storage time at 
4°C pallet storage conditions, and after 7 days, it reached 1.4×106CFU/g and exceeded the specified value. 
PCR-DGGE demonstrated that the dominant spoilage bacteria in chilled mutton were mainly Pseudomonas, 
Brochothrix sp, Lactobacillus sp, Psychrobacter and Bacillus sp. Among them, Pseudomonas and Brochothrix 
were the main advantage of chilled mutton spoilage bacteria.

KEYWORDS: Chilled mutton, Total number of colonies, Storage time, PCR-DGGE, Main flora.

1 InTRODUCTIOn

With the rapid development of economy, meat pro-
duction in China increased rapidly. According to the 
national Statistics released data showed, in 2013, 
China’s total output of meat reached 85,350,000 tons, 
up 1.7% over the previous year. The mutton, because 
of its nutrient rich, the output reached 4,080,000 tons, 
a growth of 2.0% [1-2]. However, the meat was read-
ily contaminated for microorganisms because of its 
high water content and abundance of essential nutri-
ents, the environment and artificial factors also led 
to quality loss in process of livestock slaughter and 
processing.

Chilled meat was meant that the slaughtered car-
cass was continued cooling treatment, not only the 
center temperature dropped to 0-4 °C within 24h, 
but also keep the temperature in subsequent pro-
cessing, transportation and marketing process [3]. 
China’s meat market mainly included temperature 
meat, chilled meat, frozen meat and meat products. 
Based on the various advantages of chilled meat, the 
state pointed out that in 2015 to make chilled meat 
ratio increased to 30% [4]. So, it was an inevitable 
trend in the development of chilled meat industry in 
China.

Most of traditional microbial detection was used 
to study the bacterial diversity and the main flora of 

chilled meat. But this method was time-consuming, 
and the majority of microorganisms could not be 
cultured by conventional methods, only 0.1-3% of 
the bacteria could be cultivated. So, this traditional 
method should be as an aid method to combine with 
other advanced methods so that it reflects the true 
information on microbial community structure objec-
tively and comprehensively.

The PCR-DGGE technique, as a culture-independent  
method, was applicable to monitoring bacterial pop-
ulation dynamics. It was put forward by Fischer and 
Lerman in 1979 [5]. In 1993, Muyzer applied this 
technique for the first time to the study of micro-
bial ecology [6]. As one of the methods of molecular 
biology research on microbial community structure, 
DGGE technique did not take training methods, but 
the direct extraction of total DnA from samples, 
to avoid the loss of those difficult to culture or not 
cultured microorganisms, and the detection rate 
of DGGE was faster, compared to the traditional 
culture methods, could reaction samples of micro-
bial composition  more quickly and directly [7]. In 
this study, PCR-DGGE was used to investigate the 
changes in the composition of the bacterial popula-
tion of tray-packaged mutton during chill storage. 
Application of DGGE technology in the food micro-
biology research have been reported. As Jiang Yun [8] 
and Li Miaoyun [9] studied in the dominant spoilage 
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bacteria from chilled pork by using PCR-DGGE tech-
nique. Cen Lujia [10], Jia Wenting [11] was also used 
to study the changes of the microorganism of meat in 
this method.

This paper made the total number of colonies as 
reference indexes to judge the storage time of chilled 
mutton in the condition of 4 °C.According to the 
samples of total bacterial DnA and used PCR-DGGE 
methods to study on the main flora of chilled mutton, 
so as to understand the microorganisms which cause 
the chilled mutton spoilage.

2 MATERIALS AnD METHODS

2.1 Sampling

The fresh mutton thigh meat, were removed from 
mutton carcasses at 24h postmortem in a meat plant, 
was divided into several small pieces (approximately 
10g ). All of the sampling were tray-packaged and 
stored at 4 °C. Each group was analysed at 0,1,3d of 
storage.

2.2 DNA extraction

First of all, for each sample time,10 grams of meat 
was diluted in 90ml saline peptone water, pat 1min, 
50ml of dilution was centrifuged for 5min at 4000×g, 
the supernatant was transferred to a 50 ml ster-
ile centrifuge tube and a further centrifugation was 
carried out at 4000×g for 5min, 1ml supernatant 
was centrifuged for 3min at 12000×g, the sediment 
was used for further analysis.Then, the total bacte-
rial DnA was extracted by TIAnamp Bacteria DnA 
Kit (TIAnGEH, China) according to the manufac-
turer’s instructions, and suspended in 100ml of TE. 
DnA solution was estimated by 1.0% agarose gel 
electrophoresis.

2.3 PCR reaction

Primers 338f (5’-CGCCCGCCGCGCGCGGCGGG 
C G G G G C G G G G G C A C G G G G G G A C T C C 
TACGGGAGGCAGCAG-3’) that contained GC 
clamp and 518r(5’-ATT ACC GCG GCT GCT 
GG-3’) were used to amplify the V3 regions of 
the bacterial 16S rRnA gene. PCR reaction sys-
tem (50μl)included 25μl of Taq polymerase, 1 μl of 
primers GC338f and 1μl 518r, 2μl of DnA dilution 
21μl of UV-sterile water. The PCR program was 
used: 95°C for 5 min,and 35 cycles of 95°C for 30s, 
56°C for 30s, and 72°C for 45s, and 72°C for 8 min 
final extension. The result was analyzed by 1.0% 
agarose gel electrophoresis. PCR products were 
stored at -20°C.

2.4 DGGE analysis

The PCR amplicons were analyzed with DGGE that 
using the D-Code system (Bio-Rad).Briefly, an 8% 
polyacrylamide gel (acrylamide: bis-acrylamide= 
37.5:1) containing a denaturing gradient of 30–80% 
urea-formamide was electrophoresed at 200V for 7 h 
at 61°C.After electrophoresis, gels were stained for 
30 min with nucleic acid dye(Andy Safe,America) 
and digitized with a UV transilluminator2000 (Bio-
Rad) and using the Bio-Rad Quantity One software 
for image acquisition to save photos.

2.5 DGGE band extraction and sequencing

Bands were excised from the DGGE gel and incu-
bated overnight in 40μl of ddH2O to allow the DnA to 
redissolve. 2μl of DnA was used for re-amplification 
with primers GC338f and 518r for a second round of 
DGGE. Then, purified bands were again excised and 
DnA was eluted as described above.Until the pure 
single bands were obtained,the purification steps were 
went off. Primers 338f and 518r without GC clamp 
were used to re-amplify the DnA. PCR products 
were quantified by electrophoresis on an agarose gel 
(1.0%) and store at 4°C. The results of sequencing was 
worked in Sangon Biotech Company. These sequences 
were identified with the Advanced BLAST similarity 
Search option in the GenBank DnA database.

3 RESULT

3.1 Colony counting

Table 1. Effects of different storage time on the total num-
ber of chilled fresh mutton surface colony.

Time(d) 0 1 3 5 7 9

colony 
counting
CFU/g

1.7 × 
103

3.1 × 
103

1.6 × 
104

1.3 × 
105

1.4 × 
106

3.9 × 
107

Lg(CFU/g) 3.23 3.49 4.20 5.11 6.15 7.59

Figure 1. The change in the total number of chilled fresh 
meat surface colony under different storage time.
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Table 1 and Figure 1 show that when the samples store 
for 7 days, the colony had reached 1.4×106 CFU/g. 
The general evaluation standard regulated that fresh 
meat was below 104 CFU/g, sub meat was 104 CFU/
g∼106 CFU/g, Metamorphic meat was 106 CFU/g. 
The increase of the total number of colonies was not 
obvious in the initial storage period, after three days, 
it begins to increase rapidly, when up to 7 days, the 
sample colony had reached 1.4×106 CFU/g, accord-
ing to the evaluation criteria, the chilled mutton had 
been spoiled. 

With the passage of time, the meat quality was 
declining, the color gradually deep and accompanied 
by the smell of meat, the water holding capacity also 
decreased, surface structure could not be restored 
after pressing. So according to the total number of 
colonies and sensory judgment shows that the chilled 
mutton could be preserved for 6 days under the con-
dition of 4°C.

3.2 DNA extraction

Figure 2. The electrophoresis map of amplification of bac-
terial 16S rDnA V3 zone.

It was determined that the chilled mutton in 4 °C 
storage conditions can be preserved about 6 days, 
according to the total number of colonies method. 
Therefore, extracting the bacterial total DnA as tem-
plate directly which stored for 0, 1, 3,5,7,9d, choose 
the primer GC338f and 518r to amplify the sam-
ple,then the products was detected by 1% agarose 
gel electrophoresis, the results shown in Figure 2. 
Compared with the marker, we can see that its molec-
ular weight was about 180bp, amplified bands and all 

the samples are lighter, so the next PCR amplification 
conditions DGGE experiment could be continued.

3.3 PCR-DGGE result

Figure 3. DGGE patterns of different storage period of 
bacterial DnA.lane A0, B0,stored for 0 days;lane A1, B1, 
stored for 1 days;lane A3, B3,stored for 3 days;lane A5, 
B5,stored for 5 days;lane A7, B7,stored for 7 days;lane A9, 
B9,stored for 9 days.

Figure 3 shows the complexity and variability 
of bacterial flora in chilled mutton.As we know,the 
DGGE spectrum, the same electrophoretic bands of 
different position represent different microbial species 
[12], the microbial diversity and abundant could be 
found by the DGGE method. DGGE patterns of bac-
terial DnA from the direct extraction of chilled mut-
ton as shown in Figure 3, each sample was repeated 2 
times. During the storage initial period,we could see 
some very dark band, it may be due to the slow repro-
duction rate of bacteria in low temperature storage 
conditions, the amount of bacteria was not obvious. 
But with the extension of storage time, strip increase 
obviously and become brighter. It can be speculated 
that, with the increase of storage time, some bacteria 
hold sway and then lead to the meat spoilage.

Selecting the bright band to recover, each sample 
was repeated DGGE purification by gel slices until 
the formation of a single strip, every single band was 
testing by 1% agarose gel electrophoresis, the results 
shown in Figure.4.The PCR amplified products was 
sent to the SAnGOn biological Company to acquire 
the sequence result, and then continue the retrieval 
and homology analysis in the Gene Bank database.

Using the single band as the template which was 
recovered from DGGE gel, through PCR amplifica-
tion, part of them can be amplified successfully, and 
then used in the following experiments, But some 
of them did not amplify. Maybe in rubber cutting 
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process, some sample loss, or DnA content was 
too low to cause part of the sample did not amplify 
successfully.

Table 2. Comparison of partial 16S rDnA sequencing 
fragments of dominating microbe similarity from DGGE 
bands.

Band 
no. Closest relative(s) Identity(%) Accession no.

1 Brochothrix sp. 98% gb|KC618438.1|
2 Pseudomonas sp. 99% emb|HF546529.1|
3 Rhodococcus sp. 99% gb|KF447662.1|
4 Lactobacillus sp. 99% gb|AF157036.1| 

AF157036
5 Bacillus sp. 98% gb|KF669527.1|
6 Psychrobacter sp. 96% gb|GQ169112.1|

The PCR amplified sequences and the known 
sequencing results were compared with the Genbank 
database in order to understand their similarity. The 
sequencing results as shown in Table 2, during stor-
age at 4 °C, The bacteria in chilled mutton mainly 
were Pseudomonas sp, Brochothrix sp, Lactobacillus 
sp, Bacillus sp, Rhodococcus sp and Psychrobacter  
sp. Among them, Pseudomonas sp and Brochothrix sp  
where the dominant bacteria from chilled mutton 
surface.

Pseudomonas was a common kind of aerobic 
spoilage bacteria in meat, it could grow quickly at 
refrigeration temperatures. When the temperature 
was the only or the main factor limiting conditions, 
the growth rate of Pseudomonas was faster than other 
bacterial 30% [13]. It was demonstrated to be one of 
the dominant spoilage flora in chilled mutton inde-
pendent of packaging methods. This agrees with the 
study of Dainty and Mackey [14] who reported that 
Pseudomonas sp. accounted for up to 90% of the 
spoilage flora at refrigerated storage.

And Brochothrix thermosphacta was discovered 
to play an important role in meat and meat products. 
It can grow rapidly in meat food [15]. Through the 
sequencing results, Brochothrix thermosphacta had 
always existed during the storage time. This result 
was in accordance with earlier studies.

4 DISCUSSIOn

The experiment applied to traditional culture methods 
to observe the changes of the total number of colo-
nies of chilled meat during storage at 4 °C conditions. 
The result showed that the total number of colonies 
in the early storage of change was not obvious, it 

may be due to low temperature conditions, and the 
fresh-keeping film oxygen effect makes the reproduc-
tion of microorganisms was not so fast. After 3 days, 
bacterial grew rapidly, and when storage 7days, the 
total number of colonies had exceeded the prescribed 
standard and the meat was rotten metamorphism.

In order to analyze the dominant bacteria of chilled 
mutton surface composition, the total DnA would be 
extracted directly from the chilled mutton surface, 
then the PCR amplification products were analyzed by 
DGGE electrophoresis, electrophoresis separation can 
be observed clearly, a different bright band will be cut, 
recycling and send test sequence. The results reflected 
the advantage bacteria in chilled mutton. They were 
mainly Pseudomonas and Brochothrix thermosphacta. 
At the same time, the application of PCR-DGGE tech-
nology also detected lactobacillus, thermophilic bac-
teriastrain, Rhodococcus sp and Bacillus.

In the course of the experiment, the experimental 
method is feasible, but the process operation should 
reduce the unnecessary error. Firstly, DGGE gel 
conditions need to master, such as in the experiment 
the comb part of the glue is not always coagulation. 
Secondly, the conditions of running gel time required 
to observe again. Thirdly, in the gel extraction pro-
cess, because of some DnA content is not high, 
resulting in a band is not obvious, there will be loss 
of sample inevitably.Finally, the concentration of 
DnA in the recovered is too little, it will result in the 
problem of unable to obtain the sequencing results. 
Therefore, during the experimental process should 
control the environmental effect of temperature on 
gel process and try to avoid the loss of sample.

5 COnCLUSIOnS

Through the experiment, PCR-DGGE and traditional 
microbiological methods was useful to analyze the 
changes of microbial composition and to provide real-
time information about the state of chilled mutton, it 
would provide a rapid analysis method for microbial 
content in the food and reflect the kinds of microor-
ganism samples directly. The predominant bacterium 
were Pseudomonas sp., Brochothrix sp, Lactobacillus 
sp., Psychrobacter, Rhodococcus sp and Bacillus sp 
under aerobic conditions.
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Protective mode for Sichuan traditional bamboo weaving craft
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ABSTRACT: Sichuan traditional bamboo weaving craft is one important part of our traditional non-material 
heritage, thus it is of great importance to inherit and develop the bamboo weaving craft. The Sichuan bamboo 
weaving craft has a rather long history, unique features and marvelous market potential, and its deficiency ap-
pearing in the process of its development should be guided and corrected with scientific methods. This paper 
studies three aspects, namely the development situation of Sichuan traditional bamboo weaving, its status anal-
ysis and protective mode, so as to provide theoretical basis and enlightenment for the development of traditional 
bamboo weaving craft.

KEYWORDS: Bamboo weaving; Inheritance; Protect.

1 InTRODuCTIOn

Bamboo weaving craft is one important ancient hand-
craft in our country, and its inheritance and devel-
opment is of vital value for the carrying forward of 
Chinese culture. nowadays, new technology springs 
out continuously. Handcrafts like bamboo weaving 
gradually lose their original position. Sichuan is an 
important region for the rise and development of 
bamboo weaving. Therefore the core of this paper 
researches the historical development of bamboo, 
using modern technology to better protect traditional 
bamboo craft, inspiriting new vitality.

2 DEvELOPmEnT STATuS Of SICHuAn 
TRADITIOnAL BAmBOO WEAvIng CRAfT

2.1 Qingshen bamboo weaving

Qingshen bamboo weaving has a really long develop-
ment history, and plays a critical status in the bamboo 
history of our country. Qingshen county is located in 
the southwest of our country, and is next to Leshan, 
Jiajiang county, Renshou county and Jingyan county. 
The geographic position is unique and its climate 
belongs to the subtropical monsoon climate. This cli-
mate brings warm weather, moist air, abundant rain and 
provides natural conditions for the growth of bamboos.

The bamboo with the largest yield is “Sinocalamus 
affinis”, and a wide variety of different types, includ-
ing more than ten different species. The most rep-
resentative bamboos like “Sinocalamus affinis”, 
“Baifen bamboo” and “Qingmian Sinocalamus have 
few bamboo joints and long tubes, one of the long-
est could be more than one meter. Besides, the fiber 
of these bamboos is rather tough, and it can be split 

into very thin and fine bamboo wire. Doubtless, these 
bamboos can be used as the best material to make 
rather fine bamboo handiwork of top grade.

As early as 2000 years ago, the development of 
bamboo craft in Qingshen county has started. At the 
beginning, people use bamboo weaving to manage-
ment of water conservancy. Later, bamboos were used 
to weave various common household life appliances.

In ancient times, Qingshen bamboo weaving has 
reached prime time for several times. fine HE “man-
darin fan” was listed into tributes for the royal family, 
and now it is restored in the national palace museum 
of Shenyang city. And modern Qingshen bamboo 
weaving has also some fame in the country. The 
chance was in the early 30s, when the development 
of sericulture produced a great demand for bamboo 
weaving products, which was therefore a great moti-
vation for the bamboo weaving industry. At that time, 
Qingshen bamboo weaving has realized mass produc-
tion, and its bamboo weaving products were sold at 
home and abroad. Thus, bamboo weaving industry 
developed greatly, and it became a famous bamboo 
weaving brand in the country.

With the continuous development of technol-
ogy, Qingshen bamboo weaving craft is no longer 
restricted to the making of articles of daily use, but 
gradually becomes a kind of bamboo weaving culture 
possessed only by Sichuan people. Qingshen bam-
boo weaving craft is endowed with new historical 
meaning. Since Qingshen bamboo weaving has been 
impacted by external culture and industrialization, 
and mass production also poses new challenges for 
handicraft, its production efficiency and aesthetic 
taste have to change with the influence of modern 
culture. under the circumstances, many local hand-
icrafts-men begin to reflect on how to unite bamboo 

9781138027282_Chp_3017.indd   963 22/04/15   12:21 AM



964

weaving craft with modern art. They are determined 
to change the current situation of traditional bamboo 
weaving, and hope bamboo weaving craft would get 
a rocketing development, combining practicabil-
ity with artistic aesthetics, so that more excellent 
Qingshen bamboo weaving handicrafts would be 
designed and created. various new weaving ways are 
created, and bring new opportunities for Qingshen 
bamboo weaving art. The bamboo weaving, hand-
icrafts which were originally used in farm work 
become some real artistic works.

Local bamboo weaving artists started factories of 
bamboo weaving crafts. new productions and new 
designs of bamboo weaving crafts spring out with 
surprising creativity. Recently, bamboo weaving 
industry constantly expands, many local bamboo 
weaving enterprises have their products exported to 
foreign countries, such as Japan, Korea, Russia, and 
western countries. Thus doubtless the industry has 
become one leading group in the local agricultural 
economy.

2.2 “LIU bamboo weaving craft”of Qu county

“LIu bamboo weaving craft”of Qu county has a his-
tory of almost a thousand years long, thus occupies 
a rather crucial position in Sichuan bamboo weaving 
culture. The prosperous development of “LIu bam-
boo weaving craft” of Qu county depends on the nat-
ural resources richly endowed by nature. Qu county 
has abundant rain, mild climate, and prosperous 
sinocalamus affinis. This kind of bamboo has many 
good features for bamboo weaving, therefore almost 
every family grows this kind of bamboo and do bam-
boo weaving works which promotes the development 
of the local economy. Thus gradually “LIu bamboo 
weaving craft”of the Qu county of Sichuan features 
has come into beings.

In 2003, ministry of Culture officially named 
Qu county of Sichuan “hometown of Chinese bam-
boo weaving art”, which has a great significance to 
the bamboo weaving culture of Qu county. With the 
renovation and innovation of many years, now the 
county has many various bamboo weaving products. 
Well-known common bamboo weaving life items are 
involved, but more importantly, create artistic prod-
ucts with modern meanings like fans, baskets, basins, 
hangings, flower receptacles, colored drawings can 
also be made from bamboo weaving works. “LIu 
bamboo weaving craft”of Qu county does not only 
develop in the aspect of its variety, but also improves 
its weaving methods, adding ways like wearing, 
screwing, inserting, locking, covering, winding and 
so on. Thus the bamboo weaving technique is diver-
sified. In 1972, the fourth generation of “LIu bam-
boo weaving” Liu Jiafeng created Jacquard weaving 
method which is very representative.

nowadays, the main products of “LIu bamboo 
weaving” are: bamboo weaving screen, double grained 
bamboo weaving, jacquard porcelain body bamboo 
weaving, bamboo weaving artistic works and so on. 
Among the jacquard porcelain body bamboo weaving 
becomes more artistic with the renovation. graphic 
weaving and stereoscopic weaving are better com-
bined, and new and novel topics are created like dragon 
and phoenix hoping for prosperity, dragon plum bot-
tle, national treasure, family happiness and so on

“LIu bamboo weaving craft”of Qu county basi-
cally only passes down to male but not female. And 
later on it evolved into that the craft can only be passed 
down from teachers to apprentices. So the essence of 
bamboo culture has been passed down from gener-
ation to generation. Because only few people could 
get to know the core technique, it is not conducive 
to spread widely. from 1980, classes for training the 
technique of bamboo weaving has made it possible 
for more people from the society to have a thorough 
to learning.

3 PROBLEmS ExISTED In THE PROTECTIOn 
Of SICHuAn TRADITIOnAL BAmBOO 
WEAvIng CRAfTS

3.1 The market of traditional handicrafts is 
gradually disappearing with the improving of 
economy and life

Bamboo weaving industry develops amazingly in 
the country, Chinese bamboo weaving industry is 
launching into a period of accelerating development. 
Enterprises transform the art, combining modern tech-
nology with bamboo weaving techniques. However, 
more and more traditional technique is disappearing 
from the market, and the products from industrious pro-
duction remain rough-wrought. There are advantages 
and disadvantages in mass production, on one hand, 
bamboo weaving crafts mass production could realize 
the maximum production and minimum cost; on the 
other hand, current mass production is not good for 
the inheritance and development of traditional craft.  
The reason is that there is no much technology involved, 
and rough-wrought products are the main products. 
Thus, from aesthetics, the comprehensive utilization 
rate of quality, no much needs to be highlighted.

3.2 Traditional bamboo weaving craft is facing the 
risk of no successors

now people who grasp this traditional craft are mainly 
old, lower educational handicrafts-men. most local 
young generations prefer to make a living in more 
developed cities rather than learn this traditional craft. 
The production of traditional craft is based on the 
minimum unit of one family. One generation passes 
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the central knowledge to another generation. With the 
development of modern society, this way of inher-
itance can no more satisfy the need of the society. 
Thus the market is narrowing gradually, and bamboo 
weaving craft is losing its important status in daily 
life. Therefore, the current situation of traditional 
bamboo weaving craft is worrisome, and poses much 
more serious challenge to the inheritance of the craft.

3.3 The products do not satisfy the fashion need of 
the customers.

Traditional bamboo weaving mainly produces daily 
items, like pack basket, dustpan, basket, fan, table, 
chair and so on. But in the society, these kinds of 
items have no longer been used by many customers. 
most products have really low expressive force, cre-
ativity, additional value and sense of design. Within 
the aesthetic standard of modern consumers, no much 
competition is exhibited by these artistic works.

4 THE PROTECTIvE mODE Of SICHuAn 
TRADITIOnAL BAmBOO WEAvIng 
TECHnIQuE

4.1 Establish study institutes

The inheritance way of Sichuan traditional bamboo 
weaving industry is simple, basically from teachers 
to apprentices. To improve the method of inheritance, 
many study institutes should be established, and the 
techniques usually passed down in an oral way could 
be written down into theories. As the media of study, 
propagation, promotion, study institutes make it pos-
sible for more people to understand the culture, and 
deepen the exploration and promotion of bamboo 
weaving techniques. With activities like exchange 
meetings, exhibitions and various media, people 
could know more about the culture.

4.2 Design creativity

The design of traditional bamboo weaving is single, 
and weaving method is conventional. The most com-
mon methods are herringbone and cross. now there 
are many new methods created for bamboo weaving 
methods. Yet, the efforts should be continually made 
to increase its additional value and artistic aesthetics.

4.3 Develop bamboo weaving craft with new 
techniques and methods

Bamboo weaving with full color has been a hard prob-
lem for the craft. Products of this craft have been two 
colors, black and white for centuries. It is even harder 
to make the perfect color transition. But now the 
problem has been solved by bamboo weaving artists 

in Qingshen county, with computer-aided design 
program bamboo weaving ways to use new tools to 
improve and innovate.

4.4 Broaden propaganda channels

using modern information technology tools to pro-
mote brand and make more people know the culture. 
Online marketing network could be set up, and per-
sonalized customization could be increased. new type 
of electronic commerce and micro-letter sales could 
be applied to expand markets. The craft should have 
precise orientation, and should be combined with 
fashionable daily items, home furnishings, high-end 
gifts and so on. With the guidance of modern aesthetic 
culture, the uniqueness and culture sense of traditional 
handicrafts should be stressed, and the fame and mar-
ket of Sichuan bamboo weaving products should be 
improved. In the meantime, overseas market should 
be expanded, and as a non-material cultural heritage, 
it should become well-renowned in the world.

4.5 Seek the development of tourism

Sichuan is one large tourist province in west China, 
with famous scenic spots like mount. Emei, Jiuzhaigou 
valley, Aba ganzi autonomous regions and the Bamboo 
Sea in southern Sichuan province. These places are 
famous for their unique regional landscapes. Sichuan 
bamboo weaving craft should not only improve its 
weaving methods, but also is supposed to combine 
with tourism. The development of tourism will pro-
mote development of Sichuan bamboo weaving indus-
try, get huge economic returns in the simultaneous 
development of cultural heritage, and achieve a win-
win for cultural protection and economic development.
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ABSTRACT: Ecological personality is the psychological quality of an individual in understanding, expe-
riencing, and processing of the relationship between man and nature, which is featured by uniqueness and 
consistency in terms of thoughts, feelings and behavior patterns. This paper uses systems research methods to 
resolve the structural elements of the ecological personality, and then summarizes the complex characteristics 
of ecological personality. Based on theoretical analysis of social subjects’ ecological personality, as well as 
practice requirements of social subjects’ wisdom, emotion and behavioral intentions in coordinating  relation-
ships between human and nature, the research concludes that sublimating Cognitive-Affective-Volitional pro-
cesses consisting of promoting different mental states from cognition to identification, from awe to enjoyment, 
and from internalization to externalization, are the basic ideas of optimizing subjects’ ecological personality.

KEYWORDS: Ecological Personality; System Structure; complex characteristics; Sublimation of Cognitive- 
Affective-Volitional.

1 InTRODuCTIOn

Development of human civilization has experienced 
several stages: a passive attachment to nature, trans-
forming and conquering nature, and living in harmony 
with nature. The improvement of science and technol-
ogy has been accompanied by excessive exploitation 
of natural resources, destruction of the natural ecol-
ogy and other negative issues. Protecting the home 
planet, constructing the ecological civilization are 
the huge responsibility shared by all human beings, 
and the subjects undertaking the task should possess 
Ecological Personality. Ecological Personality is a 
comprehensive psychological state shown in the pro-
cess of individual understanding, experiencing and 
dealing with the relationship between man and nature. 
From the perspective of psychology, personality is 
psychological qualities which make people remain 
consistent in different situations and in different peri-
ods, which is a continuously changing process. under 
the modeling of individual’s inner needs and cogni-
tion, as well as external pressure of the social environ-
ment, personality shows a series of stable and unified 
thoughts, feelings and behavior patterns distinct from 
others. Social individuals’ overall personality tends to 
be a synthesis of a plurality of individual characteris-
tics. Ecological Personality is one of the whole pic-
tures to show the personality dimension. Ecological 
Personality is an organic system which contains a 

certain ecological structure and function and acts as 
an intermediary of subject’s existence. It has a signif-
icant predictability to the subject’s level of ecological 
awareness and practice effect. 

2 SYSTEM COnSTITuTIOn OF ECOLOGICAL 
PERSOnALITY

Analyzing from the viewpoint of System Science, 
human psychological phenomenon entails both struc-
ture and function. American psychologist Izzard’s 
studies suggest that personality has six relatively 
independent and interacting subsystems, which are: 
homeostasis, internal driving force, emotion, percep-
tion, cognition and action systems (Stallman. 2006).

This viewpoint integrated the individual mental 
processes and personality psychology into the person-
ality structure research, highlighting that the individ-
ual personality differentiation is built on the basis of 
commonality psychological process, and embodying 
modern research trends of taking both factor analysis 
and overall comprehensive study into consideration. 
Inspired by ideas like Izzard’s, using subject’s inter-
nal psychological activities and its external behavior 
concord development as research clues can logically 
decompose an ecological personality system with ele-
ments of physiology, cognition, motivation, emotion, 
and behavior, etc. The elements themselves and the 
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process of working are affected by external condi-
tions. (See Figure 1)

Physiological ingredients are organic basis and 
material carriers of subject’s ecological personality 
development, because certain cortical and subcorti-
cal neural structures control and guide the individual 
ability and reaction in perceiving nature. Through 
comprehensive research, Professor Richard Depi 
from Cornell university found that: there are three 
neurobiological systems associated with personality, 
which are behavior contribute system, control system 
and select and distinguish system. They play different 
roles in driving goal-oriented behavior, controlling 
information flow in the brain, as well as making 
decisions, coordinating relationships and stopping 
activities, etc. (L.W, Peng. 2011). Subjects’ different 
psychological and behavioral profiles formed by the 
interaction of these three  neurobiological systems  
correspond to a large number of theoretical results 
of personality traits types, which have a strong and 
convincing explanation on neurobiological effects 
that produce personality differences. The biological 
activity of the ecological personality system inputs 
material energy for the function of a system, while 
protecting the system’s dynamic development.

Cognition, motivation and emotion are internal 
psychological components of the development of 
the ecological personality system, intermediating 
the generation of individual ecological behavior. The 
cognitive function of ecological personality is embod-
ied in “Seeking the truth”, that is, the subject has the 
wisdom to maintain ecological balance, to master 
the scientific method of rational exploitation of the 
nature. Motivations are those implicit or explicit 
tendencies that could drive us to pursue a series of 
specific goals (Robert. E. Franken. 2005). The moti-
vation function of ecological personality is embodied 
in “Choosing the good”, namely the subject extends 
the horizon of moral solicitude from mankind to the 
whole nature, optimizes the moral quality of the sub-
ject, and enhances the life realm of self-improvement. 
The emotion function of ecological personality is 
embodied in “appreciating the beautiful”, that is the 
subject experiences natural beauty in a positive and 
optimistic state of mind, hence enhances their own 
aesthetic consciousness and ability, and reaches a 
perfect fusion of subjective and objective aesthetic.

Social subjects express their responsibility of car-
ing for the environment with all the different behavior 
styles under the influence of their internal psycholog-
ical mechanisms of “Seeking the truth”, “Choosing 
the good” and “appreciating the beautiful”. Subject’s 
practice behaviors are the results and the externali-
zation of the internal elements of their ecological 
personality system, and also the ultimate symbol to 
check whether the individual has internalized the con-
cept of harmonious coexistence between human and 

nature into the value orientation to guide their own 
behavior.

In short, the internal components of subjects’ eco-
logical personality system structure interact with each 
other. Wherein, components of emotion and cogni-
tion co-occur and reinforce each other. Emotion can 
launch, interfere, organize or destroy the development 
process and behavior of ecological cognition. While 
assessment of things by the ecological cognitive 
components can start, transfer or change emotional 
reactions and experiences. Social individuals’depend-
ence on nature is too strong, or their motivation to 
change nature is too strong or too weak will all lead to 
a negative effect on people’s cognitive effects, while 
moderate motivation will lead to the best. Healthy 
and optimistic emotion derived from a closeness to 
nature itself is a positive force, which is able to drive 
the subject to bear the responsibility of ecological 
civilization construction and practicing the ecological 
behavior. It can not only enhance the dynamic behav-
ior of the subject, but also activate some “blind spot” 
in their cognition. Internal components and external 
representations of the Ecological Personality system 
together constitute unique personality of individuals.

3 SYSTEM CHARACTERISTICS OF 
ECOLOGICAL PERSOnALITY

As an organic system with dynamic development, 
ecological personality shows multidirectional system 
characteristics.

Firstly, integration and uniqueness. Ecological 
Personality characteristics are neither results of a 
simple sum up of the various components or elements 
nor patchwork, but the results of the integrated devel-
opment of the biological and social, subjectivity and 
objectivity, the internal and external. Psychologist 
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Figure 1. Ecological personality system structural diagram.
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Carl Jung, particularly emphasized the unity and 
integrity of personality, who believed that individual 
developed the diversity, coherence and harmony on 
the basis of complete personality, and if the compo-
nents of the system are segmented, or in conflict with 
each other, it is easy to form a distorted split person-
ality as a result (Xue. Zheng. 2007). The coordinated 
functioning process of Ecological Personality systems 
reflects more integration features of the system, while 
the externalized psychological behavior patterns of 
ecological personality system’s operating mechanism 
reflect more unique characteristics of the Ecological 
Personality System, demonstrating the unique style of 
different individuals.

Secondly, interaction and complexity. Interactivity 
and complexity characteristics of the subject’s 
Ecological Personality System are mainly reflected in 
the dynamic relationship between the structure and 
the constituent elements of the system. Ecological 
personality is shaped by the interaction of nature 
and nurture. Components inside the Ecological 
Personality System can never operate independently, 
for there is a strong coupling action among the func-
tion of each component, so that subject’s Ecological 
Personality System exhibits a higher level of flex-
ibility and coordination. Interactive features of the 
Ecological Personality System reflect interwoven 
interaction of each component inside the system as 
well as the interaction between the two levels inside 
and outside the system. The connotation of subject’s 
Ecological Personality components is complex and 
diverse, and the combination of the components 
is interwoven, thereby forming a multi-level sys-
tem transmission path, showing multi-dimensional 
ecological psychology and ecological action of the 
subjects.

Thirdly, evolutionarity and stability. People were 
not born to be a “whiteboard”, and the tendency of 
genetic temperament which has a biological attrib-
ute restricts the direction of individual’s personal-
ity development to some extent, making individual 
exhibit common personality characteristics in dif-
ferent situations rather than a moment-to-moment 
changes, reflecting the stability of personality system 
development. The ecological Personality system uses 
self-regulatory function to maintain or restore the 
structure and function of the system, so as to ensure 
the stable development of the system. Evolutionarity 
is the essential attribute of the Ecological Personality 
System, which is in constant evolving and changing 
process under the role of many elements. Although 
each person is a non-renewable gene pattern vec-
tor, resulting in complex and diverse characteristics 
of people, due to the fact that human psychology is 
always changing and developing, and even adults’ 
personality can change dramatically under internal 
and external influences, personality mutations may 

occur under extreme external environment interven-
tion. Therefore, the Ecological Personality System 
has integrated features of both evolutionary develop-
ment and relatively steady performance.

Moreover, regularity and nonlinearness. The func-
tioning of the Ecological Personality System has its 
regularity: development of the system is in harmony 
with the external environment. namely, individuals’ 
cognitive, emotional and behavioral patterns match 
the social and cultural environment, the institutions, 
and the economic status. Internal components of 
eco-system are interdependent but the development 
of the components may not be balanced, each com-
ponent separately exhibiting certain advantages and 
disadvantages. Although system components cannot 
replace each other, their functions can compensate 
for each other to protect co-evolution of the various 
components in the Ecological Personality System and 
to achieve dynamic operation of the system.

nonlinear characteristics of the development of 
the subject’s Ecological Personality System, on the 
one hand, reflects the non-independent relationship of 
the interaction between the various components and 
elements of the system. That is to say, the interaction 
between various components is not proportional or 
linear, therefore, no symmetrical action-reaction rela-
tionship is expected. On the other hand, nonlinearness 
is reflected in the non-linear relationship between the 
subject’s Ecological Personality System and interme-
diate variables which affect overall system develop-
ment. To be more specific, a series of internal and 
external factors of the system, such as biological, 
environmental, cultural, institutional factors fail to 
predict proportional change in the performance of the 
subject’s personality. Demonstration of the power of 
an individual element, or the non-coherent develop-
ment of certain elements is the display of the nonlin-
ear feature.

4 CuLTIVATIOn OF ECOLOGICAL 
PERSOnALITY

Significance of cultivating Ecological Personality is 
that it can lead to stable performance and optimal 
quality of ecological personality. Social subjects’ 
wisdom, emotion and behavioral intentions of coor-
dinating relationships between human and nature, and 
the sublimating Cognitive-Affective-Volitional pro-
cess consisting of promoting different mental states 
from cognition to identification, from awe to enjoy-
ment, and from internalization to externalization, are 
the basic ideas of optimizing subjects’ Ecological 
Personality.

From cognition to identification is the conscious 
approach to cultivate ecological personality. A profound 
understanding of the relationship between human and 
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nature is the prerequisite for the formation of the eco-
logical personality. Enhancing social subjects’ aware-
ness of knowledge on the natural ecosystems as well 
as the relationship between human and nature through 
school education, social media and other ways is a valid 
cultivation method. It is also important to make the sub-
jects comprehend the serious consequences of human- 
nature conflicts, hence to improve their awareness of the 
importance of ecological protection, out of strong inter-
nal driving force. There from subjects’ environmental 
awareness and consciousness can be improved, and they 
will reflect on the sustainable development of human 
society, thus forming the values of respecting nature 
and complying with nature (L.W, Peng. 2011).

From awe to enjoyment is the emotional way to cul-
tivate ecological personality. Eco-emotional experience 
reflects the relationship between the natural world and 
human needs, which is built on the basis of people’s 
understanding of the nature. nature supports human 
existence. using both positive and negative facts in 
the history of human development can facilitate the 
cultivation people’s sense of awe for nature, so as to 
curb  people’s undesirable behaviors of destroying the 
environment. Only in awe will there be moderated, 
and human desire can be accordingly regulated. Sense 
of awe is a low-level emotional experience of the har-
monious relationship between human and nature. The 
refreshing feeling people experience in the process of 
enjoying the nature is the highest level of emotional 
experience which embodies the harmonious relation-
ship between human and nature. Delight of enjoying 
the nature enables people to absorb spiritual resources 
from the natural experience, to alleviate the psycholog-
ical conflict and stress. Experiencing the nature is the 
best way to cultivate the sense of enjoyment and delight.

From internalization to externalization is the 
behavioral way to cultivate ecological personality. 

Internalization is the process in which the social sub-
jects transfer the experiences of learning and expe-
riencing the harmony between human and nature of 
their internal psychology, then form a new psycholog-
ical structure. Through education and practical activ-
ities as well as environmental influence, the social 
subjects identify with, pick out and accept the views 
and norms of harmonious coexistence between man 
and nature, and incorporate them into their own ide-
ology and morality construction, thereby transform 
them into their own individual consciousness and 
ideological faith. As long as people consciously act 
on their internalized ideological concepts and value 
criteria, and form positive behavioral patterns, can the 
true purpose and effect of cultivating the ecological 
personality be achieved.
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ABSTRACT: Social insurance is a part of the social security system. Therefore, it is a mandatory legal obli-
gation for both enterprises and employees to pay social insurance premiums. A social insurance agreement with 
the purpose of evading social security obligations between an enterprise and an employee is invalid.

The paper points out that the proper invalid agreement handling methods by the judicial authority benefits 
the enforcement of the social insurance system, by comparative analysis between law-abiding cost and law- 
breaking cost for enterprises.

KEYWORDS: Social insurance agreement, Law-abiding cost, Law-breaking cost.

1 INTRODUCTION

In March, 2011, Party B (surnamed Qiu) signed a 
labor contract with party A(a limited company), arti-
cle 6 of which stipulates that “Party A pays Party B 
social insurance premiums in cash along with other 
payments as wages, owing to Party B’s mobility.” A 
pay sheet provided by Party A shows that wages of 
Party B consist of basic wage, five social insurance 
premiums (namely, old-age pension, unemployment 
insurance, health insurance, industrial injury insur-
ance and maternity insurance) performance wage and 
overtime wage. In February 2013, Qiu submitted an 
arbitration application to the labor dispute arbitration 
committee, asserting that his company didn’t pay for 
his social insurance premiums and demanding termi-
nation of the labor contract and compensation from 
the company. The labor dispute arbitration committee 
didn’t support Qiu’s compensation claim. So Qiu sued 
to the court.

The court said, according to The Article 72 of 
Labor Law, which says that “employing unit and 
laborers must participate in social insurance and pay 
social insurance premiums in accordance with the 
law”, paying social insurance premiums is a legal 
obligation for both employing unit and laborers. In 
this case, the company shall not take the full liability 
as the defendant’s failing in paying social insurance 
premiums for the complaint wasn’t caused by its uni-
lateral mistake. Therefore, the court didn’t support 
Qiu’s compensation claim, either.

The agreements on social insurance prescribed 
in the contract between the complaint (Qiu) and 
the defendants(the limited company) in this case 
are equivalent with the social insurance agreement 
referred by this paper. And the definition and handling 

ways of the judicial authority in terms of the force of 
the agreement are the research problems of this paper.

2 THE NATURE OF THE SOCIAL INSURANCE 
AGREEMENT

A social insurance agreement is an agreement of an 
enterprise and an employee on whether or not the 
social insurance premiums are paid. Such an agree-
ment may appear in many different forms, for exam-
ple, in the form of a term of a labor contract, or of a 
letter of commitment for laborers, etc. To cut down 
operating costs, enterprises sometimes reach agree-
ments with laborers on not paying for their social 
insurance. The social insurance agreement in this 
paper refers to an agreement within which both par-
ties agree on not paying for social insurance. Such 
kind of agreement runs counter to relevant legal pro-
visions. Therefore, it is not difficult to understand the 
above mentioned statement of the judgment. The defi-
nition of the force of the agreement is closely linked 
with the nature of social insurance. And the handling 
way of it has a tremendous impact on the implemen-
tation of the social insurance system.

2.1 The state mandatory feature and social security 
function of social insurance

Since its born in Germany in 1880s, the social insur-
ance system has been recognized throughout the 
world and become a part of social security system 
of various countries. At present, social insurance is 
recognized by all countries as a mandatory social 
system implemented by the state. The liability sub-
ject of social insurance is the state or the society. The 
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insurance aims at providing material aids for labor-
ers in some inevitable cases such as oldness, illness, 
injury and disability, unemployment, death and so 
on. When any of the above risks occurs, the laborer 
should obtain material compensation in accordance 
with the law. The social insurance system is not only 
a state mandatory one, but also a system with social 
security functions. Therefore, the system shall not be 
excluded by any private agreement.

China’s labor law stipulates that “employing unit 
and laborers must participate in social insurance.” 
Therefore, social insurance is a mandatory system 
implemented by the state in accordance with the 
law. The social functions of the social insurance sys-
tem include: providing compensation for the loss of 
income, stabilizing social order, promoting economic 
growth and regulating fair distribution. Thus, such a 
system performs as a tool maintaining social security, 
and plays an important role in promoting harmonious 
development of both the society and the state.

2.2 Something that should be clarified as invalid-
agreements for the purpose of evading social 
insurance payment obligations

A labor contract is an agreement by which a labor 
relationship between an enterprise and an employee 
is established and the rights and obligations of both 
parties are specified. As something with legal effects, 
contents of such agreements should define the rights 
and obligations of both parties according to legally 
required liberty clauses or default clauses. During the 
fulfillment of a labor contract, a laborer is attached to 
a company and deprived of his/her independence to a 
large extent, due to the nature of subordination of the 
contract. Therefore, to protect the interests of labor-
ers, laws, including the labor law and labor contract 
law have specified mandatory terms. Agreements 
based on the exclusion of such mandatory terms pre-
scribed by relevant parties have no legal effect.

The payment of social insurance is a legal obli-
gation for both enterprises and laborers. Enterprises 
must go through the formalities of social insurance for 
employees to meet the requirements with the demands 
of perfecting and implementing the state’s social secu-
rity system. This is about safeguarding not only the 
individual interests of employees, but also the overall 
interests of the state and the society. Therefore, some 
agreements on social insurance infringe the interests 
of the whole society and the state. It is both a right and 
responsibility for the Ministry of Labor and Social 
Security to deal with the collection and payment of 
social insurance premiums from enterprises and lab-
orers. Since the relationship between the collections 
and payments of social insurance premiums doesn’t 
belong to the private law relation, neither enterprises 
nor employees have the right to make any agreement 

with the exclusion of it. According to the “mandatory 
provisions on activities contrary to law and adminis-
trative regulations” stipulated by Paragraph 3, Article 
3 of the labor law, “agreements with social insurance 
between a laborer and an enterprise should be recog-
nized as invalid. However, in the above mentioned 
case involving Qiu, the court didn’t express any opin-
ion on the validity of the agreement between Qiu and 
his company. But in the case involving the labor dis-
pute between Li Yanli and Beijing Xiyuan Hotel, the 
Beijing First Intermediate People’s Court pointed out 
that it is a mandatory legal obligation for an employer 
to pay social insurance premiums for its employees. 
The obligation shall never be changed out of the 
will of the enterprise or laborer. Therefore, the court 
demanded that the agreement was invalid.

2.3 Handling methods after an agreement is 
claimed as invalid

In terms of handling methods after an agreement is 
claimed as invalid, in the judicial practice, there is a 
view to agreeing on the handling method by the court 
in the case involved Qiu. According to the view, the 
laborer’s signing the agreement was a mistake. So it 
was ruled that the company doesn’t pay Qiu any com-
pensation. On the other hand, the pay sheet shows that 
Qiu’s company has paid him his social insurance pre-
miums in cash. So the court didn’t follow Article 1 
of the “Judicial Interpretations of Applicable Laws in 
Handing Labor Disputes (3)” by the Supreme People’s 
Court to rule that the company pay compensation to 
Qiu. However, there exists another view agreeing on 
the handling method of the Beijing First Intermediate 
People’s Court in the case involving the labor disputes 
between Li Yanli and Beijing Xiyuan Hotel. According 
to such a view, the company should compensate for the  
laborer’s losses. In addition, a third view claims that 
the agreement between both parties is invalid and  
that the company should be ruled to pay compensa-
tion and make amends to the laborer in accordance 
with Article 38 and Article 46 of the Labor Law.

3 ECONOMIC ANALYSIS OF HANDLING 
METHODS AFTER AN AGREEMENT IS 
CLAIMED AS INVALID

As a profit organization, a company must operate 
with “cost-profits” as its budget goal, in the hope of 
making the most profits at the least cost. Cost calcula-
tion is also involved in the decision by a company on 
whether to arrange for their worker’s social insurance. 
If the cost of arranging social insurance is less than 
that for taking the illegal way of not arranging for 
that, companies will be willing to do that, otherwise, 
they would rather choose the latter.
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3.1 Cost statistics for companies’ payment of 
social insurance premium

Chinese enterprises must pay for their employees’ 
social insurance, including old-age pension, unem-
ployment insurance, health insurance, industrial 
injury insurance and maternity insurance, so as to 
guarantee that employees get material support in 
accordance with the law in case they suffer certain 
risks. According to the current law and regulations of 
China, the social insurance premiums paid by enter-
prises for their employees should cover:

A. According to social insurance law and decision on 
establishing a unified basic old-age insurance sys-
tem for enterprise employees of the State Council, 
enterprises should take 20% of staff total wages to 
pay for their basic old-age insurance.

B. According to decision on establishing a basic med-
ical care system for employees in urban areas of 
the State Council, enterprises should take 6% of 
staff total wages to pay for their medical insurance.

C. According to regulations on unemployment insur-
ance, enterprises should take 2% of staff total 
wages to pay for their unemployment insurance.

D. According to regulations on worker’s compensa-
tion insurance and Notice on the issue of industrial 
injury insurance premium rate, enterprises should 
take 0.5-2% of staff total wages to pay for their 
industrial injury insurance (this paper adopted 
0.5% as a statistical standard).

E. According to trial procedures for maternity insur-
ance for enterprise employees, enterprises should 
take 1% of staff total wages to pay for their mater-
nity insurance.

In all, enterprises should take 29.5% of staff total 
wages to pay for their social insurance. And this 
amount of money is referred to as a law-abiding cost. 
In this paper, “A” and “a” are used to denote law- 
abiding cost and sum of wage units. The law-abiding 
cost of an enterprise can be calculated based on the 
following equation: A=a×29.5%.

3.2 Risks for enterprises from the evasion of social 
insurance formalities

Enterprises, which didn’t arrange social insurance 
for their employees should take some disadvanta-
geous risks in case social insurance matters occur 
or an employee/employees claim rights. And their 
law-breaking cost is from such risks. According to 
China’s current laws and regulations, the risks enter-
prises should take from the evasion of social insur-
ance formalities include:

A. Enterprises pay economic compensation to labor-
ers in accordance with Article 38 and Article 46 of 

the labor law. “The economic compensation shall 
be paid to a laborer by the rate of one month’s 
salary for each full year the laborer worked. Any 
period of above six months but less than one 
year shall be deemed as one year. The economic 
compensations that are paid to a laborer for any 
period of less than six months shall be one-half of 
the monthly salary. Here the term monthly wage 
refers to the laborer’s average monthly wage for 
the 12 months prior to the termination or ending of 
the labor contract. “Therefore, enterprises which 
didn’t arrange social insurance for their employees 
should pay economic compensation equaling the 
product of the laborer’s average monthly wage for 
the 12 months prior to the termination or ending of 
the labor contract and his/her years of working.

B. Enterprises pay compensation when social insur-
ance matters occur. Compensation cost of indus-
trial injuries is higher than any that for any other 
matters. At present, some enterprises engaged 
in high-risk operations, arrange an independent 
industrial injury insurance for their employees, for 
the purpose of avoiding possible risks. Therefore, 
they are excluded from the enterprises discussed 
in terms of compensation cost for industrial inju-
ries in this paper. Compensation cost of old-age 
insurance is the second highest. When a labor-
er’s claim for damages, the judicial authority will 
rule that the enterprise pay damages according to 
the should-be cumulative amount of the labor-
er’s individual account, which is relatively small. 
Unemployment insurance is the third highest. 
If a laborer is unable to receive unemployment 
insurance compensation due to the enterprise’s 
failing to arrange for his/her unemployment 
insurance, he/she may get compensation of up to 
two years, which is calculated according to local 
 minimum-wage standards. In addition, labor and  
social security departments may provide job train-
ing and job opportunities as a replacement of 
unemployment insurance compensation.

Both medical insurance and maternity insurance 
are only effective during the existence of the labor 
relations. Thus, no making up is available after the 
termination or ending of the labor contract. Therefore, 
enterprises don’t have to take a disadvantageous risk 
on these two insurances in juridical practice. They 
are excluded from those risk factors analyzed in this 
paper, too.

Based on above two points, the law-breaking cost 
for an enterprise, which is equaling the product of the 
laborer’s average monthly wage for the 12 months 
prior to the termination or ending of the labor con-
tract and his/her years of working, can be calculated 
with the help of the following equation: B=b×n×p. 
Here “B” represents the overall cost of the risk an 
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enterprise takes for not arranging social insurance 
for its employees; “b” represents the laborer’s average 
monthly wage for the 12 months prior to the termi-
nation or ending of the labor contraction represents 
the total years of working for the laborer. It should 
be noted, though, that not all employees would apply 
for arbitration or institutes legal proceedings to have 
the enterprise take its responsibility. Therefore, 
here opportunity cost “p” should also be taken into 
consideration.

3.3 Economic analysis of enterprises’ violation of 
the social security system

According to the principle of “cost-profits”, an enter-
prise would voluntarily abide by the law when its 
law-abiding cost is lower than its law-breaking cost. 
And when it goes the opposite way, e.g. the law-abiding 
cost is higher than its law-breaking cost, an enterprise 
puts the law aside. And in case the law-abiding cost is 
equivalent to its law-breaking cost, based on the prin-
ciple of “the less trouble the better”, the enterprise 
may fail to abide the law. Therefore, the performance 
of the social insurance system (M) is determined by 
the ratio of A and B. Its calculation equation is as 
follow:

= =
× ×
× 29.5

M
B
A

b n p
a

Based on the above statement, it can be known 
that if an enterprise would try to circumvent the law 
when M≥1 and be voluntary to abide by the law when 
M<1. And several conclusions can be obtained by 
analyzing the equation:

A. Increases with the enhancement of the living 
standards of the society. Therefore, the higher the 
living standards, the higher the law-abiding cost 
in terms of arranging social insurance for employ-
ees for an enterprise. But several points should 
be taken into account: first, in a given period (the 
period for both arranging the insurance according 
to the state’s statistics and a stable wage period is 
1 year), the law-abiding cost for an enterprise is 
fixed and stable. Besides, the wages of employ-
ees get increased when the law-abiding cost is 
enhanced. This results in the enhancement of the 
law-breaking cost.

B. The value for B denoting the law-breaking cost 
will increase with the working years of employees’ 
and with the enhancement of their wages. Since 
newly recruited employees gain relatively low 
wages and don’t have so many working years, the 
enterprise’s law-breaking cost is relatively low for 
them. From this perspective of view, it is not diffi-
cult to understand why companies are reluctant to 
arrange social insurance for their employees.

C. The higher, the wages of employees, the more the 
law-breaking cost of an enterprise. As in most 
enterprises the wage standards for management 
personnel are relatively high, enterprises would 
arrange social insurance for them.

D. Because not all employees who didn’t have their 
enterprises arrange for their social insurance 
would claim economic damages, the value of 
p varies between 0 and 1. Whether an employee 
would claim economic damages depends on his/
her legal knowledge. That is to say, for employ-
ees with strong legal consciousness who would 
rather claim compensation, p=1. And in such case 
the enterprise has to pay compensation. While for 
employees with weak legal consciousness, p=0. 
Therefore, the law-breaking cost for their enter-
prises is 0, too. The strong legal consciousness of 
management personnel is one of the factors ena-
bling their enterprises to arrange for their social 
insurance. The ordinary employees’ doing of giv-
ing up claiming their rights from the low wage 
level and weak legal consciousness of ordinary 
of them turn the law-breaking cost of their enter-
prises for them to 0. This is why enterprises would 
give up the arrangements of social insurance for 
their ordinary employees. From this point of view, 
the increase of employees’ legal consciousness is 
helping in spreading the social insurance system.

In combination of the above mentioned case 
involving Qiu, it can be known that enterprises do not 
have to pay compensation to employees with whom 
they reached an agreement on social insurance and to 
whom they pay the social insurance premiums in cash. 
In this sense, it is the judicial authority that reduces 
the value of M to 1. Because of this, enterprises will 
choose not to arrange for their employees’ social 
insurance. Under such circumstances, the social insur-
ance system is just an empty talk. What laborers lose 
is possible benefits from the insurance, both for the 
present and for the future. This is very unfair to them.

4 CONCLUSION

Agreements on not arranging for their employees’ social 
insurance between enterprises and their employees for 
the purpose of evading social insurance obligations 
should be ruled as invalid. Some enterprises promise to 
pay their employees’ social insurance premiums in cash, 
resulting in the fact that the wage structure of employees 
is split and the number of their social insurance items is 
increased. However, employees will not gain more ben-
efit in the process. So such agreements are false ones. 
According the author of this paper, when handling cases 
involving enterprises’ not arranging for their employees’ 
social insurance, the court should first declare that rele-
vant agreements are invalid and then require enterprises 
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to make up compensation for their employees. At the 
same time, employees should enhance their conscious-
ness frights safeguarding and prosecute their enterprises 
when necessary. In this way, the implementation of 
social insurance system will be promoted, because the 
law-breaking costs for enterprises are increasing.
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ABSTRACT: Taking industrial enterprises in Fujian province as an example, the paper aims to provide use-
ful references to improve the management quality of industrial enterprises and gain management bonuses. By 
 using the method of Gray Relational Analysis, we research the relational degree between the components of 
management quality and management, and make a detailed analysis of the contribution made to the manage-
ment quality of the factors. It concludes that the contribution differs from component to component and the 
order of  dimension is as follows: relevant work experience, average tenure, education level, team size, CEO 
dominance, tenure heterogeneity and political relations. According to the results, some suggestions are pro-
posed: firstly, to enrich the management team resources, with emphasis on employing experienced and highly 
educated talents and expanding management team sizes; secondly, to improve the management team structure, 
especially to extend the average tenure of management team members; thirdly, to build good political relations.

KEYWORDS: Industrial Enterprise; Management Quality; Grey Relational Analysis.

1 INTRODUCTION

With the advance of global economic integration, 
enterprise’s management environment increasingly 
manifests the ultra-competitive environment charac-
teristic of complexity, discontinuity and uncertainty. 
At the same time, as a social system’s complexity, 
enterprise continues to improve which leads to the 
various contradictions of nature and society, spirit 
and material, control and innovation. The highly 
complicated and changed external environment and 
the intertwined contradictions ask higher require-
ments for Enterprise Management. In addition, with 
the rapid growth to lower-middle growth of Chinese 
economy, management dividend becomes the main 
driving force of Chinese economy development 
instead of demographic dividend and market div-
idend. This means that the quality and bonuses of 
management have become the important issues of 
current research.

Although some scholars have studied the quality 
of management, most researches still concentrate 
on the evaluation model [1-3], influence factors [4-5], 
the effect of management quality on enterprise per-
formance [6-8]. There are little researches about the 
constituent elements of the quality of management. 
Understanding the influence of each constituent of 
management quality is, not only an essential part of 
the constituent elements of management quality, but 
the basis of improving the quality of management 
and reaping the management bonuses. Therefore, 

examining the degree of association between each 
constituent of management quality and the quality of 
management is a key issue in current research under 
the hyper-competitive environment. In view of this, 
the article, taking industrial enterprises in Fujian 
province as an example, using the method of GRA, 
aims to find the contribution degree and the impor-
tant degree of each component of management qual-
ity to manage quality.

2 INDEX SELECTION AND MEASUREMENT 
AND DATA SOURCE

2.1 Index selection and measurement

Management quality refers to the impact and effect 
of management activity which management per-
sonnel had done for achieving the business goal, it 
is a kind of evaluation of the management process. 
Chemmanur and Paeglis (2005) first put forward 
the conception of management quality, and divided 
the conception into a management team resource, 
management team structure, external reputation of 
management personal [9]. Then, based on it, some 
scholars deem that top management team quality are 
constituted by human quality, structure, external rep-
utation and economic incentive [10]. Besides, the ele-
ments of management quality contain team resource, 
team stability and team-oriented innovation [11].  
All above studies believe that team resource and team 
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structure are the most important parts of managing 
quality. In the view, the article will also use the pre-
cious elements—team resource and team structure 
as our dimensions. Considering the viewpoint is the 
same with Switzer and Bourdon [12], our will be on 
their basis and combine with the special circum-
stance of China, selecting the secondary indicators 
of management team resources from management 
team size, education level, related working expe-
rience and political relationship, and selecting the 
secondary indicators of management team structure 
from average tenure, tenure heterogeneity and CEO 
dominance.

Measurement of each variables is as follows: 
①  management quality (x0), take weighted aver-
age rate of return on equity(ROE) as its mapping 
variable; ② management team size (x1), meaning 
the total number of members of management team; 
③ The education level of management team mem-
ber(x2), meaning the ratio of the total number who 
holds an MBA degree or above in the management 
team; ④  relevant experience of management team 
number(x3), meaning the ratio of management 
team numbers with manager position or above in 
other companies before they entered the sample 
enterprises; ⑤ political relationship of management 
team members(x4), meaning the ratio of manage-
ment team number’s deputies or CPPCC member 
in the management team size; ⑥ The average ten-
ure of management team member(x5), meaning the 
ratio of total tenure of management team member 
in management team size; ⑦ the heterogeneity of 
tenure(x6), meaning standard deviation coefficient 
of management team member’s tenure, which is 
equal to the standard deviation of the management 
team member’s tenure divided the tenure’s mean 
value; ⑧ CEO dominance(x7), meaning the ratio of 
CEO’s salary and bonuses in other members’ aver-
age salary and bonuses.

2.2 Data source

Firstly, taking mainly operating revenue of all listed 
companies (23) which are the top industrial enterprises 
(2012) from the Statistical Yearbook in Fujian Province 
in 2013 as the original sample; secondly, rejecting 3 
companies that ROE is negative and 5 companies that 
information disclosure are incomplete, then selecting 
15 listed companies with complete information dis-
closure; thirdly, checking the news section of Flush 
stock quotation and the information news section of 
2013 annual report from the periodical information of 
CNINF and searching CSMAR and WIND databases 
to improve the related information; finally, obtaining 
and determining the relevant data (table 1).

3 GRA OF MANAGEMENT QUALITY OF 
INDUSTRIAL ENTERPRISES

Gray System Theory (GST) is a cross-disciplinary 
subject pioneered by professor Ju Long DENG in 
1982, and it is a theory to deal with small samples, 
poor information and the problems of uncertainty. 
The basic idea of gray relational analysis is according 
to the similarity degree of sequence curve geometry 
to determine the close relationship among sequence. 
The closer the curve, the stronger the correlation, and 
vice versa [13]. The analytic steps are as follows:

The first step: To determine the reference and 
compara tive sequence. Taking the mapping  variable 
of management quality—weighted average of 
return rate on net assets as a reference sequence 
X0 = {X0(k)|k = 1,2,…,15), taking management 
team size (x1), education level(x2), relevant experi-
ence(x3), political relationship(x4), the average ten-
ure(x5),the heterogeneity of tenure(x6), CEO dom-
inance(x7) as comparative sequence Xi = {Xi(k)| 
k = 1,2,…,15} (i = 1,2,…,7).

Table 1. Management quality and its elements in industrial enterprises.

Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

X0 7.65 12.28 11.42 26.1 33.34 16.98 12.37 4.96 12.1 25.6 2.87 12.8 1.26 14.3 4.38

X1 22 25 25 17 15 24 23 17 18 14 20 16 23 15 18

X2 0.45 0.2 0.44 0.24 0.53 0.33 0.52 0.12 0.5 0.43 0.2 0.5 0.3 0.27 0.28

X3 0.55 0.64 0.92 0.71 0.8 0.63 0.87 0.53 0.89 0.71 0.75 0.63 0.78 0.4 0.56

X4 0.23 0.04 0 0.24 0 0 0.17 0 0.11 0 0 0.13 0 0 0

X5 5.82 6.36 5.24 6.94 5.4 7.92 4.13 5.29 5.61 3 6.15 4.25 3.57 7.33 3.22

X6 0.55 0.46 0.52 0.63 0.23 0.37 0.43 0.21 0.18 0 0.47 0.34 0.42 0.73 0.69

X7 4.77 3.5 3.58 2.92 0.98 3.26 2.17 2.13 1.33 2.04 2.52 2.93 1.7 2.3 2.15
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The second step: To make the index of reference 
and comparative sequence being dimensionless. 
The different indexes of sequence or the number of 
space are in large different size in non-time series, 
but people can set a number artificially under the 
same index to make the magnitude equal[14]. So 
the article will use normalization to quantify the 
criterions.

The third step: To solve difference 
sequences. Put i k x k x ko i( ) ( ) ( )∆ = −′ ′ , including 

ki i i iL(1), (2),( )( )∆ = ∆ ∆ ∆ , i = 1,2,…7,k = 1,2,…,15.
The forth step: To solve the maximum and minimum 

 difference between two levels. Put M = max max∆i (K), 

m = min min (k)ii k
∆Δi(k), ki i i iL(1), (2),( )( )∆ = ∆ ∆ ∆ , i = 

1,2,…,7, k = 1,2,…,15. Solve out the results, M = 
4.3529, m = 0.

The fifth step: To calculate correlation coefficient. 
According to follow formula1(below)

k
x k x k x k x k

x k x k x k x k
i

i k
i

i k
i

i
i k

i

min min max max

max max

0 0

0 0
η

ς
( )

( ) ( ) ( ) ( )
( ) ( ) ( ) ( )=

− + −

− + −

(i = 1,2,···,7) (1)

to solve out the correlation coefficient of the  reference 
and comparative sequence. For convenient calcula-
tion, we use ς = 0.5 as resolution number, and accu-
rate the calculation results to 4 decimal places.

The sixth step: To solve correlation degree. 
According to the formula 2(below)

k ki i
1

15 1

15∑γ η( ) ( )=
 
(i = 1.2,···,7) (2)

to solve out correlation degree of the reference and 
comparative sequence.

The whole calculation process is completed by 
Gray System Theory Modeling Software (GTMS3.0). 
Due to the limited space, we just list the final results. 
As show in table 2.

The seventh step: To sequence correlation 
degree in a descending order. Table 2 tells us: 
γ3>γ5>γ2>γ1>γ7>γ6>γ4. Comparing the value of corre-
lation degree can get that the related experience and 
average tenure are the largest contribution to the con-
stituent elements of management quality, and then 
education level and team size are less important, and 
last is the political relationship.

i k

Table 2. The correlation degree between management quality and its element.

indexes
Team size

(γ1)

Education 
level
(γ2)

Related 
experience

(γ3)

Political 
relationship

(γ4)

Average 
tenure

(γ5)

Tenure 
heterogeneity 

(γ6)

CEO 
dominance

(γ7)

correlation degree 0.7232 0.737 0.755 0.6547 0.7381 0.6967 0.7022

4 CONCLUSION AND SUGGESTION

In conclusion, management quality is made up of 
many elements, it is a multidimensional concep-
tion. On the basis of GRA results, contribution dif-
fers from component to component and the order of 
dimension is as follows: related experience, average 
tenure, education level, team size, CEO dominance, 
heterogeneity of tenure, political relationship. To 
sum up, the extent of the contribution to the manage-
ment team resources is greater than the management 
team structure. The recommendations are as follows:

1      To rich management team resource. By hiring 
highly educated and abundant relevant work 
experience, talents and expanding the size of the 
management team to enrich management team 
resources, we can improve management quality 
and get management dividend.

2   To improve the management team structure. By 
extending the average tenure of management 

team number, and weakening CEO dominance, 
and increasing the heterogeneity of tenure to 
improve the management team structure, we can 
improve management quality and get management 
dividend.

3   To establish a good political relation. Although 
the contribution of political relationship of man-
agement team members of the management 
quality is the lowest, establishing a good polit-
ical relation with the government is still a fac-
tor that can’t be ignored under Chinese national 
conditions.
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AbsTrAcT: since the introduction of animation industry support policies, the development of the cartoon 
industry in Hebei province has experienced for eight years. so far, there are still many problems in technology 
and creativity in Hebei animation works. This paper starts with the creative technology and creative resources 
of Hebei animation, and analyzes the animation status and development strategy research in our province. It is 
believed that the Hebei animation should suit the local conditions, to maintain cooperation with large animation 
enterprises at home and abroad to processing the relationship, for the accumulation of capital means the growth 
of existing animation enterprises, learning advanced technology and experience at home and abroad at the same 
time. strengthening the cooperation between colleges and enterprises, pay attention to the cultivation of talents 
for classification, suitable and willing to learn digital 3D and interactive technology personnel specialized 
training for the quick mature, so as to adapt to the society and the needs of the enterprise. In addition, Hebei 
province animation creation should be from our own cultural tourism resources, not only can produce original 
animation works, but also can make an important contribution to protect and promot the tourism resources in 
this province.

since 2006, Hebei Province issued the implementa-
tion opinions on promoting the animation industry 
to accelerate its development, our province has expe-
rienced a rapid development period of eight years. 
In the past eight years in our province, it has estab-
lished three animation industry bases in baoding, 
shijiazhuang and Handan, as well as the emergence 
of many animation enterprises and a number of 
award-winning works, but now the overall level of the 
animation industry in Hebei province is not satisfac-
tory. In the research field of the animation industry, 
many scholars regarded the animation as a business 
industry to study, while ignoring the creative nature 
of animation. Our province animation creation is 
affected by many unfavorable factors, although the 
technical progress has been made, especially the three 
dimensional animation technologies has obtained a 
certain level, but it still has a big gap compared with 
the international digital animation technology. And 

the lack of original animation works in our province, 
especially in the animation creation theme, the lack 
of cultural self mining depth, especially Hebei rich 
tourism and cultural resources. Therefore, this paper 
will start from the perspective of creative technology 
and creative resources, analysis of the current situ-
ation and the development strategy of animation in 
our province.

1 THe LIMITATIOns AnD 
cOunTerMeAsures reseArcH OF 
AnIMATIOn creATIOn TecHnOLOGY In 
HebeI PrOvInce

In the field of animation, the proportion of film spe-
cial effects and the application of digital 3D anima-
tion technology in the product display area is larger 
and larger. In recent years, Pixar produces several 3D 
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commercial animation films, such as the “cars” series, 
“flying Pixar” have won the audience’s approval, also 
gain considerable box office. In the field of film and 
television special effects taking Weta digital in new 
Zealand for example, the production of the “Lord 
of the rings” series, “the Hobbit” series films, and 
worked with spielberg shooting a 3D version of the 
“Tintin”. Among them the large number of digital 
special effects scenes and characters are based on dig-
ital 3D theory and technology. but the product display 
areas, 3D panoramic display and 3D digital roaming 
technology develop rapidly. A virtual product form is 
displayed in the digital interactive three-dimensional 
panoramic device, which can make the audience have 
more comprehensive demonstration experience than 
from the photo and video product. Today, three-di-
mensional panoramic display technology is mostly 
used in product launches and Museum restoration 
show hidden treasures. 3D digital roaming technol-
ogy, including 3D modeling and computer interactive 
technology, realizes the migration, freedom in virtual 
model under way. The technology has been matured, 
and more applications have been made in beijing, 
shanghai and other developed areas of real estate 
projects and some theme park in exhibition display.

The development of the animation industry in 
our province is in the crack of beijing and Tianjin. 
Although experienced eight years of development, 
shijiazhuang, baoding has established animation 
industry bases, and has formed a production, learn-
ing and research, interrelated industry pattern, in the 
province to form a broad impact, but with the beijing 
first-tier city animation development there is a huge 
gap, the gap formed by many factors, we think that 
the reason but the most important is the promotion 
and the application development of 3D digital ani-
mation technology is insufficient. They combine 
through the introduction of advanced equipment, 
software and technical personnel training way has 
walked in the most front-end of digital 3D technology 
development and application. relatively, there is only 
Hebei Academy of Fine Arts in our province intro-
ducing a motion capture system from edison ani-
mation in 2013 and carrying out the teaching work. 
In addition, shijiazhuang Information engineering 
college is taken as the base of the animation indus-
try Incubation Park in the introduction of the 3D 
digital animation engine; specifically for 3D digital 
game production research work is teaching and prac-
tice. Aiming at the digital 3D animation technology 
progress of Hebei has not yet commenced from the 
whole, the speed is slightly slow, we should study 
more from advanced areas. For example, our prov-
ince animation enterprises can cooperate with beijing 
Disheng Animation Technology co., Ltd, the latter 
has been organized with the International Animation 
Association (AsIFA) to establish contact, and has set 

up for animation processing cooperation and inter-
national animation enterprise online platform, make 
the international animation orders and processing 
work to achieve a direct contact with the production 
of the platform on the Internet, makes the animation 
processing more convenient, also can make the 3D 
animation processing in our province level of making 
rapid promotion.

In many years of teaching practice and communi-
cation, it is found that, in most universities in Hebei 
Province, the training goals of animation profes-
sional also remain in the cultivation of talents with 
comprehensive technical ability, and two problems 
caused by this training goal of talent training, namely 
the graduates of the professional and technical level 
is low and lack of innovative capacity. In “Hebei 
Animation education Forum” held in April 25, 2014, 
the  organizers and participants of institutions also 
present graduates from school that have the difficulty 
in technology to achieve the work needs and creative 
planning capacity is insufficient.

Hebei province animation professional colleges 
design two-dimensional, three-dimensional equal 
in cultivating mode, the overall training mode bias 
of two-dimensional animation talent. This training 
mode emphasizes too much on talent and technology 
comprehensively and lacking the division for the per-
sonality technology, and also far away from the social 
practice demand. At the beginning of the personnel 
training, colleges and universities are based on 2D 
animation teaching as the basis, but lay the founda-
tion shall then personality characteristics and social 
practice for students of the need for classification 
training. excessive pursuit of comprehensive technol-
ogy for cultivating talents, will cause in the process of 
learning to care for this and lose that talent.

The two-dimensional paperless animation is oper-
ated based on drawing combined with two-dimensional 
hand-painted plate and appropriate software, so hand-
painted performance technique is paying more atten-
tion in creation. And the 3D animation software is 
very different, the most popular 3ds MAX or Maya 
and virtual reality software virtools, Quest3d soft-
ware commands have tens of thousands of, make a 3D 
model and movement is more complex and requires 
a skilled operation. The cultivation of students who 
majored in Animation 3D software general college 
teaching is from the beginning of the third year, that 
is to say, a student in the university after two years, 
only to face the arduous task of learning and prac-
tice, but also master the complex three-dimensional 
software operation, time is very limited. While the 
graduates entering society, need to focus its work on 
a post, these positions to a comprehensive technology 
request is not high, they can continue to learn the rel-
evant animation technology in the long-term work in 
the future.
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Therefore, the personnel training should be car-
ried out in accordance with the classification of stu-
dent interest and social needs, so that students can 
concentrate more, teaching can be more flexible, 
and practice more closely. For the demand of large 
three-dimensional software, can arrange students 
to early contact and learning, and appropriately 
increase the number of teaching. In addition, schools 
can also be considered and social training institu-
tions of cooperation in running schools, not only 
can improve the students’ operation skills quickly, 
but can also raise the need of talent for enterprise 
directional, so as to solve the employment problem 
of graduates. In the “Hebei Animation education 
Forum”, Dyson animation for cooperation in running 
schools and colleges conducted about, its purpose 
is to enhance the students’ practical ability, can be 
the competent related work after graduation as soon 
as possible. In the previous training, both animation 
pipeline collaboration skills, also have 3D software 
technology operation training, and has obtained the 
good effect.

2 THe creATIve resOurce 
LIMITATIOns AnD DeveLOPMenT 
cOunTerMeAsures reseArcH OF 
AnIMATIOn creATIOn TecHnOLOGY In 
HebeI PrOvInce

The reasons for lacking the creativity are the follow-
ing aspects:

1      The creation is less, the processing is multi. The 
animation productions in our province have been 
in the downstream link for a long time, which 
just do generation processing for large compa-
nies. This is related to the development of inter-
national animation, America, Japan, south Korea 
animation companies consider from the angle of 
making precision and cost, tending to china and 
India animation companies to cooperate. Large 
foreign companies are responsible for the creative, 
original painting creation, such as part of the prov-
ince, while similar animation company is respon-
sible for the animation processing work. Does the 
animation production cost limit do the original 
reason, our province animation company dimen-
sions are lesser, can undertake multiple expenses 
broadcasting, publicity and promotion of research 
and development of peripheral products etc.. This 
is the objective factors restricting our province 
animation development, is our province animation 
enterprise long-term in machining stage. We need 
to find their own way, make our province anima-
tion has its own characteristics, to embark on the 
road of development.

2   subject of creation are limited. Our province ani-
mation development is in the initial stage. There 
are 22 enterprises specializing in the animation 
production, and 10 enterprises have been identified 
by the Ministry of culture. Although most of them 
are processed, but there are some great companies 
trying to produce original animation. “Douding 
 happiness diary” produced by Hebei Maya film 
company has been broadcast in the ccTv chil-
dren’s channel; “Douding happiness diary” pro-
duced by Hebei Maya film company has been 
broadcast in the ccTv children’s channel; “Zhao 
Yun and click the box” produced by shijiazhuang 
deepness animation technology company is 
awarded in the eighteenth session of the shanghai 
Tv Festival “Asian animation venture capital will”. 
baoding Zhongke head Digital Technology co Ltd 
in 2009 produced 3D animation “the king of milu 
deer”, won the thirteenth session of the china Film 
Huabiao Award “excellent Animation Award” the 
first european and belgian international stereo-
scopic film festival “best long form stereoscopic 
film festival” Golden crystal award”. These films 
have been reflected the animation production level 
in our province, but also reflects the common prob-
lems in our province animation creation — sub-
ject limitation, reason lies in the lack of creativity 
and play as well, our province animation creation 
has experienced for 8 years, only three influential 
works, because of lack of creative themes play less 
limited technical advantage and improved. Our 
province tourism culture resources are abundant, 
but the three film, only positive definite Zhao Yun 
and our province tourism culture related. Douding 
story is somewhat similar to the “big head son 
and small head dad”, “deer” is a product of learn-
ing from the 1994 Disney animated “Lion King”. 
Although these two cartoons produced influence 
all over the country, but has not become our prov-
ince animation business cards, nor will improve our 
province animation influence.

3   In personnel training, there is a of lack of crea-
tive talents. Long term since, domestic animation 
has been effected by the Japan and us animation, 
from the story to the image design of learning in 
the Japanese beauty, not like the “Confucius” with 
a kind of chinese brand works. colleges tend to 
focus on Technology in animation talents training, 
ignoring the cultural. causes the student to china 
traditional culture, local culture and even don’t 
know. Therefore, when writing the narrow field 
of vision, the lack of domestic or regional works 
of cultural connotation, and copying, drawing the 
Japan us animation obvious traces. now hit the 
“Qin moon”, “Qin and Han heroes”, although 
the plot is taken from the chinese ancient, but 
the design of characters or with the Japanese 
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animation and network game shadow; “Polly” cop 
car with Japanese animation “irongut train man” 
of the shadow, which figures are europe and the 
united states of. visible, the domestic animation 
is mostly from Japan us animation, the lack of 
cultural self mining depth.

relatively,“Elk king” built by baoding Zhongke 
head and cTv interactive media cooperation is the 
more influential animation works. It combines the 
china animal protection of endemic elk with traditional 
mythology books “ShanHaiChing” about “Yunmeng 
water” scene together the story is the destruction of 
environment and protection against as external cues, 
aesthetic feelings will love as clues, to the animation 
as the media will chinese of traditional culture and 
modern civilization organic blend. compared with the 
“pleasant goat and grey wolf”, “naughty little horse 
jumping” and other children’s animation, “Elk king” 
will dig out of chinese classical culture, has become in 
recent years has the cultural connotation and realistic 
significance of excellent animation works.

How to explore our province animation creative 
resources better? “Zhao Yun and click box” pro-
duced by shijiazhuang Deepcg Animation in 2011 is 
a good representative. First of all, the works selected 
the famous general in Three Kingdoms - Hebei his-
torical and cultural celebrities Zhao Yun as a hero, 
Zhao Yun hometown - Hebei historical and cultural 
city of Zhengding, important tourist cultural herit-
age Dafosi and animation organic fusion. Through 
the design of new animated characters, to make the 
image of Zhao Yun lively, and animation and cultural 
tourism resources combined, realize the Hebei car-
toon brand operation and cultural tourism resources 
in the promotion of the win-win effect. From a 
technical point of view, “Zhao Yun and click box” 
characters and scenes are to achieve the full effect of 
3D, make the characters look more lively, more real-
istic three-dimensional scene. This work is not the 
depth of the animation will be the first 3D animation 
technology and tourism culture resources with the 
attempt. In early 2008, deepcg animation had made 
3D animation “arch bridge”, the ccTv movie chan-
nel broadcast has caused wide concern. Therefore, in 
2011 the creation of “Zhao Yun and click box” in 
the eighteenth session of the shanghai Tv Festival 
“Asian animation venture capital will” become the 
Asian range ten eventually winning one of the works. 
This also proves that the limitations of Hebei anima-
tion to seek survival and development to break their 
own creative resources in the crevice, finding suita-
ble road and method of their own.

According to the actual situation of our province 
animation, it is thought that it should suit one’s meas-
ures to local conditions, to maintain cooperation with 
large animation enterprises at home and abroad to 
process the relationship, for the accumulation of cap-
ital means the growth of existing animation enter-
prises, learning the advanced experiences at home 
and abroad at the same time. strengthening the coop-
eration between colleges and enterprises, pay atten-
tion to the cultivation of talents for classification, 
and the willingness to learn for three-dimensional 
and interactive technology personnel specialized 
training, to quickly mature, so as to adapt to the soci-
ety and the need of the enterprise. In addition, Hebei 
province animation to from our own cultural tourism 
resources, not only can produce original animation 
works, can make an important contribution to pro-
tection and promotion of tourism resources in this 
province.

The historical and cultural tourism resources are 
very abundant in our province. Take the ancient cap-
ital of Handan to Yanzhao culture as an example, it is 
beyond count of the idiom, the related historical leg-
end is a huge number of. Idioms and historical stories 
with a widely recognized advantages of resources, 
many idioms are originated from the monopoly of 
resources in our province, as long as we find the 
appropriate animation enterprise skills to exploit this 
resource, we can discover the treasure of this culture. 
Taking shandong Province as an example, in 2010 
launched the “cartoon” confucius, a counter old 
confucius old image, but the performance of young 
confucius wisdom, all this point more in line with 
the aesthetic appeal of children, is the local traditional 
culture into the animation example. Three dimen-
sional animation “in 2008 launched the Zhaozhou 
bridge” based on “the Luban built the Zhaozhou 
bridge” legend, young Luban as the breakthrough 
point, about the Zhaozhou bridge story.

Overall, the development of our province anima-
tion should start from the realistic conditions of their 
own, to keep learning, the latest animation technol-
ogy as a means, to find suitable for their own devel-
opment road. At the same time, our province tourism 
culture is rich in resources, and needs to be extended 
through the appropriate channels. combining the 
two, to the three  dimensional animation technology as 
the support, to the tourism, cultural resources as the 
animation creation  and adaptation of the background, 
so that our province animation works have distinctive 
regional characteristics, and to show my province’s 
tourism culture resources, help to promote the tour-
ism culture in Hebei.
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ABSTRACT: The endowment insurance problem of the new generation migrant workers has attracted more 
and more attention in the process of China urbanization. On the basis of the endowment insurance investigation 
from the new generation migrant workers, this paper analyzed the insuring situation of endowment insurance 
of these migrant workers, and at the same time, through the related data model, the Logistic regression effect 
of variables that Impact the migrant workers to participate the endowment insurance were studied. The result 
showed that the properties of the company, the stability of salary payment, the choice of acknowledging and 
importance, awareness of policy has significant influence on their choice of participating the endowment in-
surance. This paper also puts forward some suggestions for improving the endowment insurance of the new 
generation migrant workers.

KEYWORDS: New Generation Migrant Worker; endowment insurance; investigation; insurance behavior.

1 INTRODUCTION

With the rapid development of urban economy, the 
rural labor force which is a large scale and the insta-
bility was pushed to cities gradually. Urban migrant 
workers present a phenomenon that the new take 
places of the old, that to say the older generation of 
urban migrant workers returning gradually to home-
town and subsequent young urban migrant workers 
fill the vacancy. Compared with the old ones, the new 
generation migrant workers present different social 
characteristics in many aspects such as outlooks 
on employment and the planning of their lives[1-3]. 
Concerning the demand of economic development, 
the new generation migrant workers have more 
knowledge than the older ones, their degrees and 
some practical skills are more acceptable than previ-
ous generations. What more, new generation migrant 
workers have stronger learning ability and they can 
easily adapt to city life[4, 5]. So, under these circum-
stances, new generation migrant workers play the role 
of the main force of urban economic and social devel-
opment[6, 7].

For the new generation migrant workers, they own 
their ideals despite they are followers of their elder 
generation. When entering the city, new generation 
migrant workers can clearly feel that there is a huge 
gap between their former life in villages and present 
urban life in respect of physical, spiritual and cul-
tural level[8]. What’s more, the message explosion 
makes them tired of rural life and look forward to 
city life[9, 10]. They also intensely hope for Integrated 

into the city life, are part of the city, get equal treat-
ment and respect and create better conditions for 
next generation[11-13]. But under the condition that too 
many migrant workers flock into cities, serious social 
problems would be bursting out if they cannot enjoy 
equal rights such as social security and pension secu-
rity with citizens[14, 15].

Three aspects are used to analyze the current sit-
uation of new generation migrant workers’ endow-
ment insurance. From a personal point of view, 
although the new generation migrant workers have 
a higher cultural level compared with the previous 
 generation, but gaps between new generation migrant 
workers and urban employment do exist. In recent 
years, even they began to have some understanding 
of the endowment insurance, but they overlook the 
importance of endowment insurance because they 
believe that they are young adults now. From enter-
prise perspective: most companies think that this part 
of the fees which account little part of companies’ 
earnings would increase the burden of the enterprise 
itself. From an institutional perspective, the current 
endowment insurance system is to planning at a 
higher level and stipulates that endowment insurance 
can be get after your payment years add up to fifteen 
years which is harder for new generation migrant 
workers[16]. This is now facing the dilemma of the 
lower number of Insurance population and higher 
number of surrender. Based on these situations, it 
is particularly important to explore the problems of 
endowment insurance for new generation migrant 
workers.
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2 INVESTIGATION AND ANALYSIS OF NEW 
GENERATION MIGRANT WORKERS’ BASIC 
SITUATION IN LANZHOU

In this article, the required data are obtained from the 
questionnaire survey which is distributed in Lanzhou 
city, Gansu province in 2014. questionnaire was dis-
tributed to agricultural registered permanent residence, 
Non agricultural registered permanent residence and 
migrant workers. New generation migrant workers of 
the 80’s generation in Lanzhou were mainly investi-
gated. 350 questionnaires were distributed in this sur-
vey, and 336 recycled. After eliminating unqualified 
questionnaires, 330 effective questionnaires were got, 
percent of pass is 98.2%. During this investigation, 
there were 135 people (40.9%) confirmed that they 
attend the endowment insurance, 172 people (52.1%) 
did not attend endowment insurance, the other 23 
(7.0%), not sure whether they attend endowment insur-
ance. The following part investigates and analyze new 
generation migrant workers’ basic situation in Lanzhou.

2.1 Investigation of basic situation

In all new generation migrant workers that have been 
inquired which are born in 1980 there are 168 males 
which account for 50.9% and 162 women which 
account for 49.1%. 244 of them have gotten married, 
84 unmarried and 2 divorced. The detailed information 
about the degree and income is specified in table 1.

Table 1. Degree and income condition of new generation 
migrant workers.

Item Class Number Percentage (%)

education

primary school 11 3.3
middle school 144 43.6
senior high school 95 28.8
primary school 51 15.5
Bachelor Degree 29 8.8

monthly 
income

≤1500 7 2.1
1501-2000 120 36.4
2001-3000 136 41.2
3001-4000 45 13.6
≥4000 22 6.7

2.2 Work unit

The nature of the work unit and sign of labor con-
tract has great influences on new generation migrant 
workers’ joining of endowment insurance. According 
to the statistics, concerning the nature of enterprise, 
49 of them work in state-owned enterprise, 264 of 
them work in private enterprise, and the rest work in 
units of other properties. 29.7% of the new generation 
migrant workers want to join the insurance while their 

work unit makes that impossible. 22.3% of new gen-
eration migrant workers fail to sign a contract with 
their work unit.

2.3 Policy understanding

The cognitive situation survey reflects that 34.5% of 
the new generation migrant workers think that endow-
ment insurance is particularly important, 60.1% think 
is important, only 5.4% of respondents think endow-
ment insurance is not important. With policy under-
standing, however, only 4.8% of respondents said 
they are very familiar with the endowment insurance 
policy, 53.2% of the respondents have a rough under-
standing of endowment insurance policy, and 31.2% of 
respondents have a general understanding of endow-
ment insurance policy, while 10.8% of respondents 
are blind to endowment insurance policy. By contrast, 
we find that although more than 90% of the respond-
ents thought the endowment insurance is important, 
most of the new generation migrant workers are not 
entirely clear to endowment insurance policy.

2.4 Settle-in-city tendency

From table 2, the new generation migrant workers 
have a great willingness to Settle in the city, the pro-
portions of settling down in the city, not clear and must 
return to native place are 52.4%, 31.8% and 15.8%, 
respectively, this suggests that the new generation 
migrant workers are yearning for city life, and also 
strongly want to integrate into the city, and become 
part of the city. For years of working, at the same time, 
only 56.7% of the new generation migrant workers are 
more possibly to work more than 15 years (be sure 
or in all probability to work more than 15 years). in 
the context that endowment insurance should be paid 
more than 15years, according to the survey, new gen-
eration migrant workers who work more than 15 years 
account low proportion of samples that acquired.

Table 2. Condition of new generation migrant workers’ 
settle-in-city tendency and years of working.

item class number Portion (%)

settle-
in-city 
tendency

settle in city 173 52.4
Not clear 105 31.8
go hometown  52 15.8

Years of 
working

work more than 15 
years definitely

 58 17.6

More possible to work 
more than 15years 

129 39.1

Less possible to work 
more than 15years 

105 31.8

Definitely not work 
more than 15years 

 38 11.5
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3 ELEMENT OF NEW GENERATION 
MIGRANT WORKERS’ JOINING 
ENDOWMENT INSURANCE BEHAVIOR

In this paper, Spss16.0 and Logistic regression analysis 
methods are used to explore the element of new gener-
ation migrant workers behavior of joining endowment 
insurance. Five dimensions, personal situation, working 
unit, stability, cognitive level and settle-in-city  tendency 
are chosen, 13 variables included. Interpretation of the 
dependent variables and variables are as follows

3.1 Dependent Variable

Whether joining the endowment insurance is chosen 
as dependent variable and is separated into two cate-
gories, the first category: join the endowment insur-
ance which is assigned 0, the second category: did 
not attend endowment insurance which is assigned 1.

3.2 Explaining variable

In this paper, personal basic situation, work units, sta-
bility, cognition level and settle-in-city tendency are 
chosen as explaining variables, a total of 13 variables 
included. The variable assignment results are shown 
in table 3. The following five types of explanatory 
variables are presented respectively.

3.2.1 Personal basic situation
New generation migrant workers’ personal basic situ-
ation consists of gender, education, marital status and 
income. The four variables have obvious effect to the 
mode of decision-making, the outlook on life, values, 
the direction of life, and the ability to pay, thus affect 
new generation migrant workers’ attitude toward 
endowment insurance.

3.2.2 Work unit
New generation migrant workers’ work units are 
divided into unitary nature and whether to sign labor 
contract. The nature of the unit and whether to sign 
a labor contract are external factors that determine 
whether new generation migrant workers would 
attend endowment insurance.

3.2.3 The stability
Stability is mainly referred to frequency of work 
changing, the frequency of city changing and wage 
stability. Frequency of work changing and frequency 
of city changing to mainly reflect the stability of work 
which can influence the continuation of new gener-
ation migrant workers’ endowment insurance; Wage 
stability decides whether new generation migrant 
workers can pay pension every month timely.

3.2.4 The cognitive level
New generation migrant workers’ cognition level can 
be divided into policy understanding and awareness 
of the importance of endowment insurance.

3.2.5 Settle-in-city tendency
New generation migrant workers’ tendency to stay in 
the city tends to be measured by two variables: the 
willingness to settle in the city and years of working. 
The willingness to settle in the city decide the migrant 
workers’ attitude toward the premium of endowment 
insurance, years of working can decide whether migrant 
workers can pay enough for continuous 15 years.

3.3 The empirical analysis model

Table 3. Independent variable assignment list.

Independent 
variable 
name

variable 
name

Variable 
type

Variable 
assignment

Basic 
situation

sex (X1) dummy 
variable

female=0; mail=1

education 
(X2)

Ordinal 
variables

Primary school=1, 
middle school=2, 
senior school=3, 
college=4, 
university=5

Marital 
status (X3)

dummy 
variable

unmarried=0, 
married=1 

Monthly 
income 
(X4)

Ordinal 
variables

≤1500 =1, 1501-
2000 =2, 2001-3000 
=3, 3001-4000 =4, 
≥4000 = 5

Work units unit nature 
(X5)

Ordinal 
variables

State owned=1, 
private=2, 
individual=3, 
foreign-owned=4, 
joint venture =5, 
other=6

labor 
contact (X6)

dummy 
variable

unsigned=0, 
signed=1

stability frequency 
of work 
changing 
(X7)

Ordinal 
variables

≤1month=1, 
1-3months=2, 
4-6months=3, 
7-12 months 
=4, 1-2year=5, 
≥3years=6

frequency 
of city 
changing 
(X8)

Ordinal 
variables

≤1month=1, 1-3 
months =2, 4-6 
months =3, 7-12
 months =4, 
1-2year=5, 
3years=6

stability 
of wage 
payment 
(X9)

Ordinal 
variables

Monthly paid=1, 
quarterly paid=2, 
year paid =3, 
not clear=4

(continued )
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Table 3. Independent variable assignment list. (continued )

Independent 
variable 
name

variable 
name

Variable 
type

Variable 
assignment

Cognitive 
level

policy 
knowledge 
(X10)

Ordinal 
variables

Absolute 
understanding=1, 
rough 
understanding =2, 
basic 
understanding=3, 
hardly 
understand=4

importance 
awareness 
(X11)

Ordinal 
variables

especially 
important=1, 
important =2, not 
important =3

settle-in-city 
tendency

willingness 
to stay in 
city (X12)

Ordinal 
variables

Settle in city=1, 
not clear=2, back 
to hometown=3

years of 
working 
(X13)

Ordinal 
variables

≥15years=1, more 
likely to work 
over 15years =2, 
less likely to work 
over 15years =3, 
≤15years =4

3.4 Analysis of influence factors of new generation 
migrant workers’ joining endowment insurance 
behavior

Table 4. Logistic regression of new generation migrant 
workers’ joining endowment insurance behavior.

Independent 
Variable 
name Variable name

regression 
coefficient (B)

significance 
(Sig.)

Basic 
situation

sex (X1) −0.326 0.252
Education (X2) 0.502 0.214
marital status 
(X3)

−0.268 0.273

Monthly income 
(X4)

1.322 0.080

Work unit Nature of unit 
(X5)

−1.852 0.014

labor contract 
assignment (X6)

0.287 0.153

stability Frequency of 
work changing 
(X7)

0.030 0.452

Frequency of city 
changing (X8)

0.080 0.731

Stability of wage 
paying (X9)

0.34 0.021

Table 4. Logistic regression of new generation migrant 
workers’ joining endowment insurance behavior. (continued)

Independent 
Variable 
name Variable name

regression 
coefficient (B)

significance 
(Sig.)

Cognitive 
level

Policy 
understanding  
(X10)

0.275 0.016

Cognitive of 
importance (X11)

0.734 0.001

settle-in-city Willingness of 
stay-in-city (X12)

−0.423 0.061

Years of working 
(X13)

0.628 0.128

In This article, not attend endowment insurance 
is assignment 0, attended endowment insurance 
assigned. Logistic regression method analysis is used 
to study how 13 variables, as listed in the table above, 
impact new generation migrant workers’ joining of 
endowment insurance. The selected variable standard 
is set 0.05, exclusion criteria is set 0.10. Using sig-
nificant (Sig) to select variables that have significant 
impact in the model. Combined with the actual analy-
sis, the regression results are as follows:

3.4.1 The personal basic situation of new generation 
migrant workers does not have a significant effect on 
endowment insurance joining. A significance level of 
variables is as follows: gender: 0.252, education: 0.214, 
marital status: 0.273, monthly income: 0.080. all values 
are bigger than 0.05. Though monthly income, com-
pared with gender, education, and marital status, are 
low, which means has an impact on endowment join-
ing, all these factors cannot get through of Significance 
test. So personal basic situation has little effect on 
endowment insurance joining

3.4.2 The nature of work unit which significance 
level is 0.014, has significant influence on endowment 
insurance joining while labor contract signature has 
no significant effect on endowment insurance joining. 
Informal work unit damages new generation migrant 
workers social security rights. Informal employments 
which cannot supply endowment insurance make the 
study of the nature of the work unit necessary.

3.4.3 The stability, in addition to wage payment 
stability, has no significant effect on new genera-
tion migrant workers’ endowment insurance join-
ing. Because endowment pension should be paid by 
month in 15 continuous years, many new generation 
migrant workers confront with problem of difficulty 
in pension payment for their wages are paid by year 
or project.

3.4.4 According to the investigation and analysis 
of cognitive level, the importance, awareness has 
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great influence on new generation migrant workers’ 
endowment insurance joining. The importance of 
trust level detection of a significant degree of impor-
tant awareness is 0.001, far less than 0.01, while the 
significance level of policy understanding is 0.015, 
which varies between 0.01 and 0.05.

3.4.5 Analysis of settling-in-city tendency shows 
that settle-in-city willingness and years of working 
have no significant effect on new generation migrant 
workers’ endowment insurance joining.

To sum up, the nature of work unit, wage pay-
ment stability, policy understanding and important 
awareness have significant impact on new generation 
migrant workers’ endowment insurance joining in 
Lanzhou city while other impacts are not significant.

4 SUGGESTIONS ON OPTIMIZING NEW 
GENERATION MIGRANT WORKERS’ 
ENDOWMENT INSURANCE

4.1 Applying principles of flexibility and 
availability

4.1.1 Reduce expends base reasonably
Comparing with migrant workers’ income, current 
endowment insurance premium base is excessive 
which makes the new generation migrant workers 
don’t have the ability to bear. This situation results 
in new generation migrant workers’ lack of motiva-
tion to join endowment insurance. New generation 
migrant workers’ income is finite, and their basic life 
will be influenced after the burden of the pension. 
To eliminate the dilemma to new generation migrant 
workers, premium base should be reduced in order 
that more new generation migrant workers can afford.

4.1.2 Set up flexible premium methods
The current premium method of endowment insur-
ance for town workers is from work unit which is 
hard for migrant workers whose work are not stable. 
Migrant workers who work on the construction site, 
for example, their wages are generally paid according 
to the project length which may pay by a year or more. 
In this case, migrant workers, in a very long period, 
have no money to pay insurance cost; it is also the 
limitations of the present system. Therefore, flexible 
premium methods will be suitable for migrant work-
ers, which will improve the migrant workers’ pension 
problem.

4.1.3 Adjust timing of contribution payment 
reasonably

As is known to all, the current system regulates that 
pension can be get after paying continuous 15years. 
Endowment insurance is a long process; it only can 

be get after paying the time of contribution payment 
that prescribed. According to the endowment insur-
ance law: male workers that over 60, female workers 
over 55 and accumulative total pay fully 15 years can 
get the pension. From the survey of migrant workers’ 
work cycle, migrant workers’ average work time in 
the same place is only five years or so, and construc-
tion industry workers are less. In this case, in order to 
absorb more new generation migrant workers, time of 
contribution payment should be adjusted.

4.2 Strengthen the construction of relevant laws 
and regulations

The trend of phenomenon that young city migrant 
workers without endowment insurance are normal-
ized. Although laws stipulate that work units should 
pay insurance for the workers, the implement is poor 
for ambiguous provision and invalid provision. Now 
companies are not paying endowment insurance for 
new generation migrant workers, whose legal aware-
ness is inefficient to protect themselves Thus, it is 
imperative to introduce laws to protect the new gener-
ation migrant workers’ rights which are also appeal-
ing by new generation migrant workers.

4.3 Improve the importance, awareness of new 
generation migrant workers and firms to 
endowment insurance

Many enterprises, as new generation migrant work-
ers mentioned above, exist the same problem of low 
awareness of endowment insurance. Enterprises 
should avert faulty notion of traditional family endow-
ment and land endowment patterns. Private enter-
prises should change their faulty ideas which regard 
new generation migrant workers as cost burned. 
Notion should be built that new generation migrant 
workers own more specialized knowledge and skills 
which will bring more profits through prevent the out-
flow of skilled workers and saving capital of training 
new staff by paying endowment insurance for new 
generation migrant workers in the long run. For new 
generation migrant workers, payment of endowment 
insurance gives them a sense of belonging which 
make them contribute more for the enterprise.

4.4 Improve transferring of new generation migrant 
workers’ endowment insurance

The current regional endowment insurance system 
conflict with migrant workers instability of employ-
ment. Every social worker hopes to be own endow-
ment insurance, and willing to pay the relevant 
expenses. However, for the new generation migrant 
workers, it is difficult to avoid frequently changing 
jobs. This will cause endowment insurance suspend 
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after work transformation. Waste is caused when 
work changed for the limit of regional planning which 
caused the problem of low joining rate. So the solve 
of transferring problem will guarantee migrant work-
ers joining endowment insurance.

4.4.1 Establishment of id and social endowment 
data network

Current planning level of endowment insurance for 
urban working group remain at city in most China’s 
cities, only a small part of the region achieves provin-
cial planning. To fundamentally solve the  problems 
of flow of the labor and the endowment insurance 
mechanism, transfer of endowment insurance should 
be solved first. Migrant workers’ transfer of work 
unit leads to the unsustainable of endowment insur-
ance and lose the function of lifetime guarantee after 
they returning home. So, to improve the system of 
endowment insurance for migrant workers, it is crit-
ical to solve the problem of transfer. The rationality 
and validity of transfer of Payment should be val-
ued. Labor and social security departments can use 
resident identity CARDS to establish a database 
of migrant workers social endowment, so that the 
migrant workers endowment insurance account can 
be operated and transferred nationwide.

4.4.2 Establishing effective transfer of endowment 
insurance for urban and rural migrant workers

From the perspective of new generation migrant work-
ers, they may be settled in cities after many years of 
work in the city, the government should transform new 
generation migrant workers’ identity into urban work-
ers, remove the previous migrant status slowly. So the 
government should reasonably transfer new genera-
tion migrant workers’ endowment insurance for rural 
to endowment insurance for urban. The government 
should also take part of the responsibility, bearing the 
transfer cost of new generation migrant workers in the 
process of combination of endowment insurance for 
urban working group and rural residents, and remove 
the barriers that The transferred set to them, for the 
achievement of mutual communication, connection 
and transformation between endowment insurance 
for urban and rural, in order to achieve the transition 
of endowment insurance for rural to urban with the 
speeding up of urbanization and industrialization pro-
cess gradually. There are many places have imposed 
the endowment insurance for rural residents now, res-
idents of these areas should transfer their endowment 
insurance to endowment insurance for urban working 
workers as a whole after they get into city. But the 
capital of pooling account are too small comparing 
with pooling account of endowment insurance for 
urban working workers . Based on the situation that 

parts of our country has achieved the provincial plan-
ning, the local government should appropriate part of 
local fiscal budget to pooling account as repaying of 
industry to agriculture. If local fiscal budget has no 
money to fill the gap, the central government should 
take the final out responsibility.

5 CONCLUSION

New generation migrant workers are special group 
which formed in the Coordination of Urban and Rural 
Development and will make great contributions for 
the building of the Well-off Society in All-round Way. 
This paper studied the status of migrant workers 
endowment insurance and then analysis influence fac-
tors to the joining behavior of new generation migrant 
workers’ endowment insurance. finally Suggestions to 
improvement the endowment insurance for new gen-
eration migrant workers is put forward. The results of 
the study show that: work units, stability, and cognitive 
level have bigger influence on new generation migrant 
workers joining of endowment insurance, while per-
sonal basic situation and settle-in-city tendency are 
small. In this article, suggestions are put forward 
from aspects of principle of flexibility and validity, 
legislation building, improvement of new generation 
migrant workers and work units awareness, transfer 
mechanism improvement of endowment insurance for 
new generation migrant workers. With the coordinate 
efforts of the government and residents, the problems 
in endowment insurance for new generation migrant 
workers will eventually be resolved.
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1 THE CONNOTATION OF INTERNATIONAL 
TOURISM DESTINATION

What is the international tourism destination? This 
will be the first to speak from the definition of tour-
ism destination. In recent ten years, people who clearly 
proposed the concept of tourist destination is only 
British scholar Dimitrios Buhalis, he believes that the 
tourism destination is a unique entity determining the 
perception of geographical areas by tourists, and can 
provide the political and legal protection for tourism 
marketing and planning; Leiper think destinations can 
be interpreted as a traveler to stay for some time, and 
experience the rich local attraction places; Cooper 
believes that destination is focused to meet the needs 
and services of tourists. Although all three destination 
concepts expression somewhat different, it is not diffi-
cult to see that the tourism destination is a geographical 
area which area has unique overall tourism image, can 
attract tourists to come, can satisfy basic living needs 
and personalized travel needs of tourists , has a sound 
service system of regional management and coordi-
nation mechanism. What kind of tourism destination 
can be called an international tourism destination? The 
world famous tourist destination has a wide geographi-
cal distribution and different image, to propose an accu-
rate and accepted definition is difficult. There are two 
main categories of domestic literatures on international 
tourism destination, one kind is research literature on 
the international tourist island of Hainan, the other is 
research literature on construction of international tour-
ism city. Since Sichuan and Hainan are provincial-level 
regions, the more we made reference to the understand-
ing and interpretation of “international” words is about 
Hainan relevant literatures. The Secretary of China 

National Tourism Bureau Shao Qiwei thinks: interna-
tional tourism island means the high degree interna-
tionalization, high environmental quality, high service 
standards, comprehensive supporting facilities. Hainan 
provincial Party Secretary Wei Liucheng pointed out: 
internationalization is to comprehensively improve the 
tourism infrastructure and social infrastructure, man-
agement, service level, to provide international stand-
ards of service. Governor of Hainan Luo Baoming 
also pointed out that: construction of the international 
tourism island is to let the international tourists enjoy 
the first-class services, at the same time, allowing more 
domestic tourists enjoy the international standard of 
tourism service without going abroad. All those three 
government officials talked about internationalization 
of internal destinations from the perspective of tour-
ism supply, namely through internal factors of tourism 
destination such as tourism products, tourism service 
facilities, tourism infrastructure, tourism destination 
management. This paper argues that, achievement 
of international tourism destination must be consid-
ered from two aspects of tourism supply and tourism 
demand, continuing to explore the international tourist 
market is also an important strategic step in the inter-
nationalization of tourist destinations.

2 ANALYSIS CONDITIONS OF BUILDING AN 
INTERNATIONAL TOURIST DESTINATION 
IN SICHUAN PROvINCE

2.1 The features of tourism resources

2.1.1 The original ecological outlook highlights
First of all, as far as natural tourist resources in 
Sichuan, “ Ancient” (ancient Shu and culture of the 

9781138027282_Chp_3023.indd   995 4/22/15   6:06 PM



996

Three Kingdoms), “Secret” (religious culture of 
Mount Emei, Le, Qingcheng), “Simplicity” (Qiang, 
Tibetan, Yi and other ethnic minority customs) and 
“wild” (original ecology of mountains and rivers) 
together constitute Sichuan’s irreplaceable tourism 
development foundation.

Secondly, from resource- market- products angle, 
Sichuan compared with neighboring provinces, its 
historical culture resources less than Shaanxi, its reli-
gious culture resources less than Tibet, its Ethnic cus-
toms less than Yunnan, only natural tourism resources 
is rich and unique. In eastern Sichuan is famous 
Sichuan Basin, terrain is low, altitude is generally 
between the 300 to 400 meters, low mountains and 
hills interspersed, products is rich; The west is full 
of plateau and mountains. This kind of terrain the 
landscape creates different types of natural environ-
ment and unique scenery, What’s more, its biologi-
cal diversity, perfect ecological environment make 
Sichuan becoming one of the most abundant tourism 
resources in China. The success of Sichuan panda 
habitat application of World Heritage demonstrates 
the unique charm of the original ecological tourism 
once again. The ancients said that “the world land-
scape view in Shu”, so the original ecological outlook 
highlights Sichuan tourism resources.

2.1.2 “Quick rhythm” Chengdu urban style under 
the concept of modern tourism resource

Chengdu, capital of Sichuan province’s tourism 
revenue was ranked first, Chengdu is also the first 
station of Sichuan for inbound tourists. As the most 
important tourist hub in Sichuan, Chengdu’s devel-
opment speed is amazing. On 2010 October, well-
known financial magazine “ Forbes” in America 
release a research report about the fastest city over 
the next ten years. With strong development path and 
rapid rise of the global high-end industry, Chengdu 
entered the list of “the fastest city” and reached the 
top. In April 9,2012, American “Fortune” maga-
zine and Chengdu Municipal People’s Government 
jointly announced that the twelfth Fortune Global 
Forum will be held in Chengdu, this is a Fortune 
Global Forum held in Shanghai, Hongkong, Beijing, 
the first choice in China’s central and western hinter-
land city. On 2013 December, the latest issue of “the 
first finance and economics (blog) weekly” classi-
fied 400 National Cities, 15 cities such as Chengdu, 
Hangzhou, Nanjing is becoming new First-tier 
city, Chengdu ranks the first. In January 3, 2014, 
the first press conference by Chengdu Government 
Press Office in 2014. Chengdu’s press spokes-
man Chen Fu introducts that, 2013 Fortune Global 
Forum and the twelfth World Chinese Entrepreneurs 
Convention held successfully, greatly improving 
the visibility, reputation and international influence 

of ‘city of wealth and success’ in Chengdu, more 
than half of the world’s top 500 enterprises settled 
in Chengdu. Multinational enterprises settling will 
promote development of business and MICE tour-
ism, enhance image and international reputation of 
Chengdu, thereby promoting the overall develop-
ment of tourism in Sichuan province.

2.2 Regional comparisons on international tourism 
destination condition of Sichuan

2.2.1 Preliminary conditions for construction of 
international tourism destination

In recent years, tourism economy grows rapidly in 
Sichuan. In 2011 the total tourism income is 244.9 
billion yuan, in 2012 the total tourism revenue 
increased to 328 billion yuan, in 2013 was 387.7 bil-
lion yuan, a great increase, and ranked the seventh in 
china and the first in western region.Compared with 
2008,the tourism economy increases 280 billion yuan 
in 5 years. First half of 2014, in the harsh economic 
environment, Sichuan’s tourism industry is still 
steady advance, under the background of inbound 
tourism downturn, the number of inbound tourism in 
Sichuan achieved the growth of 15.8%.

As the only tourism standardization model 
Province, Sichuan sets standards to deal with tourists 
rush in china firstly. In 2013 “eleven” golden week, 
Jiuzhaigou were stranded because of the large num-
ber of visitors at the peak. In order to avoid similar 
incidents happening again, Sichuan study and formu-
late the “ tourist attraction standards at tourist peak” 
which became China’s first standard at peak period 
of visitor management in tourism industry, filled the 
5A-class tourist scenic service quality standard blank 
at tourist peak in our country, made service function 
and quality in Sichuan reaching international level at 
tourist peak.

In 21st century science and technology change 
rapidly, the construction of international tourism 
destination must place tourist information, ser-
vice network in the equally important position with 
tourist traffic. Sichuan is currently building “2+1” 
intelligent tourism demonstration zone, Chengdu, 
Mianyang, Leshan will be bulit intelligent tourism 
city, Jiuzhaigou, Dujiangyan, Huanglong and the 
orther seven scenic spots will be built intelligent tour-
ism scenics. Enhancing tourism information application 
level is also one of the attractive factors to contruct 
international tourism destination in Sichuan.

2.2.2 Comparative difference exists between the 
western provinces in inbound tourist market

The first step to construct an international tourism 
destination for Sichuan is getting absolute advan-
tages in competition with China’s western provinces. 
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Unfortunately, although rich tourism resources in 
Sichuan, serious imbalance have existed between 
domestic tourism market and inbound tourism mar-
ket in tourism development. In 2013, Sihuan’s num-
ber of domestic tourists ranked fourth in China, but 
inbound tourists’ number was fifteenth. Even in the 
western China, inbound tourists’ number is lower 
than Yunnan, Guangxi, Shaanxi, As shown in table 1. 
From 2008 to 2012, reception of international tour-
ists grow rapidly, improved from about 700000 pas-
sengers in 2008 to 2273400 passengers in 2012, but 
compared with other three provinces there are gaps, 
especially compared to Yunnan Province, the number 
of international tourists received only half of Yunnan 
in 2012. But overall, the international tourism market 
development potential of Sichuan is huge, growth rate 
ranked first in these four provinces. Due to the gaps 
of inbound tourists’ number compared with other 
provinces, foreign exchange income also failed to 
go beyond. At present, the inbound tourism level of 
Yunnan ranked first in western provinces, from 2008 
to 2012 tourism, foreign exchange income of Yunnan 
(as Table 2 shown) has maintained a growth rate of 
more than 12%, especially in 2011 and 2012, growth 
is more than 20%, with an important contribution to 
the economic growth of Yunnan Province, Yunnan 
focuses on the development of the tourism industry. 
Comparing Shaanxi with Guangxi, inbound tourism 
reception number in Guangxi is more than Shaanxi, 
but tourism, foreign exchange earnings are less than 
Shaanxi, this phenomenon shows that Guangxi prov-
ince should promote per capita consumption and 
stayed days of inbound tourists, also gives great inspi-
ration to expand inbound tourism market in Sichuan 
province.

In addition, Shaanxi Xi’an and Guangxi Guilin 
are the China’s first introducing best tourism city 
to the world which were investigated by the World 
Tourism Organization in 2003.Yunnan Lijiang is also 
well-known in recent years, liked by many overseas 
visitors, while there is a gap in core tourism city 
‘s notability in Sichuan province and these three 
provinces.

Table 1. 2008-2012 reception of inbound tourists compar-
ison in Sichuan and Shaanxi, Guangxi, Yunnan (million).

Province 2008 2009 2010 2011 2012

Yunnan 250.22 284.49 329.15 395.38 457.84
Guangxi 201.02 209.85 250.24 302.79 350.27
Shanxi 125.73 145.08 212.17 270.41 335.24
Sichuan  69.95  84.99 104.93 163.97 227.34

According to the National Tourism Bureau official website 
statistics http://www.cnta.gov.cn

Table 2. 2008-2012 international tourism income compar-
ison in Sichuan and Shanxi, Guangxi, Yunnan (million).

Province 2008 2009 2010 2011 2012

Yunnan 10.08 11.72 13.24 16.09 19.47
Shanxi 6.60 7.71 10.16 12.95 15.97
Guangxi 6.02 6.43 8.06 10.52 12.79
Sichuan 1.54 2.89 3.54 5.94 7.98

3 STRATEGIC CHOICE OF INTERNATIONAL 
TOURISM DESTINATION CONSTRUCTION 
IN SICHUAN

According to the research on the understanding of 
“international” word, it reflects in two aspects: tour-
ism supply internationalization and tourism market 
internationalization. Based on these two points, strat-
egies for building international tourist destination in 
Sichuan should act from two pieces.

3.3 Tourism supply internationalization strategy

Tourism supply internationalization is mainly embod-
ied in tourist products, Regional tourism cooper-
ation, tourism infrastructure and other aspects of 
internationalization.

3.3.1 Brand strategy of tourism products
Sichuan should strive to create several international 
well-known tourist route brands and tourism festi-
val brands. Tourist route products can be combined 
with original ecology, image, creating Panda Home 
exploration tour, looking for a Shangri-La trip, cre-
ating a different world heritage tour; Tourism Festival 
should focus on building China Chengdu International 
Festival of intangible cultural heritage, China Chengdu 
International Food Festival, Liangshan Yi International 
Torch Festival, Dujiangyan Water Festival and so on.

3.3.2 Strategy of regional joint development
The State Council document No.31 promote integra-
tion of regional tourism as the key, Sichuan should seize 
this opportunity, actively seeking tourism cooperation 
with neighboring provinces, participating in regional 
tourism cooperation. For example, build 317,318 
world tourism destination with Tibet; achieve free 
tourism cooperation, share regional tourism resources, 
tourist information with Chongqing, Shaanxi, Yunnan 
and other neighboring provinces (city).

3.3.3 Strategy of tourism infrastructure 
consolidation

Tourism infrastructure consolidation is the pilot 
work of tourism developers. In order to achieve an 
international level of Sichuan’s tourism, comfort and 
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convenience traffic network, tourism information 
construction and perfect tourism public service facil-
ities are indispensable. On one hand, Sichuan should 
consider the construction of external transportation 
system, especially the open and incremental of inter-
national non-stop flights; optimization of internal 
tourism traffic system, perfection of tourists distrib-
uting and transferring system adapted to main traffic 
facility’s capacity, to adapt to the visitors center and 
transit system, forming safe, convenient and comfort-
able stereoscopic traffic network. On the other hand, 
while strengthening the basic capacity of building 
tourism information, establish multi-level and open 
tourism information application system, for exam-
ple, construct global-oriented, comprehensive and 
accurate, timely updated, intelligent and convenient 
public travel information service system with strong 
credibility.

3.4 Strategy of tourism market internationalization

Tourism market internationalization is mainly 
reflected in the choice of target market positioning 
and internationalization of tourism marketing and 
promotion.

3.4.1 STP strategy on inbound tourism market
Domestic tourism market and inbound tourism mar-
ket in Sichuan developed unbalanced, in order to 
achieve the goal of international tourism destination 
construction, inbound tourism must be paid great 
attention to and be put into more prominent position. 
Sichuan must focus on international tourism mar-
ket segmentation research, according to the tourism 
demands of segmented markets to develop a strong, 
targeted tourism product, to carry out targeted mar-
keting activities. Sichuan must deepen Taiwan mar-
ket, consolidate Hong Kong and Macau market, focus 
on developing Japan and South Korea markets, the 
ASEAN market, which is closer to China, take the 
American and European markets into account.

3.4.2 Strategy of overall image
During the marketing of tourist destination, a unified 
and clear overall tourism image is very important. 
Sichuan must constantly deepen the “World Sichuan, 
Panda Hometown “ image in the marketing process, 

highlight the original ecological landscape, the origi-
nal ecological town, the original ecological nation and 
the original ecological country through integration of 
excellent natural and cultural tourism resources of 
Sichuan, and continuously improve well-knowness 
and attractiveness of Sichuan original ecological 
tourism brand at home and abroad. At the same time, 
strengthening the publicity of Sichuan tourism image, 
actively playing the role of expo, sports events, fes-
tivals, the International Summit Forum, striving to 
set up offices in Japan, Korea and other key foreign 
markets, accelerating the establishment of Sichuan 
tourism website with main tourist source-language 
version, innovating Sichuan tourism brand advertis-
ing form at mainstream media home and abroad, to 
highlight long-term and sustainable publicity effect.

ACKNOWLEDGMENTS

This research was supported by two projects. Social 
sciences key research base of Sichuan Education 
Department—Sichuan Tourism Development Research 
Center funded project (LYC14-19); Chengdu University 
of Information Technology, Yinxing Hotel Manage-
ment College research funded project (YXK2014-09).

REFERENCES

China city new classification list: Chengdu among the “new 
line” first financial weekly list of [N]. City, 2013-12 -19.

Liu Youli. “The world’s fastest-growing city”, “the research-
ers Forbes” columnist Joel Kotkin first Lai Rong [N]. 
Chengdu Business Daily, 2011-04 -19.

Sichuan Province People’s government. Sichuan Province 
“1025” tourism development planning of [Z], 2011-12-05.

Wang Yue, cold grandeur. The world’s top 500 enterprises 
settled in Chengdu Tianfu Morning Post super half of 
[N]., 2014-01-03.

Xu Navy. The international tourism island construction 
standard of inbound tourism perspective and evaluation 
system research — take Hainan Island as the example 
of Nanjing Normal University doctoral thesis based on 
[D], 2011,3.

Zhang Li Ming. Department of tourism destination var-
iable mode research [J]. Journal of Southwest Jiao 
Tong University system and space to play, 2005,6 (1): 
78–83.

Zhong Hangming, Yu Xuecai. Foreign tourist destination [J]. 
research review of tourism science, 2005,19 (3): 1–8.

9781138027282_Chp_3023.indd   998 4/22/15   6:06 PM

 



999

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

The business model of system optimization for The Fifth Party Logistics (5PL)
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ABSTRACT: The 5PL refers to “system optimization” logistics service providers, which have some logistics 
assets (light asset type) and they use the system optimization theory, electronic commerce and information 
network technology to conduct the overall coordination and logistics operation in the supply chain. Providing 
the service for customers such as supply chain integration, process optimization and resource collaboration, is 
the core idea of the fifth party logistics theory system. Research has shown that, system integration and con-
struction of the new business model, can realize logistics system optimization, supply chain management inte-
gration, logistics solution implementation, integrated logistics resources collaboration. The market system for 
5PL, between the service elements of supply side, service products of the demand side, has the characteristics 
of volatility, oriented, interactive and fusion.

KEYWORDS: The fifth party logistics (5PL); system optimization; business model.

1 INTRODUCTION

This paper focuses on the discussion of the fifth 
party logistics business model. The research is based 
on two premises: the author has engaged in the 
research on the logistics industry practice for more 
than 30 years; the author presided over the subject 
of “international container transportation business 
area management”(COSCO) and “logistics enterprise 
management system”(Grandbuy Group) subject to 
a successful case. The theory of long-term thinking 
as well as successful practical case, constitute the 
research foundation of the fifth party logistics series 
theoretical results.

According to the latest research results, the author 
has put forward different views on 5PL connotation, 
looking forward to peer discussion. One is 5PL as a 
part of logistics assets (asset light) service providers, 
participating in the actual operation of supply chain 
logistics services, is the upgraded version for 3PL 
service; the second is based on two kinds of view-
points of the information service of logistics and vir-
tual logistics, further propose the research theory of 
5PL is “system integration logistics” business model.

2 THE CONNOTATION OF 5PL

2.1 The major views of foreign

Morgan Stanley Group (2001), [1] consider 5PL is the 
logistics supply chain information network based on 
electronic commerce. It covers all parties in the sup-
ply chain which emphasize information ownership; 

With the development of first party logistics to 5PL, 
the logistics, asset logistics service provider owned 
reduced continuously, the ability of information 
control was strengthened. Gunasekaran and Ngai [2] 
believe that 5PL is the electronic commerce, logistics 
network based on global operation. Vasiliauskas and 
Jakubauskasy. [3] Abraham (2002) thinks, [4] 5PL is 
the virtual logistics. 5PL is a bridge between the tradi-
tional 3PL and the model of 4PL, which prompted the 
existing technology and infrastructure of first party 
logistics, to drive the cost transfer from supply chain 
to the virtual enterprise organization.

2.2 The major views of domestic

Mingke He (2004) think, [5]5PL is the logistics ser-
vice providers of information services. 5PL provide 
logistics information service, providing supply chain 
logistics information service regional range, multi 
industry, many enterprises.

Zuqi Feng (2004) thinks, [6]5PL is the logistics 
information service provider. It provides e-commerce 
technology to support the entire supply chain in the 
actual operation and can be combined with the inter-
face with the executive members as well as provid-
ing collaborative service for enterprises in the supply 
chain.

Xiongfei Lu (2008) thinks, [7] 5PL is the logistics 
service providers to provide comprehensive opera-
tion of electronic commerce solutions. Improve the 
efficiency of the supply chain in the actual operation 
by using information technology, and can effectively 
all member enterprises in the supply chain collabo-
ration service. Construction of a service oriented 
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architecture (SOA) electronic commerce information 
service platform based on 5PL.

Xingzhong Wang (2009) thinks, [8] 5PL refers to 
itself does not have the logistics operation, physical 
products, but it manages the whole logistics network, 
virtual logistics service providers.

Shufeng Wang (2014) thinks, [9] 5PL refers to a part 
of the logistics assets (asset light), provides a plural-
ity of integrated supply chain management service for 
the customer, with system integration, process opti-
mization, resource coordination function attributes, is 
a system of integrated logistics service provider.

3 FIFTH PARTY LOGISTICS SYSTEM 
OPTIMIZATION

3.1 The core thought of 5PL theoretical system

The latest research shows, system of 5PL market, 
supply side factors between services, demand side 
service product, with volatility, oriented, interactive, 
the fusion characteristic. 5PL, providing a plurality of 
integrated supply chain management service for the 
customer, system integration, process optimization, 
coordination of resources, is the theoretical system of 
important core. By optimizing the system, and build-
ing a new business model, can realize the optimi-
zation of logistics system, supply chain integration, 
logistics solutions implementation, overall logistics 
resource synergy.

The development process of 5PL, constitutes the 
different functional logistics service provider. 5PL 
evolution process with various Service Providers 
Association. see table 1.

Table 1. 5PL evolution and various service providers asso-
ciation matrix.

The service content of 5PL, with e-commerce, net-
work and information technology, the overall coordi-
nation of the whole supply chain, and provide new 

supply chain logistics solutions.5PL system conno-
tation and extension of function structure model as 
shown in figure 1.

Figure 1. The theory of 5PL function structure diagram.

5PL service element. Mainly consists of three 
characteristics of integrated, optimization and col-
laborative; Four goals of the highest efficiency, the 
shortest time, the most convenient, the optimal cost; 
Three links of transportation, warehousing and dis-
tribution; Seven functions of packaging, handling, 
transport, storage, distribution processing, distribu-
tion and information processing. as shown in table 2.

Table 2. The 5PL service elements list.

5PL services products (4 characters). Service 
products have four characteristics, can be integrated, 
standardized, systematic, differentiation. Integrated 
(operation), 5PL is based on IT technology for each 
link of the supply chain customer portfolio, the actual 
operation platform system into the client, collect 
items in order to achieve the real-time dynamic infor-
mation, tracking, monitoring, evaluation, feedback 
operation information, to satisfy the demand of cus-
tomer. See table 3.
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Table 3. The 5PL service products list.

3.2 5PL system integration advantage

The realization of the optimization of supply chain 
integration. To participate in the actual operation, the 
standardization of logistics information system inte-
gration provider, integrated logistics information sys-
tem to a system of a system. As long as any one of the 
links in the supply chain, can be installed in the logis-
tics information system, seamless integration with the 
upstream and downstream of its own, any information 
in this system is open, transparent.

4 THE 5PL BUSINESS MODEL

In the development of economic globalization, indus-
try market environment, vigorously develop modern 
service industry, has become a new mode of economic 
development. Relevant data shows, the modern service 
industry market is huge, modern logistics demand is 
increasing, especially for the systems with integrated 
business model of fifth party logistics service mar-
ket demand more urgent, become the future trend of 
the development of the new logistics service market. 
By expanding the service function of the logistics, for 
enterprises provide effective supply chain management 
solutions, for Multinational Corporation to provide 
“one-stop logistics services solutions”, can be imple-
mented by “logistics service provider” to “supply chain 
service provider” change, is the logistics enterprises an 
important means to gain sustainable competitiveness. [10]

4.1 Fifth party logistics operation mode

5PL operation mode is mainly embodied objects 
dynamic and logistics resources in the supply chain 
of information integrated. 5PL promotes the devel-
opment of modern logistics industry, that has to do a 
good job of informatization and, information system 
plays an important role in the supply chain.

[Case 1] American dry cargo storage company 
(D.S.C) has more than 200 customers a day and, 

received a lot of orders, information systems need 
good. To this end, the company will be many table 
compiling computer programs, a large amount of 
information can be quickly input and transmission.

[Case 2] A European distribution company, set up 
an effective customer information feedback (ECR) 
and just in time (JIT) system. Do we produce what 
the customers want, rather than to produce something 
customers to buy. Turnover warehouse goods per year 
of about 20, if the use of customer feedback and the 
most effective means, can be increased to 24 times! 
So, can greatly increase the throughput of the ware-
house. Through the JIT system, which can be quickly 
obtained from a retail store sales feedback information.

4.2 Fifth party logistics system structure

In 5PL system, logistics enterprises will play a 
greater role, which can support the whole supply 
chain and can integrate all the members of the coop-
erative service for the enterprises in the supply chain. 
Adding the basic data layer on the basis of the fourth 
party logistics system, and the database update and 
exchange information timely; in the data analysis 
layer, the third party logistics will get the customer 
and supplier information, then conduct an analy-
sis and sorting, so as to obtain the best integration 
scheme. 5PL system structure is shown in figure 2.

Figure 2. The 5PL system structure diagram.

5PL based on IT technology, focuses on the whole 
supply chain system. Fifth party logistics is a kind 
of standardization of logistics information system 
providers, if any one link in the supply chain, can 
be installed downstream of the seamless connection 
between the logistics information system and their. 
Any information in this system is open and transpar-
ent, it is a layer with a level of logistic system. Future 
development of the traditional business model, is 
based on 5PL operation mode innovation.

4.3 Application of the middleware of GIMIS 
positioning system in 5PL

Logistics management object is always moving in 
space, will result in both MIS and GIS fusion and 
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GIMIS system. The GIMIS system will map engine, 
engine and workflow engine combination, can accu-
rately identify the logistics demand and provider of 
spatial information, and on this basis to provide fifth 
party logistics service.

Through the mobile phone number recognition 
logistics personnel information, determine the items 
of information through a mobile phone to scan the bar 
code information, determine the location information 
from the GPS module in the mobile phone, realize the 
logistics of goods location, ßselect the map can be deter-
mined the region’s articles, and can sell the goods and 
related logistics personnel and vehicles, the whole pro-
cess flow monitoring logistics. ViewSonic Q6 mobile 
phone set intercom, positioning and barcode scanning 
in a body, can be used as experimental prototypes. Can 
these features to object linking and embedding user 
control (OCX) approach to the third party call.

Fifth party logistics business process and integration 
with GIMIS: review of 5PL business processes, devel-
opment of the fifth party logistics system and work-
flow engine based on MIS, and the GIMIS middleware 
integration, to build 5PL Based Middleware, workflow 
engine, positioning engine, map engine function mod-
ules provide a third party call to object linking and the 
embedded user control mode. See figure 3.

Figure 3. 5PL business process and the integration of 
GIMIS diagram.

The integration of GIMIS middleware and group 
communication module based on 5PL. Development 
of GIMIS based telephone dispatching system of 
5PL. The system is embedded workflow engine for 
5PL, the integration of personnel, vehicles, goods 
identification, scheduling, tracking and other func-
tions, and has a variety of communication channels, 
including telephone, intercom, SMS, data etc..

5 CONCLUSION

Through the system optimization of fifth party logis-
tics, construction of the new business model. The 
service of SCM integration, process optimization and 

resources coordination for the customer, is the core idea 
of 5PL theory system.5PL refers to have some logistics 
assets (asset light), using the system optimization the-
ory, E-commerce and information network technology 
etc., As well as the logistics service provider of System 
optimization of the overall coordination and logistics 
operation in the plurality of supply chain.

5PL development into a new pattern, study in the 
new stage. Further research should be based on the 
three basic theory of system engineering, SCM, sys-
tem optimization, Using the system theory and method 
etc., to make further progress in the aspects of concept, 
mode of operation, information platform construction.
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ABSTRACT: In recent years, with the increase of social development and criminal crackdown, the food and 
drug crime has gradually emerged, and has been increasing. In order to effectively control the food and drug 
crime, we should deeply analyze its risk factors, current situation and its causes, which can help us seek a rea-
sonable path to legal governance.

KEYWORDS: Food and Drug Crime; Risk Factors; Legal Governance.

1 FACTOR OF FOOD AND DRUG CRIME

Risk factors of crime are an important part of the risk 
factors prevention paradigm. 20th century late, There 
were pioneers just like Hawkins David and Richard 
Catalan o who introduced the risk factor prevention 
paradigm into criminology from the view of medical 
and public health. The basic idea of this paradigm is 
to identify and limit the risk factors as well as to iden-
tify and enhance protective factors. This is mainly 
because the risk factors indicate increasing the like-
lihood of post-implementation of crime, however, 
protective factors presages reducing the possibility of 
post-implementation of crime. The risk factor of the 
food and drug crime refers to, which is closely related 
to the occurrence of food and medicine crime, and a 
number of factors which have the role of foreshadow 
for food and drug crimes.

In terms of risk factors to the occurrence of food 
and drug crimes, Yu Qiwu held that “The reason 
affecting fluctuations of product quality can be sum-
marized as man, raw materials, equipment, methods, 
and environments in these five factors”. And Felson 
believed that any crime is necessarily the result of the 
combined effect of three factors, which is a potential 
motive for the crime perpetrators, missing a poten-
tial target and effective supervision. It can be seen 
that risk factors related the food and drug crime 
are mainly concentrated in the main, the entire pro-
cess of production and sales operations and external 

environments. Using an analysis of McKinsey logic 
tree can be achieved on specifics of the food and drug 
crime of risk factors. This method is hierarchically 
listing sub-problems of the food and drug related 
crime to all matters relating to the implementation 
of the food and drug crime associated exhaustively. 
Risk factors of food and drug crime mainly include: 
owning a large illegal interests, unscrupulous deal-
ers, various sales channels, the low-income con-
sumer groups, the illicit origin of raw materials, fake, 
anti-fake, anti-counterfeit awareness of consumer 
knowledge and weak government supervision, coun-
terfeiting technologies and the means of covering up 
criminal acts.

This paper used analysis of Spearman to ana-
lyze 71 food and drug crimes judgments coming 
from the “China Court Net”, which is to explore the 
risk factors and the dangers degree of the food and 
medicine.

Table. Correlated coefficient between risk factors 
of the food and drug crime and the degree of harm-
fulness of crime
Note: (1) the total sample is equal to 71. The num-
ber of risk factors refers to the number of risk factors 
present in each case, the degree of harm is thinking 
of a measure as the amount that case involved, the 
numbers involved behind are the amount each case 
involved (more than million yuan).
(2)When ** confidence level (twin probe) is 0.01, the 
correlation is significant.
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Variables

The number of risk factors
5  4  8  7  5  5  5  4  5  4  6  7  6  5  5  6  7  7  6  4  5
6  5  7  7  5  6  6  6  4  3  4  7  3  2  2  3  3  2  6  5  4
6  6  5  6  6  6  5  7  5  3  7  5  7  8  7  5  4  4  4  6  6
4  5  4  5  6  6  5  5

Harmfulness Level
185       50         300      1000   1000    260    346     93     36
12         25         3000    5000   7000    200    300     600   1000
400       300       300      200     3000    695    9900   61     300
35000   164       5          9         0.7       50      44       8     0.9
4           0.8        7.5       200     44        160    640     22    238
1500     1580     20000  100     24000  148    4         54    12
15000   10700    500     969     30        32      42       100   800
34         300        300     340     400      780    340     300

Sig. (Bilateral/twin probe) 0.000
Standard error 0.072
95% Range of Confidence   0.806 (Upper limits) 0.528 
(lower limits) 
The correlative coefficient 0.686* *

From the above chart, an analysis of 71 total sam-
ples showed that value of Sig. (bilateral)0.000 is less 
than 0.01, from upper limit 0.806 of 95% range of 
confidence to lower limit 0.528 of the range of confi-
dence. Therefore, the risk factors of the food and drug 
crime and the degree of harmfulness of the food and 
drug crime is a strong positive correlation (0.686), 
which means that the number of risk factors in food 
and drug crime is , the more severe the degree of its 
harmfulness is, the fewer number of risk factors in 
food and drug crime is, the lower the degree of its 
harmfulness is.

2 SITUATION AND ITS CAUSES ANALYSIS 
OF FOOD AND DRUG CRIME

2.1 Situation of food and drug crime

In recent years, the food and drug crime has been 
increasing exponentially. From 2008 to 2012, the 
national court accepted the food and drug safety 

crimes 6449, of which concluded 6180, 6789 peo-
ple sentenced criminals. Five-year number of cases 
increased 1.11 times average annual, of which in 
2012 increased by 5.39 times in comparison with 
2011. Among them, the courts accepted 1953 food 
cases that included producing, selling toxic and 
hazardous and not-meeting with safety standards, 
of which 1789 case concluded, and had 2399 peo-
ple sentenced criminals. The cases increased of 
94.11% average annual. In the accepted cases, the 
cases of production and sales of toxic and hazardous 
food were 1518, of which were nearly accounting 
for 77.73% of all food crimes. The cases in 2012 
showed a significant growth trend, the admissibility 
of the case throughout the year increased 2.21 times 
in comparison with 2011, the cases the offenders 
sentenced increased 2.32 times. All levels of court 
accepted 4496 cases in production, sales of counter-
feit, substandard drugs, of which 4391 cases were 
concluded, 4386 criminals were sentenced. The 
number of the cases increased 1.19 times in average 
annual, the cases grew 8.13 times in 2012 more than 
in 2011.

2.2 Cause analysis of the food and drug crimes

First, a greater profitability is induced factors of food 
and drug motive for the crime. In judicial practice, the 
subject of food and drug offenses accounted for the 
overwhelming majority are not high education level 
of farmers, the special circumstances of the transi-
tion period also make their living space be squeezed, 
imbalance between a strong culture in pursuit of 
money and a weak culture of the means of compli-
ance regime, plus social structural tensions and food 
and drug crime can bring greater interests in reality, 
these factors together will inevitably lead the farm-
ers(vulnerable groups) to choose implementing the 
food and drug crime. “The occurrence of any crimi-
nal behavior is based on their criminal psychological 
activity of the crime subject as the foundation, offend-
er’s requirements is its source and foundation. When 
the needs combine with the specific satisfied objects, 
tools and instruments, namely, which is motivated 
to promote individual to implement the behavior of 
meeting their needs.”

Second, unscrupulous dealers are the bridges 
of “intersection” with food and drug crime and the 
emergence of potential victims. In general, the pur-
chase goods sources of legal dealers are legitimate, 
of course, because we do not deny that individual 
dealers will choose to purchase illegal channels for 
the sake of the interests. Food and drug offenders are 
often difficult to carry out the conversion between 
use value and value through legitimate dealers. 
Therefore, unscrupulous dealers will be their best 
choice, illegal dealers are mostly small retail traders, 
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supermarkets or other self-employed, who are located 
in the suburban area markets or the fringe of the city, 
and these people are vulnerable groups. This has 
resulted in a phenomenon that the groups of imple-
menting the food and drug crime will use vulnerable 
groups as unscrupulously dominated dealers to sell 
goods and medicine, and use vulnerable group as 
consumers to achieve the transformation of use value 
and value. This is ironically a “self-help of vulnerable 
groups”.

Third, the low-income consumer groups are basic 
carriers that food and drug offenders will achieve a 
conversion of use value and value, while the fraud 
technology is a prerequisite for the food and drug 
offenders achieving their purposes. The consumption 
ability of low income groups is weak while it is com-
pared with the higher income groups, and the food 
and drug offender’s purpose is to get as much as prof-
itable benefits, they inevitably turn their own crimi-
nal targets into higher income earners. If they want to 
successfully realize the transformation of use value 
and value in the higher income earners, they must 
resort to fraud technology, counterfeiting technology 
of agricultural product mainly relates to a method and 
tool which can change the properties of the physi-
cal and chemical material. The fraud technology of 
food and drug crime has its own characteristics, it is 
not difficult to obtain, especially for counterfeiting 
technology of agricultural products, such as sodium 
nitrite, phosphate, carmine, red yeast rice powder and 
beef flavor of the old mother pork processing into 
beef.

Fourth, recognizing, preventing and striking 
counterfeit awareness of consumers and govern-
ment supervision are weak, which is an important 
reason for the persistence of food and drug crime. 
Not only the low-income group exits the problem 
that their recognizing, preventing and striking coun-
terfeit awareness is weak, but the same phenomenon 
exists in higher-income earners. As the victims of 
food and drug crime, they are carrying the intent 
of offenders to obtain a benefit; only when they 
are recognized, preventing and striking counterfeit 
awareness is weak, the offender’s purpose of crime 
can be achieved. Therefore, recognizing, preventing 
and striking counterfeit consciousness of consumers 
is an internal constitutive element of food and drug 
crime, its importance determines its position in the 
control of food and drug crime. The weak of gov-
ernment supervision is one of the reasons rampant 
in food and drug crime. Government should crack 
down on crime, and “earn their efforts to solve the 
incentive”; only when recognizing, preventing and 
striking counterfeit consciousness of consumers 
is improved and unscrupulous dealers are crack-
ing down, the rate of food and drug crime can be 
minimized.

3 IMPROVE CONTROLLING LEGAL 
MEASURES OF FOOD AND DRUG CRIMES

3.1 Establish and improve the system of food and 
drug law

We should modify the “Food Safety Law”, “Drug 
Administration Law” and other systems and regu-
lations, establish a sound legal system, to set more 
stringent liability provisions for offenders of food 
and medicine, so as to effectively prevent food and 
drug crime. In addition, we should intensify the legal 
crackdown, increase the cost of breaking the law, in 
order to deter potential offenders.

3.2 Improve regulatory measures of food and drug

Unscrupulous dealers play an important role in 
the food and drug crime, law enforcement agen-
cies should update the regulatory philosophy and 
improve regulatory efficiency. Regulators should 
resolve the shortcomings of the previous segmented 
regulation, which had ever become a weakness in 
the regulation of unscrupulous dealers, and estab-
lish the overall concept, concept of cooperation, and 
the concept of legal rule for food and drug regula-
tion, lead to form the supervisory mode of food and 
medicine safety, which regulators is led, the relevant 
departments are coordinated with, and the rule of 
law is protected, and maximize the effectiveness of 
supervision.

3.3 Protect the vulnerable groups

To govern food and Drug crime fundamentally, the gov-
ernment needs to pay attention to vulnerable groups, 
and safeguard its legitimate rights and interests. First 
of all, the income of vulnerable group is low, they can 
only choose inexpensive items, which often makes 
them become victims of food and medicine crime. 
Therefore, we should care for vulnerable groups, and 
protect their basic living, improve their medical con-
dition, make institutionalization for the protection of 
their rights and interests. Secondly, the vulnerable 
group lacks basic knowledge of self-protection, which 
often makes them be deceived, so it is necessary to 
strengthen the knowledge of publicity, popularity and 
improve their life skills.

3.4 Stop actions of counterfeiting technology

Fraud, mixed technology plays an important role 
in the food and drug crime, therefore, we should 
increase efforts to crack down on counterfeiting tech-
nology. Criminal law combats the crime of food and 
drug, which not only needs us to pay attention to pro-
ducers, operators of food and medicine, but also the 
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group who provided the manufacturing process of 
toxic and hazardous food and drugs or counterfeiting 
technology, needs to be included in the object of legal 
regulation, and give it severe sanctions.

4 CONCLUSIONS

In recent years, the rate of food and drug crime is 
growing, and there are deep-seated reasons. Risk 
factors in food and drug crime have a lot, which is 
positively correlated with the degree of harm, that 
is, the more the number of risk factors is, the more 
the degree of its harmfulness is severe. Improving a 
sound legal system and strengthening supervision and 

sanctions, which can prevent and reduce offenses of 
food and drug.
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ABSTRACT: Harmony of human society and the natural resources needs judicial activities to maintain the 
status of environmental justice, but conservation in China is not optimistic: environmental cases are too few, 
and setting up environment judicial bodies is imperfect, which issues serious constraints to improve their level 
of judicial protection. In order to effectively control the environment, we should accelerate the pace of reforms, 
enhance the credibility of the judicial protection of the environment, strengthen the environmental efforts of 
criminal justice protection, improve the organization of environmental justice, and set up a sound system of the 
environment judicial protection.

KEYWORDS: Environment; Judicial Protection; Public Interest Litigation.

1 INTRODUCTION TO THE CONNOTATION 
OF ENVIRONMENTAL JUDICIAL 
PROTECTION

Environmental justice protection refers to the action 
that the judiciary who use the substantive law and 
procedural law to deal with various types of environ-
mental disputes, to protect citizens’ environmental 
rights. Its common way is environmental litigation, 
there is a small amount of environmental disputes 
involving judicial mediation, settlement of judicial 
enforcement. Judicial protection of the environment 
is different from traditional civil, administrative and 
criminal judicial activities, which has its own charac-
teristics: first, litigant of the role of litigation is diver-
sified, which litigant status is different in “the official 
sues the people”, “people sue government officials” 
and “people sue people”. Second, the range of plain-
tiff qualification is extensive, which is including the 
public, NGO administrative authorities and People’s 
procuratorate. Third, the subject matter of the litiga-
tion is special, which is a new, cross-type subject mat-
ter of litigation, including environmental claims that 
has been infringed or violated by the proposed hazard.

2 THE LACK OF CHINA’S ENVIRONMENTAL 
JUDICIAL PROTECTION AND ITS 
REASONS ANALYSIS

2.1 Few cases in environmental justice

China’s environmental situation is grim, citizens are 
serious discontent about environmental problems, 

according to statistical data, there are approximately 
700,000 environmental petition cases every year. 
However, environmental litigation cases are signif-
icantly low, even if the number of the environment 
cases is in 2009, its number was only 15,197, which 
is less than the number of 1/50 environmental peti-
tion cases. In environmental tort disputes, citizens 
are more likely to resolve this problem through peti-
tions, very little to resolve in legal channels. The 
main reasons are included: Firstly, the credibility of 
the judiciary is lacking. The loss of credibility of the 
judiciary is just as cutting off the last straw of the civil 
rights of relief, strangles the survival way of citizens. 
Secondly, the cost of judicial relief is very high. In 
Environmental justice proceedings, the huge litiga-
tion costs and expensive appraisal fee for Citizens are 
unbearable. Finally, the environmental legal system is 
not perfect. Current environmental judicial protection 
lacks specialized substantive and procedural system.

Table 1. Environmental petition and court of first 
instance concluded various environmental statistics cases 
(2006–2009).
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2.2 Inadequacy of environmental criminal law 
protection.

China’s environmental criminal cases are scarce, 
almost hovering in the single digits. According to 
related research, in the period of 1998-2007, there 
are 477 cases in major environmental pollution 
accidents, of which only 37 cases are considered 
crimes. The main reasons are including: First, the 
convergence of environmental justice and environ-
mental law enforcement isn’t smooth, benign coor-
dination mechanism is not established, the prose-
cution cannot implement legal supervision, public 
security bureau is difficult to find the environmen-
tal source cases and to investigate them. Second, 
Justice is the lack of independence. It is in-ena-
ble for judicial activities to fight on local protec-
tionism, which still makes responsible people to 
escape criminal liability in major environmental 
accidents. Third, the expertise of the judiciary is 
weak. Environmental case has obviously been pro-
fessional, presently it is the lack of environmental 
criminal investigation authorities and investigative 
ability, and is difficult to effectively file and inves-
tigate, the environmental professional judiciary is 
more rare.

2.3 Imperfect settings of environmental justice 
agencies

Since to the end of March 2013, there has been 134 
various environmental trials organizations. China’s 
trials agencies of environmental protection have taken 
shape, but it is still facing difficulties of inadequate 
source cases. According to reports, a widespread 
environmental courts suffered the embarrassment 
that “making bricks without straw”. For example, 
the Kunming Intermediate People’s Court has been 
established environmental court, has received a total 
of 20 environmental cases so far, which are includ-
ing three administrative cases, seven civil cases, 
ten criminal cases. There are many reasons for rare 
source cases: first, the prosecution body is narrow, 
the main scope of the case is not clear. Environmental 

protection courts suffered upsets because the range of 
the plaintiff was mainly too narrow. Second, the trial 
organization of environmental protection is lack of 
professionalism. In environmental cases have com-
plex, professional features, which makes its proceed-
ings needing environmental science and technology 
support, Expertise of judge’s requirements is high, 
but the environmental expertise of judges in China is 
uneven, the existing expertise of judges is difficult to 
effectively deal with complex environmental cases. 
Third, the scope of case jurisdiction under the pro-
tection of environmental organizations is not clear. 
Our specialized judicial institutions of environmental 
protection set up inside various people’s courts, cases 
jurisdiction mainly based on administrative division, 
this jurisdiction mode is unscientific, which could 
easily lead to the vacuum of jurisdiction or cross-
zone of powers. Fourth, the supporting system is 
imperfect. Convergence of environmental courts and 
environmental agencies has not yet formed systems, 
many places established environmental court in isola-
tion, which make its role greatly reduced. In addition, 
the personnel and the proceedings in the specialized 
environmental judicial organization have not formed 
a system, trial activities are not normative.

3 IMPROVE THE SPECIFIC PATH OF THE 
ENVIROMENTAL JUDICIAL PROTECTION 
IN CHINA

3.1 Enhance the credibility of environmental 
justice

Lack of credibility of the judiciary makes its rules 
of protection of the environment jurisdiction that 
cannot be highlighted, seriously erodes system of 

Table 3. The number of specialized judicial bodies in 
China’s environmental protection.

Level 

Name

The Higher 
People’s 
Court

The 
Intermediate 
People’s 
Court

The Basic 
People’s 
Court

The Trial 
Court

2 17 51

The 
Collegian 
Panel

0  4 47

Circuit 
Court

0  1  9

Dispatched 
Tribunal

0  0  3

Total 134

Table 2. The number of environmental criminal cases in 
China.

0

2

4

6

8

10

12

2006 2007 2008 2009 2010

Theb number environmental
criminal cases

9781138027282_Chp_3026.indd   1008 4/22/15   4:44 PM

 



1009

environmental justice, and results in failure of the 
judicial system. To enhance the credibility of envi-
ronmental justice needs severely punishing judicial 
corruption, guarantees judicial fairness, impartiality; 
we should strengthen information disclosure, ensure 
judicial transparency; we should strengthen judicial 
independence, and reduce the external intervention 
to justice. With the advent of setting environmen-
tal courts and filing environmental public interest 
litigation, judicial protection of the environment 
will encounter new development opportunities. 
Environmental issues are related to public safety and 
property, life and health. In the process of the estab-
lishment and improvement of environmental courts, 
environmental public interest litigation, we should 
strive to be fair, impartial, transparent and find a sense 
of public trust in the judiciary.

3.2 Enhance the efforts of environmental criminal 
justice protection

3.2.1 Strengthen investigation of environmental 
cases

First, it should enhance the investigative skills. 
Environmental cases, professional make investiga-
tions are faced with the need to enhance the pro-
fessional and technical issues, and timeliness of 
investigations have characteristics, environmental 
cases evidence of the need for timely filed, save. 
Evidence of timely detection and preservation 
requires the use of certain environmental science 
and technology, the investigating authorities in 
their efforts to enhance staff expertise, the need 
to strengthen cooperation with scientific research 
institutions, for the detection of environmen-
tal cases for technical force. Second, we should 
strengthen law enforcement and inspection, the 
source environment to expand the case of criminal 
cases. The investigating authorities wait for green 
environmental crimes cases transferred executive 
practices seem passive, negative and not conducive 
to environmental protection work. The investigat-
ing authorities should be proactive law enforce-
ment, explore the establishment of environmental 
crime reward systems, and actively expand the 
source case, the fight against environmental crime.

3.2.2 Increase the efforts of sanctions
With the high-tech development, environmental crim-
inal justice cannot effectively deal with the increas-
ingly serious environmental problems. in addition, 
punishment, responsibility for environmental crime 
is more light, which made the crime cannot be effec-
tively curbed. In view of this, with the development 
of society, environmental crimes should be improv-
ing the legal system, expanded the offense, increased 

the responsibility of punishment. In order to prevent 
such crimes, we should deter such crimes with severe 
criminal sanctions.

3.3 Set scientific, environmental Judiciary

3.3.1 To expand the prosecuting body
Article 55 of the Civil Procedure Law does not pro-
vide the environmental litigation right for commu-
nity groups which are irregularities. Social groups, 
especially environmental NGO has strong strength, 
well-organized, strong technical force, who files 
the environmental public interest litigation in favor 
of environmental protection. In addition, Plaintiff 
qualification of the administrative department of 
environmental protection and prosecutors should 
not be ignored, because of their limited capacity, 
their human and material resources is difficult to 
meet environmental requirements, who should bear 
the complementary role of environmental public 
interest litigation. When citizens and social groups 
are unwilling or unable to sue, they should use the 
view of protecting the social welfare, positively file 
the environmental public interest litigation. The 
entrance of citizens and social groups will broaden 
the main scope of the environmental public interest 
litigation, the law should be limited to the abusive 
complaint behavior of citizen, while it is certain to 
citizen’s environmental litigation right in certain 
environments.

3.3.2 Enhance the professionalism of judicial 
officers

To increase the quality of environmental public inter-
est litigation cases, the court need improving the 
professionalism of the environmental court judge, 
which is mainly from internal and external aspects 
to enhance. Internally, we not only should positively 
select the staff own background of environmen-
tal science knowledge as a judge, but also enhance 
their professional training; externally, we should 
strengthen cooperation with environmental research 
institutions, and seek their technical support. In addi-
tion, improvement to professional quality of environ-
mental judicial officers should fully learn the profes-
sional experience and practice abroad.

3.3.3 Seat arrangement of the environmental court
The development of China’s environmental protection 
professional trial organization is the lack of direct 
legal basis. “Court Organization Law” has made clear 
that the railway court, forest court, maritime court is 
specialized, but the environmental specialized trial 
organization for environmental protection belongs to 
a new thing, its legal status has not been explicitly 
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defined. The development of professional trial organ-
ization for environmental protection is an inevitable 
trend of judicial construction, we should speed up 
legislation to deal with it.

4 CONCLUSIONS

The environmental judicial protection is an important 
way to solve environmental problems, China’s system 
of environmental judicial protection has begun to take 
shape. To further enhance the efficiency of the envi-
ronmental judicial protection, we should effectively 
get rid of threshold to the environmental judicial 

protection, intensify the crackdown on environmental 
crime, improve the settings of environment Judiciary.
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ABSTRACT: Using a sample of A-share listed firms in China for the period 2004~2013, this paper empiri-
cally investigates the effect of the ultimate ownership structure on stock price crash risk from the perspective 
of the second corporate agency cost theory. We provide strong evidence that the separation of control power 
and cash-flow right is positively associated with stock price crash risk. And there is a significant negative cor-
relation between cash-flow right and stock price crash risk. We also find that stock price crash risk is related 
with the nature of the ultimate controlling shareholder. Compared with non-state-owned listed companies, the 
state-owned companies may face lower stock price crash risk.
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1 INTRODUCTION

In recent years, stock price crash risk has attracted 
increasing attention from a broad spectrum of parties, 
including academics, practitioners, and legislators. 
For instance, Jin and Myers (2006) provide empirical 
evidence from 40 countries showing a positive cor-
relation between stock market opaqueness and mar-
ket-wide stock price crash risk. The seminal paper has 
motivated several follow-up studies that examine the 
association between stock price crash risk and earnings 
management, large controlling shareholders’ tunne-
ling behavior, and corporate tax avoidance. However, 
a huge body of research documents that ownership 
structure affects managerial incentives and therefore 
exacerbates/mitigates agency problems between con-
trolling and minority investors, which affects firms’ 
information environment and stock returns. This 
paper brings together these two strands of literature by 
addressing the important but hitherto underexplored 
question of whether ultimate ownership structure mat-
ters in explaining stock price crash risk. In particular, 
it focuses on three important corporate governance 
characteristics in an environment where ownership is 
concentrated, namely, the ultimate cash flow rights of 
controlling shareholders, the separation of voting and 
cash flow rights and the nature of ultimate owner.

2 HYPOTHESES DEVELOPMENT

Due to the extensive use of control-enhancing 
mechanisms, large shareholders are endowed with 
enhanced control compared to their interests in the 

firm, which may give rise to agency conflicts with 
minority investors. To hide any egregious oppor-
tunistic behavior, the ultimate owner may opt for 
poor disclosure policies by either reducing informa-
tion disclosure to outsiders or publishing unintel-
ligible, untimely, or irrelevant information. So we 
claim that the excess control undermines the cor-
porate informational environment. A huge body of 
researches documents that the probability of stock 
price crashes is negatively associated with the qual-
ity of corporate information environment. Drawing 
on the above discussion, we posit the following 
hypothesis.

H1. Stock price crash risk increases with the excess 
control of the ultimate controller.

Conversely, as the ownership stake of controlling 
shareholders increases, their interests in the firm 
become more aligned with those of minority share-
holders, which curtails the potential extraction of 
private benefits. Consequently, the incentive to 
adopt a poor disclosure policy diminishes, resulting 
in increased firm transparency. Based on the previ-
ous discuss, we present our testable hypothesis as 
follows.

H2. Stock price crash risk decreases with the cash 
flow rights of the ultimate controller.

Due to China’s socialist environment, the prop-
erty of enterprise must be considered when we study 
on the ultimate ownership structure. As state-owned 
enterprises and non-stated-owned enterprises have 
different political and economic background, the 
agency problem and corporate information environ-
ment must be different. Specifically, Chinese SOEs 
receive much support from the government, which 
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will reduce the motivation of earnings management. 
What’s more, as they carry great social responsibility 
and political cost, the information disclosure trans-
parency is relatively high. In summary, we present the 
third hypothesis.

H3. Compared with the non-state-owned enter-
prises, the SOEs face a lower stock price crash 
risk.

3 EMPIRICAL METHODOLOGY

3.1 Sample and data source

Our study uses a sample of A-share listed firms in 
China, all the data were collected from the China 
Stock Market and Accounting Research (CSMAR) 
database. We compute the divergence of control 
rights and cash flow rights by using the same method 
as La Porta et al. (1999). We exclude (1) financial 
services firms, (2) firms whose ultimate sharehold-
ers cannot be identified, (3) firms with fewer than 
30  weeks of stock return data, and (4) firm–year 
observations with insufficient financial data to calcu-
late control variables. Following common practice, 
we winsorize all the variables (except for the dummy 
variables) at both the 1st and 99th percentiles to mit-
igate possible data errors and influential extreme 
observations. Our final (unbalanced) sample consists 
of 10709 firm–year observations for 1576 unique 
firms.

3.2 Variables

3.2.1 Dependent variables
This study employs two measures of crash risk 
(CR), which are constructed following previous 
studies in the crash risk literature. We first estimate 
firm-specific weekly returns, denoted W, as the 
natural log of one plus the residual return from the 
expanded market model regression for each firm 
and year:

R R R R R
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m t i t
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Where Ri,t is the return on stock i in week t and Rm,t 
is the value-weighted A-share market return on week 
t. The firm-specific weekly returns for firm i in week 
t are measured by Wi,t = Ln(1+εi,t), where εi,t is the 
residual in Eq. (1).

Our first measure of crash risk is the negative 
coefficient of skewness, NCSKEW. Specifically, 
NCSKEW for a given firm in a fiscal year is calcu-
lated by taking the negative of the third moment o 
firm-specific weekly returns for each sample 

year and dividing it by the standard deviation of 
firm-specific weekly returns raised to the third 
power. Specifically, for each firm i in year t, we 
compute NCSKEW as:
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Where n is the number of weekly returns during 
year t. A higher value for NCSKEW corresponds to a 
stock being more “crash prone” and vice versa.

The second measure of crash risk is down-to-up 
volatility, DUVOL, which is computed as follows. 
For any stock i in year t, we separate all the weeks 
with firm-specific weekly returns below the annual 
mean(down weeks) from those with firm-specific 
weekly returns above the period mean (up weeks) 
and compute separately the standard deviation for 
each of these subsamples. We then take the log of 
the ratio of the standard deviation of the down weeks 
to the standard deviation of the up weeks. Thus we 
have
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Where nu and nd are the number of up and down 
weeks, respectively. A higher value of DUVOL indi-
cates greater crash risk and vice versa.

3.2.2 Independent variables
The procedure of identifying ultimate ownership 
and control patterns follows the approach outlined 
by La Porta et al. (1999). In each layer of the con-
trol chain, we identify the direct owner of the firm, 
the direct owner of this direct owner, and so on, 
until we reach the ultimate owner, that is, a share-
holder who maintains at least 10% of a firm’s voting 
rights without being controlled by anyone else. We 
compute the ultimate cash flow rights of the larg-
est  controlling shareholder (UCF) as the sum of the 
products of direct cash flow rights along the different 
ownership chains and its ultimate control rights as 
the sum of the weakest links across all these chains. 
Excess control (EXC) is defined as the difference 
between the ultimate control (UCO) and cash flow 
rights of the largest controlling shareholder, scaled 
by ultimate control rights (UCO-UCF)/UCO. State-
owned enterprises (SOE) is a dummy variable that 
equals one when the ultimate owner is state-owned 
statue.
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3.2.3 Control variables
Following previous studies in the crash risk literature, 
we include a set of control variables deemed to be 
potential predictors of crash risk. Stock return (RET) 
is the mean of firm-specific weekly returns over the fis-
cal year, times 100. Stock return volatility (SIG) is the 
standard deviation of firm-specific weekly returns over 
the fiscal year, times 100. Leverage (LEV) is the ratio of 
long-term debt over book assets. Firm size (SIZE) is the 
natural log of the firm’s market equity. Return on assets 
(ROA) income before extraordinary items divided by 
lagged total assets. Market-to-book (MB) is the ratio 
of market equity over book equity and is included to 
control for the growth status of the firm. Audit opin-
ion (OP) is a dummy variable that equals one when the 
audit opinion type is the standard and unqualified one. 
To explain the potential serial correlation of NCSKEW 
or DUVOL for the sample firms, the lag value of crash 
risk is controlled. We also include firm and year dum-
mies to control for firm and year fixed effects.

3.3 Empirical models

To investigate how ultimate ownership structure is 
associated with firm-specific future stock price crash 
risk, we estimate the following regressions that link 
our measures of crash risk in year t to our proxies for 
excess control, ultimate cash flow rights and the state 
of ultimate controller in year t-1 and to a set of control 
variables in year t-1:

, 1 , 1 2 , 1 , 1 ,α β β γ ε= + + + +− − −CR EXC CR ControlVariablesi t i t i t i t i t  (4)

, 1 , 1 2 , 1 , 1 ,α β β γ ε= + + + +− − −CR UCF CR ControlVariablesi t i t i t i t i t  (5)

, 1 , 1 2 , 1 , 1 ,α β β γ ε= + + + +− − −CR SOE CR ControlVariablesi t i t i t i t i t  (6)

Where the dependent variable, CR, is proxied by 
NCSKEW or DUVOL; our primary independent vari-
ables are EXC, UCF and SOE as discussed above; we 
also include a series of control variables (discussed in 
Section 3.2). If H1 is valid, β1 in Eq. (4) will be posi-
tive and significant; if H2 is valid, β1 in Eq. (5) will be 
negative and significant; If H3 is valid, β1 in Eq. (6) 
will be negative and significant.

4 EMPIRICAL RESULTS

We examine the effect of ultimate ownership structure 
variables on the future stock price crash risk by run-
ning the regression models discussed above. The use 
of the NCSKEW and DUVOL measures offers a robust 
test of our hypotheses. Table 1 and Table 2 present 
regression results of using NCSKEW and DUVOL as 
stock price crash risk measure respectively.

4.1 Regression results of using NCSKEW as the 
crash risk measure

4.2 Regression results of using DUVOL as the 
crash risk measure

The first column of Table 1 and Table 2 present the 
impact of excess control on crash risk. The coeffi-
cient of EXC in Table 1 is 0.043, which is signifi-
cant at 0.1 level. The coefficient of EXC in Table 2 is 
0.055, which is significant at 0.01 level. The results 
show that the future stock price crash risk is positively 
correlated with excess control in China. The findings 
support H1. The second column of Table 1 and Table 2 
report the impact of cash flow rights on crash risk. 
The coefficient of UCF in Table 1 is −0.145, which 
is significant at 0.01 level. The coefficient of UCF in 

Table 1. Regression analysis on the effect of ultimate 
 ownership structure on crash risk proxied by NCSKEW.

CRt

(1) (2) (3)

EXCt-1 0.043*
(0.067)

UCFt-1 −0.145***
(0.001)

SOEt-1 −0.027**
(0.037)

RETt-1 1.598*** 1.571*** 1.593***
(0.000) (0.000) (0.000)

SIGt-1 0.096*** 0.094*** 0.096***
(0.000) (0.000) (0.000)

LEVt-1 0.107*** 0.104 0.109***
(0.005) (0.006) (0.004)

SIZEt-1 −0.016** −0.014** −0.014**
(0.011) (0.025) (0.027)

ROAt-1 0.380*** 0.363*** 0.360***
(0.001) (0.002) (0.003)

MBt-1 0.050*** 0.049*** 0.049***
(0.000) (0.000) (0.000)

OPt-1 −0.134** −0.129** −0.132**
(0.012) (0.016) (0.014)

CRt-1 0.039*** 0.039*** 0.039***
(0.000) (0.000) (0.000)

Cons −0.336** −0.371** −0.371**
(0.032) (0.018) (0.043)

Industry Yes Yes Yes
Year Yes Yes Yes
N 10709 10709 10709
Adj- R2 0.084 0.084 0.084
F 26.70*** 27.66*** 27.41***

The t-statistics reported in parentheses. Here*, **, and  
***indicate statistical significance at the 10%, 5%, and 1% 
levels, respectively.
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Table 2 is −0.137, which is significant at 0.01 level. 
The results show that the future stock price crash risk 
is negatively correlated with the ultimate cash flow 
rights in China. The findings lend strong support to 
H2. The third column of Table 1 and Table 2 present 
the impact of statue of ultimate controller on crash 
risk. The coefficient of SOE in Table 1 is −0.027, 
which is significant at 0.05 level. The coefficient of 
SOE in Table 2 is −0.025, which is significant at 0.01 
level. The results show that SOEs face a lower future 
stock price crash risk in China. H3 is confirmed.

For the control variables, lag value of crash risk 
(CRt−1), standard deviation of stock mean returns 
(RETt−1), stock returns (SIGt−1), Leverage (LEVt−1), 
Return on assets (ROA) and market-to-book ratio 
(MBt−1) are positive and significant. That is, past crash 
risk, past return, and past total risk on stock return, 

past leverage, past return on assets and past market-
to-book ratio are all positively related to crash risk. 
We find that the firm size (SIZEt−1) variable is nega-
tive and significant. That is, a larger Chinese firm, on 
average, tends to have a lower crash risk or vice versa. 
We also find that audit opinion (OPt−1) is negative and 
significant, that is, a company has a higher informa-
tion transparency, on average, tends to have a lower 
crash risk or vice versa. We contend that these var-
iables capture some firm characteristics. Thus, they 
may be useful to control for firm fixed effect in the 
regression models.

5 CONCLUSION

This study investigates the effect of ultimate owner-
ship structure on the future stock price crash risk in 
a sample of 1576 China firms from 2004 to 2013. It 
provides strong evidence that the separation of con-
trol and cash flow rights is positively associated with 
the future crash risk. Additionally, the study shows 
that stock prices are less likely to crash when ultimate 
controller own a large fraction of cash flow rights. 
Another important finding is that compared with non-
state-owned listed companies, the state-owned com-
panies may face lower stock price crash risk.
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The ways of synergistically developing e-commerce in Beijing-Tianjin-Hebei 
region

Zheng Rong Chen
Langfang Polytechnic Institute, China

ABSTRACT: Beijing-Tianjin-Hebei region, as the most developed economic zone in northern China, plays 
an important leading role. In the synergistic development setting, in-depth cooperation of e-commerce in 
 Beijing-Tianjin-Hebei region, can promote system optimization and green integration of relevant industries in 
this area, which will lead consumers to form a low-carbon green consumption concept and lifestyle. As to the 
synergistic development of e-commerce, Beijing-Tianjin-Hebei region has good fundamental conditions, but 
there are also some problems. Therefore, this article focuses on how to effectively develop e-commerce and puts 
forward some constructive suggestions.

KEYWORDS: Beijing-Tianjin-Hebei region; Synergistic development; e-commerce.

Beijing-Tianjin-Hebei region is the most developed 
economic zone and the largest industrial concentrated 
district in northern China. The region is also the mate-
rial distribution hub of the northeast region and the 
hinterland of the Central Plains. In addition, it is the 
main access to the sea in Inner Mongolia, Shanxi, 
Shaanxi. The surrounding region makes full use of 
this favorable condition to vigorously promote and 
output its local products. On the other hand, it also 
introduces products needed by way of these hubs.

To promote the synergistic development of Beijing-
Tianjin-Hebei region is an inevitable choice to solve 
outstanding contradictions and problems existing 
in the three regions and is also an intrinsic require-
ment for optimizing the layout of national regional 
development and social productive forces to build a 
new economic growth pole and form a new mode of 
economic development. To synergistically develop 
e-commerce in Beijing-Tianjin-Hebei region is one 
of the strategic policies of economic development.

1 CuRREnT SITuATIOn Of 
SYnERgISTICAllY DEvElOPIng 
E-COMMERCE In BEIjIng-TIAnjIn-HEBEI 
REgIOn

1.1 Basic conditions of synergistically developing 
e-commerce

Beijing, Tianjin and Hebei have a better basic con-
dition to synergistically develop e-commerce. In 
2011, a horizontal comparison was made between the 
three regions and other provinces. The results were 
as follows: the Internet users’ popularizing rate in 

Beijing reached 70% ranked first in the country and 
the Internet users’ growth rate was high; the Internet 
users’ popularizing rate in Tianjin was 55.6% ranked 
sixth and the Internet users’ growth rate was also 
high, but compared with the other 16 provinces, it 
was relatively slower; while in Hebei province, the 
Internet users’ popularizing rate was 36.1%, account-
ing for a third of the entire province. Though it was 
low, the Internet users’ growth rate in the country was 
very high. To analyze from the growth of Internet 
users, Beijing had the best foundation to develop 
e- commerce, followed by Tianjin. Although the num-
ber of Internet users in Hebei Province was relatively 
small, it had great potential because of its big devel-
opment space and fast speed of development.

In 2013, the volume of trade on e-commerce 
in Beijing amounted to 797.5 billion yuan ranked 
first in the country. In Tianjin, its volume of trade 
on e-commerce in 2013 was over 300 billion yuan, 
which accounted for 3% of the country. But in the 
overall rankings of the domestic development level 
of e-commerce, it was not included in the previous 
ten. On the first half of 2013, the volume of trade on 
e-commerce in Hebei Province achieved 400 billion 
yuan and the purchase amount of online shopping 
was 39 billion yuan.

1.2 Domains of the synergistic development of 
e-commerce

The synergistic cooperation in Beijing-Tianjin-Hebei 
region has made a lot of new progress in the field of 
e-commerce. Here mainly introduce the following 
3 aspects:
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i. Synergistic development of tourism e-commerce
Beijing is the capital of China; Tianjin is an important 
port city in China; Hebei is surrounded by Beijing and 
Tianjin. So there is a natural, close connection in the 
three regions in terms of economy, society and culture. 
In tourism resources, the three has always been the 
tourist generating regions and destinations. Some of 
Beijing’s enterprises value the tourism resources and 
the potential of the tourism market in Beijing-Tianjin-
Hebei region. They invest and construct tourism pro-
jects in Tianjin and Hebei. for example, in March 
2009, “Beijing-Tianjin-Hebei one-card in travel” was 
launched in Tianjin for the first time which was a travel 
pass launched jointly by Beijing, Tianjin and Hebei. 
In 2009, visitors visited 58 scenic spots by using this 
card. The launch of the card was a landmark of the 
three regions’ tourism cooperation which created an 
obvious stimulating effect on the trans regional tour-
ism and played a role in the expansion of domestic 
demand in the tourism industry and integrated the 
tourist attractions’ resources of the three region in a 
market-oriented way to promote the prosperity of the 
tourism industrial chain.

ii. Synergistic construction of the logistics trans-
portation network

The accelerated development of e-commerce in 
Beijing, Tianjin and Hebei rely largely on the service 
ability of the transportation and logistics system. At 
present, the governments of the three have closer 
cooperation and jointly promote the construction of 
various transport capacity in the region. The region 
contains 35 expressways and is connected by 280 
national and provincial trunk roads which basically 
form a three-hour of urban traffic network covering 
Beijing, Tianjin and 11 municipal-level cities in Hebei 
province. Beijing, Tianjin and Hebei open more than 
900 road passenger transport routes. Coastal ports’ 
carrying capacity as designed in Tianjin and Hebei 
is 705 tons, accounting for 16% of the whole nation. 
Traffic integration of Beijing-Tianjin-Hebei region 
has shown its initial shape. The public transportation 
line in Beijing has extended to Zhuozhou, langfang 
and Sanhe in Hebei province. Municipal Highway 
Bureau in Tianjin actively strengthens the communi-
cation and coordination with Hebei Province. They 
jointly make a plan for constructing 45 interface high-
ways. Moreover, the transportation departments of 
the three have established a joint coordination mech-
anism in terms of the expressway network toll, toll by 
weight and the control of overload on highways.

iii.  good conditions of application of e-commerce 
in large enterprises

Data shows that about 30% of large enterprises 
in Beijing-Tianjin-Hebei region have established 
e-commerce system and have a higher level of 

e-commerce. Online sales of goods and services 
account for about 31% of the total sales; online pur-
chase of goods and services account for about 16% 
of the total amount. The development direction of 
e-commerce in some large enterprises has now being 
changed from its basic application like the release 
of online information, purchasing and sales to a full 
range of business like online design, manufacturing 
and planning management in the companies up and 
down the supply chain, which makes the synergis-
tic development between enterprises significantly 
improved. At present, large enterprises like Sinopec, 
CnPC (China national Petroleum Corporation), 
Sinochem and COfCO (China Oil&foodstuffs 
Corporation) have carried out different forms of 
e-commerce. The development of e-commerce is 
directly driven by information industries which will 
have an obvious effect on the efficiency and quality of 
basic industries, manufacturing industries and tradi-
tional service industries.

2 ExISTIng PROBlEMS In THE 
SYnERgISTIC DEvElOPMEnT Of 
E-COMMERCE In BEIjIng-TIAnjIn-HEBEI 
REgIOn

2.1 The existence of multi stakeholders between 
regions

Due to different administrative relationships and tra-
ditional economic system, there is “local protection-
ism” in Beijing-Tianjin-Hebei region which segments 
the market and resources and hinders the natural 
flow of production factors and the maximum optimal 
allocation and also ignores the role of comparative 
advantage to form a kind of vicious competition in 
the region.

The local government, as a subject of interest, 
in order to gain its interests, strives for preferential 
policies which not only makes it play a game with 
the central government but also has an intense com-
petition with other local governments. The excessive 
competition between local governments in the region 
will have a negative impact on the regional economic 
development of the whole society which can even 
make macro economy out of control.

In addition, there is a lack of a long-term man-
agement mechanism for administrative officials who 
have a short term of office. In order to make achieve-
ments in a short term, each government has a very 
strong performance desire and pays more attention 
on the recent development and prefers some projects 
with little investment but quick result. Encouraged 
by tax revenue and economic growth, the govern-
ment is particularly active in developing some high 
taxes, high profit projects. It becomes quite difficult 
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for the government to think about long-term regional 
benefits from the perspective of its local development 
which is an important reason for the failure of coop-
eration among the local government.

2.2 The overall level of applying e-commerce is not 
high

The application and service of e-commerce for most 
enterprises in Beijing, Tianjin and Hebei mainly 
rely on the release of online information, infor-
mation communication and off-line trading. The 
breadth and depth of the application and service of 
e-commerce are not enough. Many e-commerce 
enterprises still remain in a primary form like online 
stores and portals. E-commerce services are mostly 
related to the purchasing and sales of the enterprise 
chain. The small service coverage cannot extend the 
core business processes and customer relationship 
management to the Internet to meet the customers’ 
requirement for the products and services. The unsci-
entific website positioning cannot shift the “big and 
comprehensive” mode to a professional subdivided 
business portal. There is a low degree of interaction 
and synergy in the intra industry and inter industry. 
The existence of these problems causes a big gap 
which can’t play a role of e-commerce and can’t pro-
mote the transformation of economic development 
patterns. Although some websites of e-commerce in 
Beijing-Tianjin-Hebei region have made some good 
attempts and profitable explorations, the overall level 
of application is not high. for those e-commerce net-
works that have been built, they don’t actually enter 
the practical stage in terms of management, techni-
cal standards, information content, communication 
speed and resource sharing.

2.3 The lack of e-commerce talents

The core competitiveness of an enterprise is a com-
position of forces which impacts on the survival and 
development of the enterprise. The cluster of the 
human capital is a key factor. At present, the process 
of enterprise informatization has become more and 
more rapid. E-commerce has become an important 
means of enterprise management. However, due to 
the lag of talent training, talent shortage has become 
the most basic and urgent problem of developing 
e-commerce in China.

The survey of the demand of e-commerce tal-
ents in enterprises shows that the majority of 
small and medium-sized enterprises which have 
applied e-commerce have few interdisciplinary tal-
ents who can understand marketing and operation 
of e-commerce. Talent determines the future of 
the network economy. There is an urgent need of 

interdisciplinary talents who not only understand 
business management but have network knowledge 
with the development of e-commerce. The major-
ity of small and medium-sized enterprises pays less 
attention and invests less money in the introduction 
of talents because of funding, system and some 
other reasons which becomes a bottleneck restrict-
ing the development of e-commerce.

3 THE WAYS Of SYnERgISTICAllY 
DEvElOPIng E-COMMERCE In BEIjIng-
TIAnjIn-HEBEI REgIOn

3.1 Strengthening the government’s overall 
planning and formulating security measures

The government makes policy guidance and support 
clear and improves the consciousness of develop-
ing e-commerce in the three areas to create a good 
environment for the great-leap-forward development 
of e-commerce. To improve basic facilities, promote 
e-commerce application and cultivate emerging 
industrial formats will bring many advantages of 
gathering future e-commerce resources.

Strengthening the government’s overall planning, 
policy guidance, market norms and coordinated promo-
tion can fully optimize the development environment 
of e-commerce. The effective and rapid development of 
e-commerce can be promoted by way of fully arousing 
the enthusiasm of the enterprises and society to develop 
e-commerce and making the enterprises play a major role 
in setting up platforms, innovating patterns and deepening 
the application and also by allocating market resources.

A statistical indicator system of synergistically 
developing e-commerce needs to be formulated. 
Relevant standards and norms should be stipulated 
explicitly. A statistical system of e-commerce should 
be established gradually. E-commerce statistics 
will be brought into the economic statistical sys-
tem. E-commerce enterprises’ directory should be 
improved and those above the quota should be brought 
into the scope of statistics. To improve the mechanism 
of releasing information and regularly release reports 
on the development of e-commerce in the three areas 
can provide a basis for e-commerce macro manage-
ment and government decision-making.

3.2 Innovating services and upgrading the 
industrial chain

Relying on high-end industries, top talents and 
capital platforms in Beijing, its surrounding areas 
like langfang, Baoding, Tangshan, Chengde and 
Zhangjiakou build big data and industry belts of 
e-commerce. The transformation and upgrading of 
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conventional industries in Hebei can make use of 
the means of combining e-commerce and modern 
finance. The industries can also integrate the three 
main industries and rely on industrial clusters to cre-
ate a new industrial pattern. Meanwhile, they can take 
advantage of the position advantage, port advantage, 
industry advantage and policy advantage to deepen 
the application of e-commerce in the field of staple 
commodities, advantageous manufacturing indus-
tries and foreign trade. They can mainly focus on 
developing B2B (business to business) transaction, 
and positively develop B2C (business to consumer), 
C2C (consumer to consumer), O2O (online to 
offline), mobile e-commerce and other new patterns 
of e-commerce. They need to actively attract leading 
enterprises of e-commerce and famous enterprises to 
be settled in Tianjin where they can construct a high-
level demonstration base of e-commerce.

3.3 Cultivating e-commerce talents

Hebei province attaches great importance to the culti-
vation of e-commerce talents in the Twelfth five-year 
Development Plan which points out that government 
guidance needs to be strengthened; the interaction of 
schools, social training institutions and enterprises 
should be promoted; school education, continuing edu-
cation and on-the-job training need to be carried out in 
various channels; institutions of higher learning, higher 
and secondary vocational colleges are encouraged and 
supported to improve course education of e-commerce 
and to actively exchange and cooperate with enter-
prises which will quicken the cultivation of interdis-
ciplinary, skilled and practical talents of e-commerce.

The government should be involved in the voca-
tional training system of quality assurance and devel-
opment, course offered, examination rules and core 

materials’ certification and promoting innovation, 
etc. According to different positions, it should formu-
late unified acceptance standards and financial sub-
sidies standards. It should also guide the vocational 
training to be “quality-oriented”.

vocational colleges should closely cooperate with 
e-commerce enterprises and allow them to participate 
in the decision of teaching and examination content 
and let the enterprise’s senior director of human 
resources and career development mentors involve 
in the students’ vocational counseling, employment 
guidance, interview skills and other aspects of train-
ing. At the same time, the enterprise should provide 
more opportunities of internship for students in order 
to cultivate more skilled talents.

Author: Chen Zhengrong(1968.5-), associate profes-
sor, langfang Polytechnic Institute, Department of 
Business Management, research field: e-commerce 
theory and practice.
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On the mental health diathesis of netizens
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ABSTRACT: Netizens’ Mental Health Diathesis is some inherent, relatively stable psychological quality by 
their rational use of the network and avoid the hazards. This paper studies using structural analysis, research 
methods to tease out the expressive dimension of the Mental Health Diathesis of Netizens, at the same time 
summarize the composite features of the Mental Health Diathesis of Netizens. On the basis of the above theo-
retical studies, combined with operating rules of the network society and its psychological demands of netizens, 
using practice research method, producing results that expanding the scope of teaching, increasing thematic 
training, building team education, strengthening the screening and tracking of mental health diathesis, expand-
ing dissemination channels of health care knowledge, methods and techniques of guiding self-psychological 
adjustment, etc. are important ways to cultivate Netizens’ Mental Health Diathesis.

KEYWORDS: Netizens; Psychological Quality; Mental Health; Diathesis.

1 INTRODuCTION

With the expansion of the breadth and depth of neti-
zens’ activities in cyberspace, the dual impacts of the 
net, positive and negative, which they have met has 
become even more significant. During the course of 
social networking, online business, network of politi-
cal and other activities, netizens are, on the one hand, 
enjoying a carefree brought by weaker constraint 
of networks, on the other hand, also bearing atmos-
phere pressure created by network public opinion, 
which raised a lot of demands of netizens ‘mental 
health datasets. Netizens’ Mental Health Diathesis 
refers to some inherent, relatively stable psycholog-
ical quality that the individual can reasonably use the 
Internet and avoid the hazards under the combined 
effect of genetic and environmental, these psycho-
logical qualities influence or determine psychology 
and behavior of individual netizens. Netizens’ Mental 
Health Diathesis is an “alloy” of congenital and 
acquired with a strong plasticity. Netizens, interacted 
with other individuals or groups in a virtual space, 
by choosing, changing, adapting, and continuously 
improving their coordinated cognitive ability and 
mental adaptive capacity with other individuals or 
groups in the network virtual space, which make the 
netizens to comply with the network laws and regu-
lations, have a good network of ethics, to maintain a 
relatively stable mood, to use the Internet to promote 
their skills and academic levels, to be proactive in the 

face of stress in the network and so on, show good 
mental health quality.

2 PERfORMANCE DIMENSIONS Of 
NETIzENS’ MENTAL HEALTH DIATHESIS

Netizens’ Mental Health Diathesis is the psycholog-
ical phenomenon of network individuals in virtual 
space, and this psychological phenomenon includes 
the quality about cyber self which point to the 
 internal, as well as networks personality qualities, 
motivation for Internet use, cognitive abilities on net-
work information and network individuals’ coping 
style in virtual space, etc. which point to the external. 
I referenced Shen Deli’s structural division of Mental 
Health Diathesis[1], and established the performance 
dimensions of netizens’ mental health diathesis as 
network adaptability, network interpersonal quality, 
network personal qualities, network power systems, 
cyber self, network cognitive abilities and network 
coping style.

1      Network Adaptability
Network Adaptability dimensions mainly include: 
Network Emotional Adaptation, reactive state of 
 psychology and behavior caused by emotional 
changes; Networks Interpersonal Adaptation, 
reactive state of psychology and behavior raised 
by relationships changes in the network; Network 
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Learning Adaptation, reactive state of psychol-
ogy and behavior caused by using the Internet 
for learning activities; Network Environment 
Adaptation, reactive state of psychology and 
behavior caused by the conversion of network and 
the reality environment.

2   Network Interpersonal Quality
Network Interpersonal Quality dimensions mainly 
include: Interpersonal Skills in the Network, refer-
ing to network using individual’s expression abil-
ity, enthusiasm, etc.; Interpersonal Regulation in 
the Network, referring to the netizens using com-
munication skills to achieve interpersonal ability 
when interacting with other individuals, groups; 
Interpersonal Perception in the Network, refering 
to the netizens’ understanding of relationships 
between both sides of the network exchange object 
and its impact.

3   Network Personality Quality
Netizens’ Personality Qualities we concerned 
about in the study are those that can reflect mental 
health-related personality qualities in the network. 
Reference to definition of personality quality the-
ory latitude given by domestic scholars on the 
basis of the research on Cartel’s sixteen person-
ality factors[2], consolidated related theories, we 
believe that quality of the network personality 
dimensions mainly include: Netizens’ Inside and 
Outside Tendencies as well as their acceptance in 
cyberspace, etc.; Netizens’ Will factors, namely 
self-restraint capacity of netizens, the ability to 
govern behavior and to overcome difficulties; 
Optimistic-Pessimistic, ntizens’ emotional tone in 
cyberspace; Netizens’ Independent factor, think-
ing and behavior independence of netizens of not 
affected by complex rhetoric in cyberspace.

4   Network Drive System
Network drive System dimensions mainly 
include: Target Drive, the online behavior of neti-
zens is purposeful or planned; Growth Learning 
Motivation, the online motivation of netizens is 
guided by the purpose of certain related growth 
needs; Entertainment Motivation, the online moti-
vation of netizens is guided by the purpose of 
entertainment needs.

5   Cyber Self
Cyber Self dimensions mainly include: Individuals’ 
Self-Cognition and Self-Evaluation in the net-
work. Network Self-Cognition includes three 
aspects: General Self-Perception, netizens’ overall 
subjective perception of themselves in the net-
work; Physical Self, netizens’ subjective percep-
tion of body image of themselves on the network; 
Emotional Self, netizens’ subjective perception of 

emotions, the mental activity of themselves in the 
network. Network Self-Evaluation includes two 
aspects: General Self-Efficacy, netizens’ general 
perceived ability and belief of themselves in the 
network; Self-Esteem, netizens’ degree of self- 
acceptance and self-evaluation of the network.

6   Cyber Self
Cyber Self dimensions mainly include: Individuals’ 
Self-Cognition and Self-Evaluation in the network. 
Network Self-Cognition includes three aspects: 
General Self-Perception, netizens’ overall sub-
jective perception of themselves in the network; 
Physical Self, t netizens’ subjective perception of 
body image of themselves on the network; Emo-
tional Self, netizens’ subjective perception of 
emotions, the mental activity of themselves in the 
network. Network Self-Evaluation includes two 
aspects: General Self-Efficacy, netizens’ general 
perceived ability and belief of themselves in the 
network; Self-Esteem, netizens’ degree of self- 
acceptance and self-evaluation of the network.

7   Network Coping Style
Network Coping Style dimensions mainly refers 
to coping styles netizens adopted when facing 
conflict stressors in the network, Psychologist 
Janis has proposed five kinds of coping styles 
which has certain representativeness, including 
Continuing of Conflict-free, netizens do not react 
to stress stimuli; Changing of Conflict-free, neti-
zens accept all reasonable proposals in the face 
of stress stimulator and change behavior without 
conditions; Resistant Escape, netizens react by 
taking rationalization, delaying, denying, blaming 
others, and other psychological and behavioral to 
avoid pressure when confronting with stressors; 
Excessive Vigilance, impulsive reactions and deci-
sions made by netizens when facing with stress 
stimuli; Vigilant, after systematic understanding 
of the information, netizens take reasonable and 
flexible way to solve the problem when confront 
with stressors, which is the most mature coping 
style.

3 CHARACTERISTICS Of NETIzENS’ 
MENTAL HEALTH DIATHESIS

1   Biological and Social
Netizens’ Mental Health Diathesis is one of the 
many psychological phenomena of individuals’, 
from the study of genetics, evolution, nervous 
system physiological mechanism formed by phys-
iological function and psychological quality, etc., 
Netizens’ Mental Health Diathesis can not get rid 
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of the biological basis, although biological can not 
directly determine netizens’ mental activity and 
behavioral outcomes, it can affect psychological 
development trends and development threshold 
limit value of netizens. The formation and develop-
ment of Netizens’ Mental Health Diathesis are on 
the basis of natural attributes, also deeply branded 
with the mark of the role of the network society, and 
individuals has already not a purely organism since 
entering the social environment after birth, neti-
zens’ activities in the network society make their 
consciousness, mental, spiritual and behavioral 
with a certain traces of network social impact. neti-
zens constantly adapt and change individual’s psy-
chological structure through acquisition, migration, 
conversion and other forms, and reflect the biologi-
cal and social unity of their mental health diathesis.

2   Implicit and Explicit
Netizens’ Mental Health Diathesis is a series of 
psychological quality after the formation of the 
three interactions: on the basis of congenital phys-
ical qualities, consolidated individuals’ acquired 
knowledge and stimulation of the external envi-
ronment. Human psychological quality puts 
man’s natural attributes as conditions for develop-
ment, constrained by individual nervous system, 
characteristics of brain as well as sense organs 
and organ movement characteristics, with some 
implicit, as subordinate concept of psychological 
quality, mental health diathesis also has implicit. 
Meanwhile, the effect of netizens’ mental health 
diathesis has to be reflected through netizens’ 
explicit emotional, behavioral, cognitive, etc. in 
network virtual space, therefore netizens’ mental 
health diathesis exists in implicit attribute and 
expresses in explicit way.

3   Stability and Derivative
Once formed, Netizens’ Mental Health Diathesis 
would present in the organic body in a certain 
structure and format, with relative stability. 
Netizens’ Mental Health Diathesis is inherently 
stable psychological quality formed after multiple 
conversions of the network information through 
the “internalization - externalization - internaliza-
tion” by individual citizens, they usually will not 
occur significant changes due to the appearance or 
disappearance of any single event at a particular 
time. But netizens’ mental health diathesis is also 
not rigid solid, with changes in the network envi-
ronment, the process of netizens interaction with 
other network individuals and groups, has certain 
feedback regulation force to their psychology 
health diathesis.

Netizens’ psychological and behavior often 
derived from psychological quality that contribute 

to adapt to the network environment better from its 
biological properties, thereby enhance the subject’s 
behavior initiative.

4 CuLTIVATING THINKING Of NETIzENS’ 
MENTAL HEALTH DIATHESIS

The basic goal of cultivate netizens’ mental health 
diathesis is to guide netizens to actively adapt and 
maintain psychological balance, to promote active 
development, and to stimulate creativity.

Mental health diathesis cultivating is not only for 
the individual who has already appeared obvious 
network psychological disorders, it also needs to 
face broader health netizen groups, to promote the 
improvement of netizens’ psychological function, to 
optimize netizens’ psychological development con-
ditions, therefore, mental health diathesis cultivating 
should not only take the scope of cultivation on “face” 
into account, but also should pay attention to the char-
acteristics of nurturing on “point”.

1   Extensive set- up of netizens’ mental health 
programs
Taking schools, communities, enterprises, NGO, 
etc. as the carrier, setting up network mental health 
diathesis development programs in online or offline 
organizations, encouraging netizens to participate 
in the study relevant courses, especially for student 
groups, it is necessary to integrate network mental 
health diathesis development programs into educa-
tion and teaching activities in school. Mental health 
quality education classes which face to netizens 
should pay more attention to the learner’s partici-
pation and practice, to meet the development needs 
of different learners, in addition to teaching and 
popularization of relevant psychological knowl-
edge, it should be flexible in applying a variety of 
educational tools in teaching activities, teaching 
netizens in accordance with their different ages and 
backgrounds to realize sufficient interaction and 
psychological exchanges between teachers and stu-
dents, to help netizens master principles and skills 
of interacting with others and handling problems in 
cyberspace, to maintain a healthy state of mind, so 
as to achieve the purpose of the course of educa-
tion through knowledge sharing, exchange of expe-
riences, cognitive remediation and other methods.

2   Organizing featured Training enhancing the qual-
ity of mental health
featured Training is specialized training carried 
out in the process of netizens’ network mental 
health development which focuses on some spe-
cific issues. featured training takes promoting 
healthy and balanced development of the quality 
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of the overall structure of netizens’ mental health 
diathesis as a fundamental goal; and puts the devel-
opment of certain advantage elements in neitizens’ 
mental health diathesis as specific goals. featured 
training can be divided into systematic training 
and specialized training, systematic training aims 
at systematic cultivation on netizens’ overall men-
tal health diathesis, specialized training points to 
training for key issues.

featured training of cultivating netizens’ mental 
health diathesis should be in a democratic, open 
and relaxed atmosphere, to create question context 
which is valuable, comply with the development 
level of various objects’ network mental health 
diathesis, and cause participants to think deeply, 
guiding trainees master scientific methods, proce-
dures, and policies on how to think, act, experience 
and reflect. featured training emphases on targeted 
and interactivity, to reach emotional resonance and 
excitation among learners, between instructors and 
learners, in addition, educators should guide stu-
dents take an instant reflection, induction, summa-
rize on training proceeds during training, in order 
to consolidate the results of the training.

3   Strengthening team building of Mental Health 
Diathesis Education
Constructing an education team with a higher net-
work psychological theory literacy and stronger 
practical ability is the basic condition for cultivat-
ing netizens’ mental health diathesis. National and 
provincal departments of mental health centers, 
family Planning Commission and other relevant 
departments of various provinces and cities should 
consider expanding and building education teams 
of network mental health diathesis as one of the 
important work.

Through policy guidance and support to 
improve the professional standards of network 
mental health education team, optimizing edu-
cation teacher structure, using special, concur-
rent post, recruited and other forms, to protect 
the stability of educational personnel in the main 
field of education such as schools, communities, 
etc.; to encourage staff with qualifications on 
mental health diathesis counseling and treatment 
to expand diversified forms of service and edu-
cation forms, to meet the growing needs of the 
community.

4   Regularly Survey on Netizens’ Mental Health 
Diathesis
Human psychology is always in constant change 
and development process, understanding netizens’ 
mental health level contributes to take targeted 
cultivation measures. Carrying out regular mental 
health diathesis surveys and evaluation to netizens 

on community-based, establishing netizens’ men-
tal health diathesis files, distinguishing different 
levels of mental health diathesis according to the 
survey results, particularly concerning groups 
with lower level of mental health diathesis, and 
keeping track maintenance and feedback, mean-
while targeted screening individuals and groups 
whose individual dimensions of mental health 
diathesis is more prominent, imposing appropriate 
interventions or incentives measures, will provid 
the basis for formulating feasible training program 
of netizens’ mental health diathesis.

5   Expanding distribution channels on Mental Health 
Diathesis Knowledge
Creating multiple channels of information dis-
semination to popularize health knowledge of 
mental health in the real world as well as network 
platform.

Regularly or irregularly organizing seminars 
about network mental health diathesis knowledge, 
choosing excellent video lectures as a learning 
resource recommended in the network; conducting 
online discussion contrapose constantly emerging 
issues in the network, to clarify viewpoints in the 
debate, to raise the cognitive level of netizens; car-
rying out social contest on mental health related 
knowledge, to intensify propaganda; collecting 
and rewarding propaganda works with the theme 
of network mental health diathesis; taking World 
Mental Health Day and other anniversaries as an 
opportunity to prepare a wealth of activities, in 
order to enhance people’s awareness of an active 
interest in health care knowledge of mental health 
diathesis. Relying on the majority media to create 
a correct understanding of mental health issues, 
the courage to face and solve the problem of social 
atmosphere.

6   Improving and unimpeding psychological coun-
seling channels, guiding the netizens to master the 
methods and techniques of self-regulation
using a variety of ways for netizens’ psycholog-
ical counseling and guidance, including individ-
ual counseling and group guidance in real-world 
environment, conducting online tutoring by cre-
ating psychological counseling site, at the same 
time through letters, phone calls, SMS, QQ, MSN 
and other forms as well, target to provide netizens 
with timely and effective guidance and services on 
mental health.

Cultivating netizens’ mental health diathesis, 
external measures play a role of booster while 
self-regulation plays a role of source of power. 
Therefore, there is a need to apply psychological 
counseling as well as featured training and other 
ways to guide netizens acquiring the necessary 
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self-regulation methods and techniques, including 
relaxation techniques, aerobic exercise regulation, 
target transfer strategies, psychological catharsis, 
break the inertia of thinking, optimistic attribu-
tion, positive self recognition and so on. Effective 
self-regulation can reduce the stimulus intensity 
subject accepted and its associated occurrence of 
cognitive, to replace threatening or passive feel-
ing with non-threatening peaceful feeling, form 
a healthy state of mind [3]. Therefore, using these 
regulating methods can help ease the psychological 
pressure of netizens, make them examine their own 
more objectively, enhance independent conscious-
ness and self-discipline, take a dialectical view of 
contradictory, form a flexible way of thinking, con-
duct rigorous logical reasoning, improve netizens’ 
ability of independent thinking and behavior.
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ABSTRACT: As a new way of shopping, online shopping will become one of the major ways of people’s daily 
shopping in the future society, because the internet will become highly developed in the future. People choose 
to do online shopping, mainly because of the abundant resources and cheap prices of online goods. Online 
shopping consumers tend to form these consumer behaviors, namely, relying on online shopping, focusing on 
the shopping experience, relying on evaluation and enjoying evaluating etc.
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1 INTRODUCTION

In recent years, with the increasing number of 
Internet users and mobile phone Netizen, the explo-
sive development of online shopping in China caused 
by the improvement of online payment security, 
online payment convenience and the rapid develop-
ment of the logistics industry, China’s e-commerce 
has developed rapidly. According to the 34th China 
Internet Development Report, the number of internet 
users in China reached 632 million, and the number 
of mobile phone Netizen reached 527 million up to 
June 2014 [1]. Online shopping in China has gained 
tremendous progress due to the large base of inter-
net users and the development of mobile intercon-
nection technology. According to the Ali Institute, 
the sales volume of Taobao and Tianmao reached 
35.019 billion Yuan on 11th November 2013, which 
is also called “Double-Eleven Festival”, and the 
sales volume of Taobao and Tianmao reached 1.4 
trillion Yuan in 2013. According to the report of the 
McKinsey Institute, it can be predicted that China’s 
online shopping market size will reach 4.2 trillion 
Yuan by 2020. It can be foreseen that online shop-
ping will be bound to become an important way of 
people’s daily life consumption in the future. Under 
the e-commerce environment, consumer purchas-
ing behavior has changed in some aspects because 
of the different characteristics of online shopping 
and the traditional way of shopping. Analyzing con-
sumer behavior under e-commerce environment has 
both theoretical significance and practical guiding 
significance.

2 MOTIvATION ANAlYSIS ON CONSUMER 
ONlINE ShOPPING IN E-COMMERCE 
ENvIRONMENT

2.1 To meet niche requirement

With the advent of Abundance Economic Era, con-
sumers are increasingly demonstrating a wide range 
of values. More and more people are taking pride in 
the value orientation of the non-mainstream, which 
makes the popular products no longer have the same 
high status in the minds of consumers as it did in the 
past. Moreover, as the improvement of people’s living 
standards, more and more consumers are pursing per-
sonal, customized niche products which can reflect 
their unique personalities. Different consumers have 
different niche demands and different demands for 
the product. The massive amount of online products 
ensures that different consumers can find what they 
want on the internet. In fact, the reason why online 
shopping has been able to achieve rapid develop-
ment is that consumers are becoming more and more 
dependent on online shopping because they can easily 
find the products they need on the internet.

2.2 Convenient, efficient and save time

With the development of the society, people’s work 
pressure and life pressure are increasing in more and 
more cities, and people’s pace of life is becoming faster 
and faster. People’s time is becoming more and more 
valuable. Meanwhile, traffic congestion has become 
more and more serious in some large and medium-sized 
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cities, which brings a lot of inconvenience when people 
go out. It takes people longer and longer time to go out 
to buy daily necessities. But for most urban residents, 
especially young people, they need more time to work, 
study, entertain and rest. So spending a lot of time 
going out to buy daily necessities has become a bur-
den for them. We can say that the physical cost, time, 
cost and spiritual cost have exceeded the monetary cost 
spent when people go out to buy daily necessities in 
some cities. Online shopping can be a good solution to 
this problem. At present the delivery staff will provide 
home delivery service, so consumers can get products 
on their doorstep. What’s more, online payment has 
become faster and securer. People can finish all the 
procedures from selecting goods, placing an order to 
complete the payment within a few minutes if they buy 
daily necessities, which saves a lot of time for people.

2.3 Abundant resources of online goods

Abundant resource of online goods is an important rea-
son why consumers are willing to do online shopping. 
With the development of Internet, network has covered 
every corner of the world. In the near future, with the 
emergence and development of some global network 
platforms, such as Tianmao International, Amazon 
and others, online shopping products will come from 
all over the world. Moreover, with the development of 
technology and the widespread application of cold-
chain logistics in the logistics industry, the last bar-
rier of sales and transportation of whole categories 
of online products will be broken down. People can 
buy fresh products on the Internet, which will greatly 
enrich online product resources. People can buy what-
ever they can buy in real life on the internet. Moreover, 
suppliers of online products come from all over the 
world, and many suppliers sell local specialty. It is 
difficult for most consumers to buy these products if 
there is no network. Actually, online shopping provides 
more product categories for consumers to choose.

2.4 Cheap price of online goods

For the same product, the price of it on the internet is 
much lower or lower than the price of it in real life. In 
real life, products will come into the hands of consum-
ers after going through several different levels of dis-
tributors and retailers, which increases the transferring 
costs, loading and unloading costs, warehouse storage 
costs at different levels of distributors and retail store 
rent costs, etc. And distributors and retailers at all lev-
els want to earn profit, which makes the costs of prod-
ucts in real life much higher than the price of online 
products. Furthermore, the price of some products in 
some remote areas is much higher than the price of it 
in other economically developed coastal areas because 
of the underdeveloped economy, the relatively isolated 

information and the relatively underdeveloped busi-
ness in these remote areas. Online shopping allows 
people in these remote areas to have the same price 
level with consumers in other places of the country. 
Although shipping cost will be a little more expen-
sive, the price of the same products on the internet 
will be much lower than the price of it in real life. In 
order to attract consumers’ attention and shape good 
brand image of high quality and reasonable price, 
e-commerce enterprises will introduce one or several 
so-called “popular series”, the price of which will be 
rather low and enterprises have little profit on these 
products. The reason why enterprises take this action 
is that they want to attract consumers’ attention. If con-
sumers happen to need this kind of products, they will 
feel that online products are very cheap. Moreover, 
with the improvement of online shopping, the quality 
of online products will be gradually guaranteed.

2.5 Convenient price comparison in online 
shopping

One of the reasons why many consumers are keen on 
online shopping is that it is easy to make price compar-
ison in online shopping, which makes consumers feel 
that they have transparent consumption. When buying 
products in real life, consumers will be confused about 
the price because it is difficult for them to make price 
comparison. Consumers will subjectively think that the 
middleman have earned a lot of profit, especially when 
buying some less frequently used products. In real life, 
when selecting a product in a store, people have to go 
to other places if they want to make price comparison. 
With the development of the internet, information 
searching cost has become significantly lower. For the 
consumer, the information searching cost approximates 
to zero, which can be neglected. For example, when a 
consumer finds an appliance on Taobao, they can imme-
diately and easily make price comparison on Jingdong, 
Amazon and other websites if they are not sure whether 
the price is reasonable or not, and the switching cost for 
price comparison approximates to zero. What consum-
ers need to pay is just a little time costs, which is far less 
than the price comparison costs in real life.

2.6 The long tail theory is applicable at online 
shopping market

The concept of long Tail was first put forward by 
Chris Anderson, the chief editor of American Wired 
Magazine, in an article titled The long Tail in October 
2004. It was put forward to describe the business and 
economic model of some websites such as Amazon 
and Netflix [2]. In the long Tail theory, it is believed 
that as long as the storage and distribution channel 
are large enough, the market share of the products 
with slack demand or poor sales can be equal to or 
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even larger than the market share of some best sellers 
whose amount is not very large. Consumers on the 
internet are hundreds of millions of Chinese consum-
ers, and with the development of the internet, con-
sumers on the internet will be billions of consumers 
from all over the world. Therefore, the large base of 
consumers ensures the sales of niche products, and 
e-commerce enterprises should ensure that their prod-
ucts are attractive to consumers with niche needs.

3 ChARACTERISTICS OF CONSUMER 
ONlINE ShOPPING BEhAvIOR IN 
E-COMMERCE ENvIRONMENT

3.1 Easy to become dependent on online shopping

In recent years, it has been frequently reported that 
consumers have addicted to online shopping, and 
there is a teasing expression, widespread in the soci-
ety, which goes like this, “Online shopping makes 
three generations poor and Taobao ruins one’s life” 
[3]. There are many real cases about online shopping. 
For example, a lady in Suzhou has been complained 
for her online shopping addiction, and she cut off her 
finger by herself. A lady in Zhejiang was crazy about 
online shopping, and her husband was so angry that 
he wanted to divorce. A man in heilongjiang fainted 
after continuous online shopping for 18 hours [4]. This 
actually reflects the current status of many online shop-
ping consumers. They have addicted to online shop-
ping. When they first get to know online shopping, 
they just buy what they need, or they just get around in 
shopping websites to see whether there is something 
they need when they are bored. later, when they are 
addicted to online shopping, they often want to search 
for shopping websites over a certain period of time. If 
they cannot do online shopping, they will feel uncom-
fortable and be anxious. Certainly, most consumers 
will not be addicted to online shopping, but what can-
not be denied is that consumers have become depend-
ent upon online shopping, which will become tools for 
e-commerce enterprises to build brand loyalty.

3.2 Shopping at any time and at any place

People cannot go shopping at any time in real life 
because there is a time limit, and usually large super-
markets close at nine p.m., while people can buy what 
they need on the internet at any time and at any place. 
If people just want to buy some daily necessities on 
the internet, they can finish the purchasing process 
by themselves, and there is no need to consult. With 
the rapid development of smart phones, the improved 
performance of mobile phone hardware and the 
rapid development of relevant software applications, 
mobile phone online shopping has developed rapidly 
in the mobile terminal business market. Mobile phone 

online shopping users reached 144 million by the 
end of 2012 [5]. Meanwhile, with the development 
of society, people’s lives have become increasingly 
diverse and the pace of life has gradually become 
faster. People have less and less long and whole 
period of time and their free time has gradually been 
fragmented. For example, they will have fragmented 
time when they are encountering traffic jam, when 
they come to work in advance, when they have a break 
during the meeting, when they are waiting for the lat-
est customers and when they are queuing up at the 
bank [6]. It is good for those people because on the 
one hand, they can make full use of the fragmented 
time, on the other hand they can finish the daily shop-
ping task. What’s more, those people can do online 
shopping at any time and at any place if they like. 
According to statistics, some orders were placed after 
eleven p.m. in the evening, and some consumers even 
placed orders at two or three o’clock in the morning.

3.3 Focus on shopping experience

Many consumers mainly want to buy niche products on 
the internet and they want to meet their spiritual needs. 
They place great emphasis on shopping experience 
and will switch to another store as long as they feel a 
little uncomfortable with the online shopping process, 
because the cost of switching from one store to another 
approximates to zero. In fact, many consumers take 
online shopping not only as a way to buy necessities, 
but also as a pleasure and a new lifestyle [7]. We can 
say that when consumers are doing online shopping, 
they focus more on shopping experience than on some 
major indicators in traditional shopping, such as prod-
uct quality and price/performance ratio etc.

3.4 Relying on evaluation, and enjoying evaluating

Online shopping platforms, represented by Taobao, 
generally use customer evaluation mechanism, which 
makes the consumers form the habit of referring to the 
former consumers’ comment before they buy products 
on the internet. From the perspective of psychology, it 
is consistent with consumer psychology. When con-
sumers want to buy a product, they do not want to be 
“the first person to eat crab”, which means the first one 
to buy the product. They want others to have a try first 
and they want others’ comment. If the comment on the 
product is favorable, they will choose to buy the prod-
uct and vice versa. They will refuse to buy the product 
if the comment on the product is bad. From a practical 
perspective, the evaluation mechanism is conducive 
to the sale of products. Consumers can find problems 
about the product after they use it and can remind other 
consumers noticing these problems, which is helpful 
for improving product satisfaction. Moreover, the vast 
majority of consumers prefer making comments after 
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shopping on the internet. Ninety point two percent of 
consumers make comments on the goods in the com-
ment area on the original shopping website and nearly 
ten percent of consumers make comments on the 
goods in the website community of the original shop-
ping website, still some other consumers make com-
ments on the goods in other websites or in their blogs 
[8], which in fact meets a lot of consumers’ demand to 
express their views.

3.5 Consumer satisfaction is related to logistics

With the rapid development of e-commerce, logistics 
industry has developed rapidly. however, the logis-
tic industry still cannot meet consumers’ demand. 
Under normal circumstances, consumer satisfaction is 
related to the relevant attributes of the product, while it 
is different from online shopping. In online shopping, 
consumer satisfaction has a certain relationship with 
logistics, and the level of logistics affects consumers’ 
shopping experience. Even if consumers are quite sat-
isfied with the product they bought online, they will be 
unsatisfied with this experience of online shopping if 
the logistics service is not good and vice versa. Even if 
consumers are not very satisfied with the product, they 
will still give favorable comment if logistics service is 
very good. Thus, it is important for e-commerce enter-
prises to choose logistics enterprises with high level of 
service as its cooperative partner.

3.6 Online consumers with richer shopping 
experience consult less

E-commerce enterprises engaged in online sales 
generally contain the following departments, 
namely, network retail department, network distribu-
tion department, art designing department, logistics 
and storage department, order processing depart-
ment and customer service center and other depart-
ments. Among these departments, customer service 
center is a very important department, which needs 
more staff. When consumers are choosing products 
on the internet, they will have some questions about 
products and it will increase the probability for con-
sumers to buy the product if their questions can be 
answered timely, but the more customer service staff 
hired, the higher the cost will be. Generally speak-
ing, online consumers with a richer shopping experi-
ence consult less because generally they have strong 
purchasing power and they can make objective 
judgments about the quality and price/performance 
ratio of the product according to the introduction of 
the product and former consumers’ comments on 
the product. E-commerce enterprises should try to 
pursue this kind of consumer, and they should pro-
vide a detailed introduction of different aspects of 
the product for the consumer and think about what 

consumers might care about from the consumers’ 
point of view, which can not only save the cost of 
hiring customer service staff but also attract con-
sumers with strong purchasing power.

4 SUMMARY

Consumer behavior will inevitably have some new 
features under e-commerce environment. Internet 
will be one of the major sales methods in the future 
society, so enterprises should attach great importance 
to this sales channel. They should spend great energy 
to grasp the characteristics of consumers, consumer 
behavior and consumers’ motivation of online shop-
ping. In order to enhance the competitiveness of 
enterprises, they should also make their marketing 
strategy accord with consumer behaviors.
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A new distance minimization model for portfolio selection with 
fuzzy returns
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ABSTRACT: This paper researches portfolio selection problem in fuzzy environment. We use a more 
accurate distance measure to reflect the divergence of fuzzy investment return from a prior one. Firstly, a 
new mathematical model is proposed by expressing divergence as distance, investment return as expected 
value and risk as variance, respectively. Secondly, the crisp form of the proposed model is also provided 
when investment return is the triangular fuzzy variable. Finally, a numerical example is given to illustrate the 
effectiveness of the proposed model.

KEYWORDS: Portfolio selection; distance; credibility theory; fuzzy variable.

1 InTRODuCTIOn

One of the hottest points in applied finance is port-
folio selection which is to select a combination of 
securities that can best meet the investor’s goal. The 
first mathematical model was proposed by Markowitz 
[1], in which expected return and variance were used 
to describe investment return and risk, respectively. 
However, the mean-variance model has limited gen-
erality since variance considers high returns as equally 
undesirable as low returns. Thus, Markowitz proposed 
semivariance as an improved measure of risk.

Generally speaking, the extension of Markowitz 
model is defined by minimizing the risk and maxi-
mizing the investment return. However, Kapur [2] 
introduced an entropy maximization model and a 
cross-entropy minimization model. The objective of 
the cross-entropy model is to minimize the diver-
gence of the random return from a prior one.

In the above literatures, security returns are con-
sidered as random variables. Since the security mar-
ket is complex, in many cases, security returns are 
hard to be well reflected by historical data. Thus, 
many researches argued that we should find another 
theory to solve the portfolio selection problem in 
this situation. With the introduction of fuzzy set the-
ory and credibility theory, many scholars began to 
employ them to describe and study fuzzy portfolio 
selection problems. numerous models containing 
fuzzy variables are proposed. For example, Bilbao-
Terol et al. [3] extended the mean-variance model to 
fuzzy environment. Li [4] extended the Kapur cross- 
entropy  minimization model to fuzzy environment. 
These models in [4] were solved by using a hybrid 
intelligent algorithm which is designed by integrating 

numerical integration, fuzzy simulation and genetic 
algorithm.

Distance between fuzzy variables is an important 
concept in fuzzy theory. Many scholars gave differ-
ent definitions of distance between fuzzy variables, 
such as Hamming distance, Euclidean distance and 
Minkowski distance, etc. In this paper, we use the dis-
tance measure of [5] to reflect the divergence of fuzzy 
investment return from a prior one. Comparing to the 
other distance measures, the distance measure of [5] 
is more accurate.

In this paper, our motivation is that the divergence 
of fuzzy investment return from a prior one is meas-
ured by using the distance of [5]. Based on this idea, 
we establish a new distance minimization model by 
defining investment return as expected value and risk 
as variance, respectively.

The remainder of the paper is organized as follows: 
some preliminary concepts of credibility theory are 
briefly recalled in Section 2. The concept of distance 
between fuzzy variables is introduced in Section 3. In 
Section 4, we will propose a new model by minimiz-
ing the distance between fuzzy variables. In Section 5,  
the crisp form of the new model will be presented. 
Section 6 gives a numerical example to illustrate 
availability of the proposed model. Finally, a brief 
summary is given in Section 7.

2 nECESSARY KnOWLEDGE ABOuT 
CREDIBILITY THEORY

Copy After Zadeh [6] initiated the concept of fuzzy 
set via membership function in 1965, he further indi-
cated possibility theory [7]. Many scholars, such as 
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Dubois and Prade [8], made their great contribution 
to its development. In 2002, B. Liu and Y.-K. Liu [9] 
defined a self-dual credibility measure to describe a 
fuzzy event. In order to develop an axiom system sim-
ilar to the theory of probability, Liu founded the cred-
ibility theory in [9], which is a branch of mathematics 
for studying fuzzy phenomena.

Definition 1 [9] Let be a fuzzy variable in mem-
bership function. The credibility measure is defined as

Cr B x x
x B x BC

1
2

sup 1 supξ µ µ{ } ( ) ( )∈ = + −



∈ ∈

, (1)

for any set B of real numbers. It is easy to see that 
credibility is self-dual.

In order to make a more general definition of 
expected value of a fuzzy variable, Liu and Liu [10] 
defined the expected value of ξ.

Definition 2 [10] Let ξ be a fuzzy variable with 
membership function µ. The expected value of a 
fuzzy variable is defined as

E Cr r dr Cr r dr
0

0 ∫∫ξ ξ ξ[ ] { } { }= ≥ − ≤
−∞

+∞
, (2)

provided that at least one of the two integrals is finite. 
If the fuzzy variable ξ has a finite expected value, 
then its variance is defined as

V E E
2

ξ ξ ξ( )[ ] [ ]= −





3 DISTAnCE MEASuRE BETWEEn FuZZY 
vARIABLES

Definition 3 [5] Suppose that ξ and η are fuzzy vari-
ables with membership functions xµ( ) and xν ( ), and 
the λ- cut of ξ and η are u L R,1 1µ λ µ λ( ) ( )=  λ

− −  and 
v L R,1 1ν λ ν λ( ) ( )=  λ

− −  for all 0,1λ [ ]∈ , respectively. 
Then the distance measure between ξ and η can be 
defined by
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(3)

If we use the distance to measure the degree of 
divergence, then we can obtian a new distance min-
imization model.

4 DISTAnCE MInIMIZATIOn MODELS

Let xi be the investment proportions in securities i, 
iξ  the fuzzy returns of the i th securities, i n1,2 ,= ,  

respectively. In this paper, we use the distance, 
expected value, and variance to measure the degree 
of divergence, return and risk, respectively. Then we 
have the following model

D x x x

E x x x

n n

n n





  minimize ,

subject to:

1 1 2 2

1 1 2 2

ξ ξ ξ η

ξ ξ ξ α
[ ]
[ ]

+ + +

+ + + ≥
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(4)V x x x

x x x

x i n

n n

n

i







1

0, 1,2 , .

1 1 2 2

1 2

ξ ξ ξ β[ ]+ + + ≤
+ + + =
≥ =

The first constraint ensures the expected return 
is no less than some given value α , and the sec-
ond one assures that risk does not exceed any given 
level β  the investor can bear. The last two con-
straints imply that all capitals will be invested to 
n securities.

5 CRISP FORM

In this section, we propose the crisp equivalent of 
the optimization model. In order to simplify models, 
the objective function D x x xn n( , )1 1 2 2ξ ξ ξ η+ + +  of 
model (4) is replaced by D x x xn n( , )2

1 1 2 2ξ ξ ξ η+ + +  
in crisp form.

Theorem 1. Assume that each security return is 
the triangular fuzzy variable denoted by a b ci i i i, ,ξ ( )=  
(

i n1,2, ,= ). Let the prior fuzzy investment return 
a b c, ,η ( )= ′ ′ ′  be a triangular fuzzy variable, then the 

model (4) can be transformed into the following crisp 
form:

x b a c b a ci i i i
i

n

min
1
3

2 2 ' ' '

1
∑ ( )( )− − − − −
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 x a b c a b ci i i i
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(5)

x a c a ci i i
i
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s.t. x bi i
i

n

1
∑ α≥

=

 x c x ai i
i

n

i i
i

n

24
1 1

2

∑ ∑ β−






≤
= =

 x x xn 11 2+ + + =

 xi 0≥ , i n1,2 ,=

6 nuMERICAL ExAMPLE

In this section, a numerical example is given to illus-
trate the availability of the new model.

Example 1. Assume that each security return is the 
triangular fuzzy variable denoted by a b ci i i i, ,ξ ( )=   
(i 1,2, 10= ), where the parameters ai, bi and ci are 
determined based on the estimated values of finan-
cial experts. The data set is given in Table 1. Suppose 
that the minimum expected return the investor can 
accept is 2.15 and the bearable maximum risk is 
0.65. In addition, the prior fuzzy investment return is 

0.2,2.3,4.0η ( )= − . From the model (5), we can obtain 
a simple optimization model, and employ fmincon in 
Matlab 7.1 to solve this model. The numerical results 
are given in Table 2.

In order to obtain the minimize distance of the 
investment return from the prior return η when 
the  portfolio satisfies the return and risk con-
straints, the investor should assign his or her capital 
according to Table 2. The corresponding objective 
value is 0.162. In addition, the investment return is 

( 0.19,ξ = −  2.57, 4.02). Based on the computational 
result, we can see that the investment return ξ and η 

are similar. This indicates that our model is effective. 
However, solving our model is easier than solving the 
cross- entropy model.

7 COnCLuSIOnS

In the paper, a concept of distance between fuzzy var-
iables was introduced for measuring the divergence 
of fuzzy investment returns from a prior one. By 
defining the risk as variance, a distance minimization 
model was proposed. In addition, the crisp equivalent 
of the optimization model has also been provided. 
Finally, the result of the numerical example illustrated 
the availability of the new model.
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Table 1. The asymmetrical fuzzy returns of 10 securities.

Security i Fuzzy return ξi

1 (-0.4, 2.7, 3.4)
2 (-0.1, 1.9, 2.6)
3 (-0.2, 3.0, 4.0)
4 (-0.5, 2.0, 2.9
5 (-0.6, 2.2, 3.3)
6 (-0.1, 2.5, 3.6)
7 (-0.3, 2.4, 3.5)
8 (-0.1, 3.3, 4.5)
9 (-0.7, 1.1, 2.7)
10 (-0.2, 2.1, 3.8)

Table 2. Investment proportion of 10 securities (%).

Security i Allocation Security i Allocation

1 0 6 0
2 0 7 0
3 3.6 8 35.5
4 3.2 9 3.2
5 1.5 10 52.9
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Practice and research of project-driven teaching mode based on tutorial 
system in computer science and technology specialty
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ABSTRACT: In order to improve the practical ability and comprehensive ability of students, we propose a 
project-driven teaching mode based on the tutorial system in computer science and technology specialty. The 
junior is the study object of the new teaching mode. In the new teaching mode, the tutor is the core, the student 
is subject and project research is main line. This paper introduces the research background, the content frame-
work, main features and implementation in detail. The practice shows that the project-driven teaching based on 
tutorial system can greatly improve students’ ability of solving problems, raises their overall qualities in practice 
and enhance the employment rate.

KEYWORDS: Computer specialty; Tutorial system; Project-driven mode teaching; Talents training.

The train object of computer science and technology 
specialty is to cultivate talents in computer fields, 
which have the ability to research and develop the 
computer system after years of study and training. 
In recent years, with the development of information 
technology, the need of computer professionals is 
increasing. [1][2] How to train high quality and skilled 
talents is the primary issue to professional teachers.

1 RESEARCH BACKGROUND

Recently we are dedicated to training compound tal-
ents in computer specialty, who can research, design 
and develop a computer system. So we had many 
experiments such as co-sponsoring, practicing in 
Software Company, however for various reasons, it 
failed. After exploration and thought, in view of the 
structure of teaching staff, curriculum system and 
students’ knowledge structure, we proposed pro-
ject-driven teaching mode based on tutorial system. 
The theory foundation of the new teaching mode is 
scene cognition, social constructivism theory and 
Pragmatism Education. We have carried out the edu-
cation reform project since 2011. The professional 
teachers change into professional instructors. Theory 
combined with practice skill is emphasized. In the edu-
cational reform, project development is the main line; 
practice base is the software company. Individualized 
teaching strives to meet the need of various students. 
Tech talk, technical communication and project sup-
port are launched. The students learn the theory and 
skill of project development from tutors. 

2 CONNOTATIONS

How to understand the project-driven teaching mode 
based on tutorial system? Is it an effective method 
of heightening the students’ skills of practice? We 
can find the answer from the educational theory. 
Constructivist learning theory considers that with 
the help of others, students can obtain knowledge by 
means of construction method instead of imparting 
from teachers, which presented by the famous psy-
chologist J. Piaget [3]. Project-driven teaching mode 
based on constructivism changes traditional teaching. 
Teacher centered changes into student centered; text-
book centered changes into project centered; course 
centered changes into practical experience centered. 
[4] So adopting project teaching in computer teaching 
can easily bring teachers and students’ ability into full 
play. It also improves the students’ levels of ability 
and practical experience of the implementation of the 
project. And the upstanding team work spirit devel-
ops among students. All of these can produce positive 
and profound influence. From the view of application 
process of project-driven teaching, it conducts tutor 
applying comprehensive cases or tasks with practical 
value to teach. The teacher divides a project into sev-
eral modes. According to the working process, every 
mode refines to serial tasks. The task is relevant to 
the appropriate knowledge point. Consequently, stu-
dents can catch the application and connotation of 
knowledge by project-driven teaching. Moreover, this 
teaching method expands learning and application of 
profound technology. Thanks to the project-driven 
teaching, students have the ability to put knowledge 
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into action. The vocational ability and comprehensive 
ability of students’ reaches new heights.

3 CONTENT FRAMEWORKS

Project-driven teaching mode based on tutorial sys-
tem is an important part of the training plan. It is 
launched in the third year of undergraduate educa-
tion. The reform process takes one year. The whole 
education process is in the laboratory. The tutors 
guide the student to study professional courses. [5] 
They use, flexible individualized teaching mode 
so that students improve the software developing 
 ability, project management skills and teamwork 
ability rapidly.

3.1 Teacher-student relationship

It goes without saying that the relationship between 
teachers and students is very important. In the tutorial 
system, the relationship is more important and par-
ticular than traditional teacher-student relationship. 
We cultivate good relations quickly by the following 
ways. We know the students’ study, life condition 
and physiological state by means of looking up stu-
dents’ personnel file. Meanwhile, the documentation 
of university student personal information is made. 
The content of personal information documentation 
includes basic status chart and well designed ques-
tionnaire. We can obtain the students’ extensive infor-
mation, family background and learning experience 
by the personal information documentation. In order 
to keep track of the students, we have built up the 
bridge of communication such as QQ group, public 
mailbox, blogging and tweeting.

3.2 Cultivating student based on tutorial system

1      Requirement of tutors
The tutors must have the ability to do scientific 

research independently in some respects. They must 
organize and guide students to develop projects. And 
they promote teaching all around the project. 
2   Tutors’ allocation

Every tutor has a software studio and an assistant 
who comes from software enterprise.
3   How to carry out the teaching work?

A tutor is in charge of 6 students or so. Every stu-
dent is appointed to different project team and then 
study relevant professional knowledge about the 
 project. During the developing process, the tutors 
help student to finish the task. Especially tutors teach 
 students according to their aptitude and help each 
student to make development plan in the light of 
 personality difference. 

3.3 Project-driven teaching 

Thanks to good relation between students and tutor, 
the project-driven teaching mode based on tutorial 
system is effective in improving students’ profes-
sional and comprehensive quality. We discuss the tar-
get, characteristics and implement method. 

1      Target 
During the teaching, students must consolidate 

the professional theory and grasp professional prac-
tice skill. The definite learning route must be made; 
conscious learning habit must be formed; the spirit 
of team work also must be developed. By means of 
project driven teachings, the students not only acquire 
knowledge but also lubricate relationship between 
teachers and students.
2   Characteristics 

In the teaching reform, the projects come from the 
tutor’s actual project or optional research project. The 
tutors explicate project in detail, so students can be 
kept informed of all process, and then come to know 
the whole mechanics of the project develops little by 
little. In order to easy to communicate, the number 
of learning team is about 6. Projects division is con-
nected with course study. The students will take more 
time to theory, learning who will take part in the grad-
uate entrance exam, while the students who will take 
up an occupation will take more time to practice skill 
learning.
3   Curriculum

Several points of Curriculum for attention: 
Compulsory courses must be reduced greatly and 

optional course must be decreased. The content, 
venue, date and time of optional course are arranged 
flexibly. [6] This can guarantee a widely choices to 
students and tutors. Every optional course is to help 
the development of the project; its implementation is 
in tutor’s studio.
4   Detailed implement method 

Phase 1 Basic Stage
The target of phase 1 is to ensure students acquir-

ing the theory and practical knowledge needed for 
project development. 

In order to guarantee the efficiency of study, we 
plan a reasonable academic progress. Project team 
discusses about the studio once a week. The students 
report study progress and existed question by PPT or 
demo. Then around the question, group discussion 
is carried out. The tutors are responsible for helping 
queries.

Phase 2 Practice stage
According to principle of work division, stu-

dents participate in project genuinely in this phase. 
Different students have different personality charac-
teristics, different ability and performance, so they 
carry on different specific task of the project.
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5   Individualized teaching method
Many methods can be adopted to realize individ-

ualized teaching. There are formal class teaching, 
technical seminars, surveys, experimental and indi-
vidual coaching. Firstly tutors impart basic knowl-
edge to students and help them block out a plan of 
study. Then tutors guide and excite students to study 
independently. Thus the ability of learning, solving 
and teamwork can be trained and strengthened. Tutors 
must work out a teaching play and detailed schedule 
about teaching method mentioned above at the begin-
ning of each semester. Of course tutors can make an 
adjustment based on fact. 

3.4 Cloverleaf assessment methods

The assessment methods include stage assessment 
and final assessment in project-driven teaching. 
Different appraising officers are adopted in the differ-
ent state assessment.

1      The tutor of project checks the quality and sched-
ule of project task in contrast with the original 
plan. Then a score will be made to assess how well 
the student performs. The assessment result will 
be saved in the student’s archival repository.

2   The final assessment will be made by 2 proficient 
tutors at least. Students in a team make a tech-
nique, defense about the finished project. The 
panel of defense assesses development ability, 
documentation processing ability and coordina-
tion and organizing abilities comprehended on 
the basis of students’ defense and achievements. 
The panel of defense will give a score, then save 
the score and all data of the project into archival 
repository. Finally the project tutor gives the com-
prehensive score with a certain percentage of stage 
assessment and final assessment.

4 MAIN CHARACTERISTIC 

4.1 Enterprization of teaching environment

Teaching construction in project-driven teaching is 
software laboratory and training center. In this place, 
students take part in practical exercises. All of these 
serve for project development. Students learn knowl-
edge with a clearly defined goal. Specific task and 
fixed staff can improve learning efficiency. Students 
must follow the process and standard of software 
development to develop programmes. 

The laboratory not only has a superior environ-
ment for study and research, and still has modern 
popular development tools to make developing pro-
ject which comes from practical application. These 
projects, which are developed by students, are mainly 

classical curriculum design, tutors research project. 
It is requested that the finished projects must have 
a certain value in practical application. The oper-
ation mechanisms of enterprization can shift from 
passive learning of traditional education to active 
learning, shift from study aimlessly to study with 
clear aim, shift from study prosaically to study with 
interest. The mechanisms strive for market-oriented 
accomplishment. Our students can stand the test and 
succeed because their innovative spirit and practice 
ability are improved greatly. When students graduate 
from university, they can work in a market without 
difficulties. [7]

4.2 Function of tutors

The function of tutors is vital to project-driven 
teaching. The relationship between teacher–student 
is harmonious. Tutors not only impart knowledge to 
students, but also manage the development of the 
project. They help students to realize themselves. 
Students consult with tutors about academic and 
employment planning. During the teaching pro-
cess, tutors instruct students by various ways, such 
as face-to-face teaching, network and telephone. 
Individualized teaching can be achieved because 
tutors teach student knowledge with a highly indi-
vidualized approach. 

This teaching mode improves tutors’ professional 
skill simultaneously. Teaching benefits teacher as 
well as students. The relationship between teachers 
and students is a conversational one, which is equal 
and democratic.

4.3 Curriculum teaching

The arrangement for curriculum teaching services 
for project development and implement. Project 
development plays a leading role in curriculum sys-
tem. Theory and practice skill imparted by tutors 
are all for developing projects. Meanwhile exam-
inations are all around the application in project 
development.

5 ACHIEVEMENTS

From September 2011 to October 2013, project-driven 
teaching mode based on tutorial system has already 
implemented twice among Class 2013 and class 
2014. The student is subject, project research is the 
main line and the tutor is the core of the teaching. 
Autonomic learning, self learning and mutual learn-
ing are in harmony and unification. Students’ enthusi-
asm for study is rising to unprecedented heights. And 
good results have achieved in practice.
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1      Learning target is clearer. Due to the goal - orien-
tation, students explore and practice voluntarily; 
the degree of professionalization is improved.

2   Students’ learning is from passive learning to 
active learning. Practice skill is emphasized. Scope 
is given to the students’ initiative and creativeness.

3   Students are proficient in various skills and the-
ory about project development. Students have the 
qualifications for a programmer. Employment rate 
of 2013 was in front in Jiangxi province.

4   The students won great glory in national and prov-
ince’s contest. From 2011 to 2014, students won 
a first prize and a second prize in the National 
Mathematical Modeling Contest. More than 10 
Students have won first prize in the province’s con-
test. A great number of students got good marks in 
technological innovation & vocational skills con-
test in the province. There are lots of other prizes 
which I won’t go over one by one. 

5   Greater demands are being placed on the tutors. 
The tutors must qualify themselves, not only 
for management and leadership, but also for 
Engineering and teaching. So they can organize 
and control classes well, enhance the enthusiasm 
and initiative of students.

6 EXPERIENCES

1      The strong support of the college: owe to plenty 
of funds and policy given by the college, the pro-
ject-driven teaching reform progresses smoothly. 
Curriculum design also supports the reform 
greatly.

2   Adequate preparation: Careful preparatory work 
for project-driven teaching is made. Abundant 
information and educational reformation prac-
tice such as curriculum reform, examination 
reform, are made to prove the feasibility of this 
reform. The preparations ensure the success of 
reform. Before pilot reform, educational rules 
and workflow are all revised after many discus-
sions. Mobilization meetings have been held 
many times. 

3   Tutors’ devotion: tutors have put lots of time and 
effort to keep the project-driven teaching reform 
going. Individualized teaching, project develop-
ment management and guide are all long and hard 
work.

4   Innovative management system: innovative man-
agement system is the guarantee of our implemen-
tation of education reform. A management group 
is set up. The charge man of the group is the dean 
of the Computer faculty. The group is responsible 
for instructional supervision, project inspection 
and assessment. 

7 CONCLUSIONS

The purpose of project implementation, teaching 
management and evaluation system is all for crea-
tive education. Scientific project system and project 
content create favorable conditions for project-driven 
teaching. The new teaching mode improves students’ 
practice ability, vocational ability and comprehen-
sive ability. The successful implementation of pro-
ject-driven teaching mode based on the tutorial sys-
tem satisfies the need of qualified computer talents. 

The practice has shown that the new teaching 
mode aroused the teachers’ and students’ initiative. 
The students’ practical skill and comprehensive abil-
ity are strengthened obviously, employment rate is 
also enhanced. Moreover the reform trains a large 
number of double - professional teachers.

At present, the project-driven teaching mode based 
on tutorial system is still on the stages of develop-
ment. The supporting mechanism needs to polish 
gradually. Curriculum system, platform building and 
industry-academy- research cooperation are all worth 
exhaustive researching.

ACKNOWLEDGEMENTS

Project is supported by the Education Research 
Foundation for 12th Five Years Plan in Jiangxi prov-
ince (No. 4YB071).

REFERENCES 

[1] M.H. Huang, G. Lei, B. Guo. Reseach on Project-driven 
Teaching Mode. Modern Education Management. 
2007(6), pp: 29–32.

[2] M.J. Si. An Exploration and Practice of Software 
Engineering Applied Talents Training . Chinese Science 
and Technology Information, 2011(12),176–182.

[3] H.M. Shen. The Practice and Study of the Program 
“Specialty Tutorial System” in Computer Specialty. 
Computer knowledge and technology, vol.7 no.12, 5683-
5684, 2011.

[4] Y.G. Curriculum Guidelines for Undergraduate Degree 
Programs in Software Engineering. Chinese Vocational 
and Technical Education, 2012(14).

[5] M.X. Zeng, Q.P. Zhou, X.B. Wang. Construc tion of a 
“Project” Teaching System for Software Engineering 
Majors. Research and Exploration in Laboratory,  
vol .32, no.5, 2013.

[6] J. Huang, Q. Liu, Z. Gao. A New Model Research and 
Practice on Training Talents of Software Engineering 
Based on University Industry Cooperation. Computer 
Engineer and Science, 2011(1):70–73.

[7] Q. Jing, S.D. Dong, X. Liu. Employment Oriented 
Software Engineering Teaching Quality Assessment 
System. Journal of Chong Qing Three Gorges University, 
2011(3), 141–143.

9781138027282_Chp_3033.indd   1038 23/04/15   12:58 AM

 



1039

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

Work position effects on physiological aspects of machining workers 

I Gede Oka Pujihadi & I Ketut Widana
Mechanical Engineering, Bali State Polytechnic, Bali, Indonesia

I Nyoman Budiarsa 
Mechanical Engineering, University of Udayana, Bali, Indonesia

ABSTRACT: In this research a procedure to evaluate the physiological-based machining workers working 
position has been developed using a cross-sectional as observational study design. The methods applied are 
observation, interview and measuring. The subjects of the research are practicing students amounting to 21 
students with average ages of 19.5 ± 0.67. Body mass index on the average of 21.33 ± 2.13, considered nor-
mal. Referring to the analysis of the statistical test of the Wilcoxon Signed Ranks Test, the difference of effect 
of work position is significant, namely p<0.05 towards musculoskeletal disorders (MSDs) before and after 
working. The quantity of the average complaint after working is 44.52 ± 9.28. The musculoskeletal complaint 
is felt 100% of skeletal muscles with details as follows: (a) 76% is waist ache; (b) 71% left tarsus ache; (c) 67% 
back pain; (d) 62% felt stiff in the upper neck, lower neck and left calf ache. The result of the Wilcoxon Signed 
Rank Test shows that there are significant differentiation effects of a standing work position, namely p<0.05 
towards fatigue generally before and after working. The degree of fatigue effects is that 100% of the practicing 
students feels tired. Based on the questionnaire, 30 items of general fatigue are grouped into 3 (three), namely: 
(a) Question group 1 – 10 shows the attenuation of activity of 77%; (b) questions 11-20 show the attenuation 
of motivation of 86% and; (c) questions 21-30 show the description of general physical fatigue of 53 %. The 
degree of working pulse is on the average of 110.00 ± 10.44 ppm (pulse per minute) which can be categorized 
into the medium workload. By means of Paired t test, the result is p<0.005. The concentration, consisting of the 
speed, correctness and Constance will also be decreased each 15.23%, 11.20% and 16.33%. It shows that there 
is a significant difference of a standing work position effect towards the musculoskeletal disorders, fatigue, 
workload and concentration when having a rest and working with the practicing students. The efforts of work-
ing station repair, short term-rest and supplying drinking water are able to decrease musculoskeletal disorders, 
fatigue, work load and increase concentration as well as increase the work productivity.

KEYWORDS: ergonomic; position; musculoskeletal; fatigue; workload; concentration.

1 INTRODuCTION

The working practices involve turning, cutting, scrap-
ing, welding, grinding training and so on. Almost all 
working practices are conducted in standing position. 
With eight hour session a day, it can be predicted 
that there will be a lot of disorders, especially the 
subjective ones such as the musculoskeletal disor-
ders, general fatigue and concentration as well as 
the workload. In order to be able to compete, hence, 
the industry has to be able to give the best service 
to the customers, have a comfortable working atmos-
phere, interesting and friendly performance of the 
students, fast service, and the products fulfill the cus-
tomers’ expectation. Consequently, the efficiency and 
productivity of work must be accelerated optimally 
in order to reach the above goal. The improvement of 
the work productivity can be reached by pressing all 

kinds of input into the minimum level and increasing 
output into the maximum one [1]. The input, espe-
cially related to resources, has to be employed in an 
optimal fashion. In order to reach such condition, the 
students must be facilitated with comfortable, safe, 
and efficient  work facilities. The work facilities com-
prise of, work station, work environment and work 
organization that is in accordance with the capability, 
skill and limitation of students in the hope that the 
productivity can be reached at the highest level [2]. It 
is a study of the psychology of the machine workers 
need to be developed, the evaluation of the influence 
of the working position before and after work that 
could potentially result in musculoskeletal disorders, 
general fatigue, workload and workers’ concentration 
has been explored, it is becoming a major base for 
providing information about the parameters impor-
tant in formulating motion studies on the psychology 
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of the machine working in a range of complex condi-
tions and broader data.

2 ANAlYSIS AND RESulTS

2.1 Subject condition

The descriptive analysis results of average, stretches 
of time, standard deviation of the subject characteris-
tics that involve age, height, weight, body mass index 
and work experiences is presented in table 1 below.

The average age of subjects is 19.48 ± 0.68 years 
old, which means within productive ages. Body mass 
index (BMI) is a comparison of weight (kg) and 
height quadrate (m). The average body mass index 
of subjects is 22.88 ± 1.98 kg/m2, which shows a 
normal body mass. According to reference [3], body 
mass index of the Indonesian is considered to be nor-
mal if it reaches an average value of 18.5 – 25 kg/m2, 
therefore a body mass index of the subjects is consid-
ered to be normal as it is within the value range.

2.2 Work position

The practical activity begins at 08.00 up until 15.00 
WITA every day for 5 day work time. The work pro-
cess comprises cutting, forming and finishing. The 
amount of students or students observed are 21 stu-
dents who are all male, aged 18-21 years old, being 
on the third semester. The standing work position is 
frequently performed by the students at the cutter 
station. They rarely perform the work with sitting 
position as they consider it can slower the finishing 
process of working. They do not realize that such con-
dition can have an effect on the musculoskeletal disor-
ders, fatigue, concentration and workload. According 
to [4], the standing position is an alert position phys-
ically and mentally, therefore the work activity per-
formed is faster, stronger and more careful. Basically, 
standing is more tiring than sitting and the energy 

spent when standing is more 10-15% compared to 
sitting. To minimize the effect of musculoskeletal 
disorders, fatigue, concentration and workload, con-
sequently the work must be designed in such a way 
that it doesn’t reach forth, bend down, or performing 
unusual positions of the head.

2.3 Musculoskeletal disorders 

To find out the musculoskeletal disorders (MSDs) of 
the students at the cutter station, one of the ways is by 
filling questionnaire of Nordic Body Map before and 
after working with the likert scale scored from 1 to 4. 
From the tabular data, the musculoskeletal disorders 
are analyzed descriptively and by normality test sup-
ported by the application program of SPSS 15.00 for 
Windows. The result of data tabulation of musculo-
skeletal disorders before and after working with sta-
tistical analysis can be seen in table 2 below.

The Table 2 above shows that data of musculo-
skeletal disorders before working is not distributed 
normally p = 0.002 (p<0.05). As there is one of data 
is not distributed normally, therefore Non Parametric 
test is applied namely the Wilcoxon Signed Test. The 
result is, there is a significant difference standing  
work position effect towards musculoskeletal disor-
ders before and after working with the students with 
p = 0. 000 (p<0.05). The average amount of effect 
of standing work position towards musculoskeletal 
disorders is 44.52 ± 9.28. Musculoskeletal disorders 
felt according to the percentage per item of disorders, 
with the details (a) 76% is waist ache; (b) 71% left 
tarsus ache; (c) 67% back pain; (d) 62% felt stiff on 
upper neck, lower neck and left calf ache. Such con-
dition results from the standing work position of the 
students that is performed continuously and repeat-
edly. The complaint of skeletal muscles generally 
occurs as the muscle contracts exceedingly due to 
the excess of workload and long duration of loading 

Table 1. Subject Characteristic.

No variable N Average SD
Stretches of 

Time

1 Age 
(year)

21 19.48 0.68 18.00 – 21.00

2 Height 
(Cm)

21 157.48 3.98 150.00 – 166.00

3 Weight 
(kg)

21 56.62 3.47 49.00 – 67.00

4 Body 
Mass  
index

21 22.88 1.98 19.88 – 29.77

Table 2. Results of Descriptive Analysis of The Musculo-
skeletal Disorders (Msds).

No variable N Average SD

Normality 
test

K-S test

1 Musculoskeletal 
disorders 
before working

21 28.67 1.06 p = 0.002

2 Musculoskeletal 
disorders 
after working

21 44.62 9.47 p = 0.515

3 Difference 
before and after 
working

21 15.95 9.59 p = 0.000
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[5]. The muscle disorders may not occur if the mus-
cle contraction ranging from 15-20% of the maxi-
mum muscle power. If the contraction of the muscle 
is over 20%, so the blood circulation to the muscle 
will reduce according to the contraction level that 
is influenced by the capacity of energy needed. The 
oxygen supply to the muscle decreases, the carbohy-
drate metabolism process is blocked and as a result 
the accumulation of lactate acid occurs which results 
in muscle aches [6].

2.4 Fatigue

To obtain data of fatigue, the questionnaire is used 
which contains 30 items of general fatigue before 
and after working. The results of the questionnaire 
apply the likert scale with scores from 1 to 4. The 
result of tabular data and general statistical fatigue 
test before and after working on the students is 
obtained with the descriptive analysis and normal-
ity test.  For more details, the analysis results of the 
general fatigue before and after working are clearly 
defined on table 3

Seen from Table 3, it is ascertainable that one 
of the data of general fatigue before working is not 
distributed normally as p is zero, therefore the gen-
eral fatigue data is tested non-parametrically with 
the Wilcoxon Signed Rank Test. The data analysis 
is revealed that there is a significant difference of 
standing position effect towards the general fatigue 
before and after working with the students, in which 
p = 0. 000 (p<0.05). Based on the questionnaire of 30 
general fatigue items, it can be grouped into 3 (three) 
namely (a) group of questions 1-10 showing the 
attenuation of activity of 77%, (b) group of questions 
11-20 showing the attenuation of motivation of 86% 
and (c) group of questions 21-30 showing the general 
physical fatigue description of 53%.

The fatigue results from the body condition that 
accepts excessive workloads, continuously, repeat-
edly and also the standing position as well as the 
uncomfortable working environment. The fatigue 
will be recovered, if a short-term rest is applied to 
the temporary fatigue. The permanent fatigue will 
be recovered if a one day sleeping rest is taken [5].

2.5 Workload

The quantity of the workload of the students can be 
discovered by calculating the pulse when having a rest 
and working with the ten-pulse method. The results of 
the calculation of the pulse when resting, and when 
working, then are analyzed with statistical tests. The 
data are analyzed descriptively and then continued 
with normality tests. If the data is distributed nor-
mally, the Paired T test is applied and if the data is not 
distributed normally then the Wilcoxon Signed Ranks 
Tests is applied. For more details, table 4, shows the 
results.

2.6 Concentration

The result of research indicates that all of the indi-
cators are decreased. Speed average work at period 
of I (resting) is 8.24 ± 1.05 and at period of II (after 
working) is 9.72 ± 1.56, or happened by the speed 
decrease work equal to 15.23%. Meaning analysis 
with the test t-paired indicate that the value p < 0.05 
owning meaning that speed, average work at second 
period differ to have a meaning. Correctness average 
hereafter conduct the work at period of I is 19.34 ± 
6.68 and at period of II is 21.78 ± 5.54 or there is 
decrease equal to 11.20%. Meaning analysis with the 
test t-paired indicate that the value P < 0.05. The mat-
ter of this means that correctness average at second 
period differ to have a meaning. Average Constance 
hereafter conduct the work at period of I is 4.51 ± 
1.48 and at period of II is 5.39 ± 1.70, or decrease 
16.33%.

Table 3. Results of Descriptive Analysis of Fatigue.

No variable n Average SB

Normality 
test

K-S test

1 General 
fatigue before 
working

21 30.00 0.00

2 General 
fatigue after 
Working

21 53.90 6.71 P = 0.17

3 Difference 
between 
before and 
after working

21 23.90 6.71 P = 0.17

Table 4. Descriptive Analysis Results and Normality Test 
of Pulse When Resting and Working.

No variable N Average SD

Normality 
Test

K-S Test

1 Pulse 
when 
resting

21 72.27 8.15 p = 0.108

2 Pulse 
when 
working

21 110.78 17.80 p = 0.145

3 Working 
pulse

21 38.51 18.84 p = 0.504
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3 CONCluSION

Based on the research and discussion above, conclu-
sions were obtained as follows

1      Based on Wilcoxon signed rank test, it shows that 
there is a difference of effect of standing work 
position significantly towards the musculoskeletal 
disorders before and after working with the stu-
dents with p = 0.02 (p<0.05). The musculoskele-
tal disorders are suffered according to the percent-
age per item of complaint of ache with the details 
(a) 76% is waist ache; (b) 71% left tarsus ache; (c) 
67% back pain; (d) 62% felt stiff on upper neck, 
lower neck and left calf  ache.

2   Based on the analysis of Wilcoxon signed rank test, 
it is ascertainable that the difference of standing 
work position effect is significant towards general 
fatigue before and after working with the students 
with p = 0.002 (p<0.05). Based on the question-
naire of 30 items of general fatigue can be grouped 
into 3 (three) namely : (a) group of question 1-10 
showing activity attenuation of 77%; (b) group of 
questions 11-20 showing a motivation attenuation 
of 86% and; (c) group of questions 21-30 showing 
general physical fatigue description of 53%.

3   Based on paired t test, it is ascertained that there 
is a difference of pulse beat while having a rest 
and working with the students with p = 0.000 
(p<0.05). The degree of the effect of the standing 
work position towards the workload on the stu-
dents is on the average of 110 ± 10.44 ppm and 
can be categorized into a medium workload. Hard 
and soft of the workload can be accepted by the 
students depending on the length they perform 
the activity of work which is adjusted to their 
capability. The workload can be influenced by 

the continuous, repeating works and the standing 
position while working, as well as the working 
environment that is hot.

4   Concentration will decrease really if job attitude 
do not be natural in a condition. Concentration 
consisted of the speed, correctness and Constance 
will experience of the degradation of each 15.23%, 
11.20% and 16.33%.
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ABSTRACT: We use the enterprise census database investigated by the national bureau of statistics and em-
ploy recently developed the Shapley value decomposition framework to disassemble the specific factors’ con-
tribution to profitability difference and combine it to calculate the contribution of industry and enterprise effect 
from the whole and segment sample. The empirical results reveal both industry effects, which mainly caused 
by market structure and market demand expansion, and enterprise effect chiefly influenced by ownership types, 
unproductive expenditure and financing channel, play a significant role in shaping profitability difference. In 
the whole sample, industry effect contributes 42.71% and 51.12% respectively in return on sale and Per Capita 
Create Profits model. In addition, the finding clearly indicates that the industry effect increases in low marketi-
zation regions or high administrative barriers industries, enterprise effect vice versa.

KEYWORDS: Productive service enterprise; Shapley value decomposition; Industry effect.

1 InTRODuCTIOn

In the process of promoting strategic adjustment of 
the economic structure and speeding up the economic 
transformation, the Chinese government has made a 
series of productive service industry supporting pol-
icies. Therefore, the productive service industries, 
such as business service, research and development 
service, information service, have great opportu-
nities for further development, which are attracted 
continuously investment by the industrial capital and 
financial capital. According to the national bureau of 
statistics, the fixed asset investment of the productive 
service reached 3.91trillion RMB in the year of 2010, 
which was about 4 times than the level of 2003 and 
the average annual growth rate was about 46.61% 
recently decade. As a consequence, what is the micro 
productive service enterprise profitability under the 
background of supporting policy and whether it shows 
obvious differences among the industries? If so, how 
is formation mechanism? To answer that question, not 
only can inspect the validity of past a series of sup-
porting policies, but also can influence policy trend of 
productive service industry in the future.

In this study, we employ the methodology of 
Shapley value decomposition (Shorrocks, 1999) and 
combine with wan (2004) decomposition method. 
Recently, the Shapley decomposition has been 
widely used in the labor economics, particularly in 
disassembling of income inequality. The advantages 
of the Shapley decomposition method doesn’t only 
disassemble the contribution of industrial effect and 

enterprise effect, but also can explain the specific 
influence factors such as the scale of enterprise, gov-
ernment correlation degree provided in the model. 
The method is appropriate for any profitability dif-
ference index and any profitability decision equation.

2 SAMPLE AnD METHODOLOGY

2.1 Sample

We employ a set of unique survey data the year of 
2008 which investigated by the national bureau of 
statistics covering 30 provinces, municipalities, and 
autonomous regions of china mainland. The inves-
tigation data set accounts for 67.26 percent of all 
amount 12 industries in China and includes more 
than 60 indexes, such as enterprise established time, 
business income, operating profit and the quantity of 
workers, and so on, which provides enough support 
with our study.

2.2 Methodology

Based on the shortage of statistical method employed 
by previous literatures, this paper uses the Shapley 
value framework raised by Shorrocks (1999), and 
combines with Wan (2004) decomposition method to 
make up for the shortcomings of the statistical meth-
ods. The advantage of the Shapley value decomposi-
tion method not only can explain the specific factors’ 
influencing enterprise profit rate, such as firm size, 
government relationship and market structure, but 
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also can merge the contribution of enterprise effects 
and industry effects from the differences in enter-
prise profit rate while previous researchers couldn’t 
resolve that problem. Meanwhile, Shapley value 
decomposition method is suitable for any profit rate 
deciding equation and indicators of measuring profit 
rates differences, and could handle the residual error’s 
contribution to enterprise profit rate differences 
(Wan,  2004). Currently, the Shapley value decom-
position method has been widely used in the field of 
labor economics, particularly in decomposition of 
income inequality (Wan and Zhang, 2006; Wan at all, 
2007; Zhao and Lu, 2009).

Based on Shapley value decomposition of regres-
sion, we disassemble the determinant of profitabil-
ity differences in the following two steps: First, by 
building the formation model of enterprise profit 
rate, we estimate the coefficients and significance 
of every explanatory variable, then exclude non- 
significant variables to identify the profit rate deter-
ministic model; second, we ultimately obtain the 
contribution of each explanatory variable to enter-
prise profit rates differences by using calculation 
indicators of profitability difference in profit rate 
deterministic model. This paper adopts profit rate 
formation model as follow:

Profit enterprise x

industry y

( )

( )
ij ij

j i

1α β
γ µ

= +
+ +  (1)

Where the indices i and j denote enterprise and 
industry respectively; profit is the profit rate of 
enterprise, which use Return on Sales(ROS)and Per 
Capita Create Profits(PCCP)respectively; enter-
prise and industry is enterprise effects and indus-
try effects, the specific indicators including are as 
follows:

Enterprise Effects
1. The size of the enterprise (size), calculated by 

the number of enterprise employees at the end of the 
year. 2. Human resources (resource), we measure by 
the ratio of employees with a university degree or 
above to total enterprise employees. 3. The level of 
enterprise diversification (diversity), we measure by 
the logarithmic value of the number of enterprise 
activity units. 4. Financing channels (financing), 
since we can’t accurately measure the financing 
channels for enterprises, the paper employs enterprise 
financing costs (cost) and asset-liability ratio (deb-
tasset) as a proxy variable of the financing channels, 
and use the value interest payments accounted for 
total equity capital to measure enterprise financing 
cost; 5. The established year of enterprise (age), we 
measure by the logarithmic value of the established 
year of enterprise. 6. Type of ownership (owner), This 
paper introduces three dummy variables to reflect 

that whether the firm is a foreign-invested enterprises 
(foreign), Hong Kong, Macao and Taiwan-invested 
enterprises (hk) or state-owned enterprises (state); 
7. unproductive expenditures (unproductive), meas-
ured by the logarithm value of operating management 
costs in this paper.

Industry Effects
1. Market structure (structure), we use industry 

concentration to reflect the market structure, taking 
about the feature that most producer services enter-
prises are in small size, we use CR50 specifically, the 
proportion of the size of the top 50 enterprises to the 
size of the industry; 2. The level of market demand 
expansion (demand), we measure by the growth rate 
of industry value-added; 3. Industry intellect inten-
sive level (intellect), referring to Yuan and Chen 
(2011), we measure by the proportion of industry 
intermediate goods inputs coming from high-tech 
manufacturing industry

The core idea of the Shapley decomposition method 
is as follows: first, get the mean of  independent var-
iable X in the profitability deterministic model, then 
substitute the average of variable X for actual varia-
ble X in the profitability deterministic model to cal-
culate the profitability data, recorded as Y1, whose 
difference coefficient denotes by f (Y1). Second, the 
profitability difference contributed by variable X is 
[f(Y0)-f(Y1)]/f(Y0), where f(Y0) indicates difference 
coefficient calculated by actual data. If the formula 
[f(Y0)-f(Y1)]/f(Y0) >0, it shows that variable X has 
a positive contribution and expands profit margin dif-
ference, vice versa.

Prior to decompose the profitability difference, 
it is necessary to ascertain regression equation. We 
have concluded some variables haven’t displayed 
the significant correlation in profitability determi-
nant through the table 5, 6 and 7. In view of this, the 
decomposition equation deletes that variables and 
choose significant variable only, so, the decomposi-
tion equation is as follows:

Profit enterprise x

industry y

( * )

( * )
ij ij i

ij i i

1α β
γ µ

= +
+ +  (2)

Where x* and y* represent significant factors in 
enterprise and industry respectively. 

3 RESuLTS

Table 1 reports the Shapley decomposition result of 
the profitability deterministic model. From table1, the 
proportion of explanation in return on sales model is 
above45%, regardless of all sample or subdividing 
samples, and that in per capita creates profit model is 
between 20% and 30%. Since the return on sales and 
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per capita create profit denotes two aspects of prof-
itability in the productive service enterprise, we can 
believe the design of the profitability deterministic 
model is reasonable.

Table 1. Shapley Decomposition Results Based 
Profitability Deterministic model.

All Sample

Subdividing Sample

High level Low level Eastern

ROS PCCP ROS PCCP ROS PCCP ROS PCCP
(1) (2) (3) (4) (5) (6) (7) (8)

Resolution 52.6 22.8 48.1 24.1 57.0 21.0 49.1 22.9

Diversity -6.1 1.3 — — –15.8 2.0 –2.1 1.4
Owner 24.7 10.1 15.1 11.0 32.1 10.0 37.1 17.6
Age -3.4 -4.9 -8.8 -5.6 0.1 3.5 1.3 —
Size 8.9 12.3 8.9 14.5 8.8 11.1 10.5 8.4
Financing 13.3 10.7 6.0 — 16.1 6.1 12.1 18.7
unproduct 13.8 12.5 3.2 23.1 13.6 6.8 7.1 18.5
Resource 5.0 7.6 4.8 -6.0 6.1 12.5 3.8 9.4
Subtotal 57.2 49.8 32.4 37.0 61.1 52.2 69.9 74.3

CR50 17.9 21.1 31.1 30.5 10.7 19.7 8.2 10.9
Intellect 3.3 12.9  2.0  14.0 8.2 11.1 2.1 4.7
Demand 21.3 17.0 34.2 18.2 19.8 16.8 19.7 10.0
Subtotal 42.7 51.1 67.4 62.8 38.8 47.7 30.0 25.7

Total 100 100 100 100 100 100 100 100

On the one hand, the industry effect of return on 
sales and per capita create profit in the productive 
service enterprise contributes 42.71% and 51.12%, 
respectively. The results provide strong support for the 
view that industry related factors have important influ-
ences on profitability. The conclusion intensively con-
trasts with the weak industry effect of previous scholars 
(Mcgahan and Porter 1997, 2002; Rumelt, 1991). In 
productive service enterprise of China, the contribu-
tion of industry effect can be roughly shown in three 
parts: the first path is market demand, in the process of 
market transition, the judgment of future development 
opportunities is easily recognized according to the track 
of highly market-oriented countries (Lin, 2007). Thus, 
once a certain industry appears policy induced oppor-
tunities or phased development condition, the new 
entrants will perform a great opportunism behavior to 
enter into the industry excessive just as “wave phenom-
enon”. That excessive entrance results in strong homo-
geneity of enterprise competitive advantage and don’t 
have heterogeneous resources, so, the source of prof-
itability difference is embodied in the industry level 
largely. We can verify that path by the contribution of 
variable demand in Shapley decomposition results, 
which displays 21.38% and 17.07% respectively. The 
second path is market structure. Because of institu-
tional obstacles, policy and other reasons, the degree 

of entry regulation between productive service indus-
tries presents different obviously. For example, market 
access threshold in the geological exploration industry, 
post and telecommunication, finance, insurance is too 
high to accept potential investors and industries were 
monopolized by minority incumbents. As such, the 
enterprise with them presents higher profitability than 
the ones which degree of entry regulation isn’t serious. 
In other words, the difference of market entry regula-
tion leads to the difference of enterprise profitability. 
We can verify that path by the contribution of variable 
CR50 in Shapley decomposition results, which dis-
plays 17.99% and 21.15% respectively. The third path 
is the knowledge intensive degree of industry, which 
generates an industry incentive effect, demonstra-
tion effect and correlation effect to promote spread of 
knowledge and technology spillover among enterprises 
intra-industry. As a result, the high degree of knowl-
edge intensive brings about the overall competitive-
ness of the industry to a leading level. unfortunately, 
at present, contribution of knowledge intensive degree 
to profitability difference is extremely limited, only 
3.38% and 12.90% respectively in the results.

On the other hand, enterprise effect of return on 
sales and per capita create profit in china’s productive 
service enterprise contributes 57.29% and 49.88%, 
respectively. It shows that enterprise effect is also rela-
tive important of profitability difference determinant. 
Specifically, the contribution of the ownership types 
is larger than any other enterprise factor, 24.73% and 
10.12% respectively. Since the local producer ser-
vices can’t provide high technology service for mul-
tinational manufacturers to cause foreign productive 
service enterprise connect with them easily, and local 
manufacturers are lack of marketization and profes-
sion under which the demand for productive services 
is at a low level and cause local manufacturers tend to 
choose local services. Accordingly, it forms parallel 
and independent supply and demand cycle between 
domestic productive services and local services and 
is consistent with yang et al. (2011), which lead to the 
main differences of enterprise profit.

unproductive expenditure is in second place of 
enterprise effect in sharping profitability difference, 
13.81% and 12.54% respectively. Cai et al. (2005) 
shows that the restaurant and entertainment expendi-
ture in domestic firms not only purpose to establish the 
relationship with customers or suppliers, but also has 
been used to pay the government official protection 
fee or bribe fee and so on, which particularly prom-
inent in producer services due to enterprise products 
are characterized by the form of a service or a scheme 
in service, then directly impress the formation of prof-
itability differences. Financing channels expenditure is 
in third place of enterprise effect in sharping profita-
bility difference, 13.35% and10. 78% respectively.
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Then, we can find, from the contribution of var-
iance of enterprise effect, the accumulation of 
non-operative play the significant role in shaping 
profitability differences of China’s productive ser-
vice enterprise, such as social network, relationship, 
special channel, unproductive expenditure and so on. 
However, the function such as operation, diversity 
and age, enterprise scale and resource are so limited. 
So, it partly explains the cultivation of the core com-
petitiveness is obviously insufficient in China’s pro-
ductive service enterprise.

From the point of regression results of different 
group samples, the industry effect in the region of 
higher marketization or industry of low barriers to 
entry is relatively small, the contribution of the for-
mer is 30.09% and 25.70%, respectively, and the 
latter value is 38.84% and 47.75%, both which is 
about almost 33% lower than the result of the overall 
sample. On the contrary, the enterprise factor contri-
bution is relatively large, for example, the enterprise 
factor of per capital profit index in the eastern region 
is reached 74.30%. It shows that it presents the char-
acteristic of the intensity industry effect or inferior 
enterprise effect in reign of higher marketization or 
industry of low barriers to entry, which is almost con-
sistent with previous research conclusion (Mcgahan 
and Porter, 1999,2002,2005; Rumelt, 1991).

In general, under the environment of highly mar-
ketization or low administrative barriers, the conclu-
sion is almost consistent with the enterprise resource 
school, which means enterprise profitability differ-
ences are more from the enterprise level and the less 
or almost no industry factor. In addition, the paper 
extends the content of theory of enterprise resource 
view, namely, under the environment of highly mar-
ketable reigns or low administrative barriers indus-
tries, it presents the intensity industry effect which is 
caused by market demand and entry regulation.

4 COnCLuSIOn

Promoted by a series of government support meas-
ures, Chinese productive service enterprises have 
higher profitability compared with industrial enter-
prises over the same period. nevertheless, produc-
tive service enterprise’ profit margin difference 
exists strong industrial effect that is caused by 
market structure and market demand, particularly 
in the regions of a lower degree of marketization 
or industries with higher administrative entry bar-
rier, which is partly demonstrating the interference 
of administrative monopoly factors on enterprise 
efficiency. Furthermore, enterprise effect, which is 
the major factor contributing to productive service 
enterprise’s profit margin, becomes especially prom-
inent in the industries with administrative barriers to 

entry and in the areas with higher degree of mar-
ketization, the differences of ownership factors, 
non-productive expenditure and financing channels 
are the major factors that cause enterprise effect. 
Human capital, the duration the firm established, 
enterprise scale and other factors indicate limited 
contribution to the profit margin differences, which 
displays that Chinese productive service enterprises 
have obvious weaknesses in the cultivation of core 
competitiveness.
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The measure and countermeasures to the bubble of the real estate in Shanghai
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Nanchang, P.R. China

ABSTRACT: As a representative of first-tier cities in China, the real estate market shows signs of a bubble in 
Shanghai, and there are a lot of speculative buyers at present. So, it is very important to measure the bubble of 
the real estate in Shanghai. In this paper, we should use the index of the real estate bubble to measure the bub-
ble of real estate price in Shanghai, and then to judge the possibility of the existence of the real estate bubble 
in Shanghai, and aim to provide theoretical and the practical policy basis for the government to regulate and 
control real estate bubble.

KEYWORDS: The bubble of the real estate; Measure; Countermeasures; Policy proposal.

1 INTRODUCTION

1.1 Research background

In recent years, with the growing prosperity of the real 
estate market, the bubble is one of the most heated top-
ics among people besides prices. As a representative 
of first-tier cities in China, with the implementation 
of the Chinese housing reform and the acceleration 
of housing commercialization, the real estate industry 
develops fast in Shanghai, and has become an impor-
tant pillar industry which promotes economic growth 
in the city. With industrial development, the Shanghai 
housing prices also show excessive growth. It is very 
important to measure the speculative bubble in the 
real estate market in Shanghai.

1.2 Current situation of Shanghai’s real estate

Official data shows there were 13,089.47 Million 
square meters of residential property under construc-
tion From January to August 2014 in Shanghai, year 
on year growth of 3.7 per cent. New floor areas under 
construction in the real estate sector were 1,479.13 
million square meters, year on year growth of -10.5 
per cent. The real estate of completion was 1,211.24 
million square meters, year on year growth of -10.0 
per cent. There were 7,681.29 million square meters 
of residential property under construction, year on 
year growth of 0.2 per cent, the new floor area were 
5,256.80 million square meters, the area of comple-
tion were 834.48 Million square meters, year on year 
growth of -1.8 per cent. Real estate fixed asset invest-
ment were 1,875.03 billion Yuan, year on year growth 
of 7.0 per cent. Investment in residential real estate 
were 1,046.82 billion Yuan, year on year growth 

were  9.0 percent. The constructions of real estate 
investment were 1,048.39 billion Yuan, year on year 
growth of 8.8 per cent. In the first quarter, the new 
supply of new commodity residential of Shanghai 
was turning up from down. In March the new sup-
ply of new commodity residential of Shanghai nearly 
twice than before, there were 41 projects obtain pre-
sale permit ion, involving 9801 sets of commodity 
housing, 80% of the project push plate volume were 
more than 100 sets in Shanghai. Data shows that the 
total pushing plate increases 97% than the previous 
month in March. In the first 3 months of consecutive 
decline, new supply became growth. The volume of 
new commodity residential fell into about 30% than 
the same period of last year. Residential market turno-
ver rose after the first drop. New commodity residen-
tial transactions were 5409 sets; the dealer area was 
652 thousand square meters in January. The volume 
falls down than last month, new commodity residen-
tial transactions were 3,502 sets, and the dealer area 
was 421 thousand square meters in February. The 
deal and the area were the lowest since the February 
of 2012. Market turnover increased significantly in 
March, new commodity residential transactions were 
8296 sets, the deal area were 939 thousands square 
meters, turnover were 24,300 million Yuan, trans-
action size and turnover respectively increase 1.23 
times and 1.24 times than last month. The situations 
of volume declining for 5 consecutive months were 
changed. New commodity housing transaction size 
and volume of transactions were 2,012 thousand 
square meters and 51,290 million Yuan in the first 
quarter, Compared with the same period of last year 
decreased by 34.8% and 29.3%. Housing sales prices 
continue to rise in Shanghai.
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In the first quarter, new commodity residential 
house prices had risen by 1.3%. Since last July, the 
new commodity housing quarter-on-quarter growth 
continued to fall, until this February, increasing 
price was down to 0.4%. In March, new commod-
ity residential prices showed a steady growth trend, 
increased 0.4%. Look from the year-on-year, new 
commodity housing price had declined for three con-
secutive months, 1-3 month rose respectively 20.9%, 
18.7% and15.5%, it dropped month by month. The 
old apartment prices continued to rise, ring up rise 
and fall. In the 1-3 month, the month-on-month price 
of second-hand housing were up 0.1%, 0.6% and 
0.2%; the year-on-year prices rose month by month, 
rose respectively 13.2%, 12.1% and 9.5%.

2 MODEL SELECTION

In recent years, the frequent occurrence because of 
the real estate market bubble caused great disasters 
to social stability and economical development. More 
and more people focused on the real estate market and 
the real estate market bubble. Particularly in the real 
estate bubble theory and measure method, there was a 
gratifying progress. Now, the popular and applicable 
measure methods of real estate bubble were a statis-
tical test method, index evaluation method and the 
theory of price. In this paper, we should use the index 
evaluation method to measure the real estate bubble 
of Shanghai.

In the world, there are lots of methods to meas-
ure real estate bubble indicators. Such as the ratio of 
the real estate development investment and the whole 
society fixed assets investment, real estate, the ratio of 
the completion of area and the total construction area, 
the ratio of the real estate housing price and income, 
the ratio of growth rate of real estate investment  and 
gross domestic product (GDP)  etc. In this paper, we 
use the ratio of growth rate of real estate investment 
and gross domestic product (GDP) to measure the 
real estate bubble of Shanghai.

3 MODEL EATABLISHMENT AND ANALYSIS

3.1 Foam standard

We can conclude whether it is too much investment 
of real estate during to expect too high the price in 
future with a comparison of the growth rate of real 
estate investment and GDP growth rate. The growth 
rate of real estate investment and GDP growth rate 
should be matched in the normal economical soci-
ety. The difference in the growth rate of real estate 
investment and rate of GDP is not great in the course 
of health economical development. The real estate 

market will be more prosperous and investment 
growth rate is relatively high, the ratio can reach 
15%-30%, in the early stage of economic develop-
ment and rapid development stage. After the rapid 
development, in the period of steady development, 
the speed of growth and economic development will 
be unified, generally maintained at around 5%-15%. 
Therefore, the real estate investment growth rate 
and GDP growth rate should be relatively high in 
the recovery and prosperity stage, can reach 2-4, the 
ratio is too high then it is more bubble of the real 
estate market. It is to say, the growth rate of real 
estate investment is far greater than the growth rate of 
GDP, It means too much social housing investment, 
hot investment will bring a high price of growth of 
real estate and leading to the emergence of the real 
estate bubble

 Table 1 shows, by the international financial 
crises in 2008 and 2009, the real estate investment 
growth was very slow in Shanghai, much lower than 
the growth rate of GDP growth. But it turned back 
and grew rapidly in the first half of 2010, even 3 
times as a developing country; the real estate indus-
try had a very important effect on the development 
of regional economy. It shows that it was the over-
heated real estate investment and had bubble of 
the real estate market since 2010. According to the 
views of the professor Lang Xianping of Hong Kong 
Chinese University on Guangdong TV financial 
Lang eyes show, the standard of the ratio of growth 
rate of real estate investment and gross domestic 
product (GDP) (P) index to evaluate the real estate 
bubble was:

Table 1. Judgment standard of real estate bubbles.

P value P≤1 2≤ P<1 2<P

Foam state no mild serious

3.2 The four operation stage of the Shanghai City 
real estate market in 2005-2013

From table 2 and figure 1 we could see during the 
2005 to 2013, the  real estate investment growth rate 
was through the following four periods comparing 
with the growth rate of GDP.

The first period was from 2005 to 2009. Relative 
to the growth rate of GDP, the growth rate of real 
estate investment grew slowly. In 2005, house mar-
ket developed steadily, and the real estate investment 
of Shanghai growth closed to GDP growth. In 2006 
to 2009, the growth rate of real estate investment 
was significantly slower than the speed of economic 
growth. The period, housing market was in the benign 
development.
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The second period was 2009 to 2010. Real estate 
investment was booming. Real estate investment 
growth rate during this period was significantly faster 
than the speed of economic development. Especially 
in 2010, the rate of real estate investment was ris-
ing more than two times than the rate of economic 
growth in the third period, it was from 2010  to 2011. 
In January 10, 2010, the State Council promulgated 
the country eleven, which can tame the housing mar-
ket. And in April 17th, it released a more stringent” 
new country of ten “, while Shanghai was promul-
gated the”the most ruthless “restriction order all over 
the country. In a sense, these contained the real estate 
investment rising too fast, and Shanghai also stops the 
excessive growth of footsteps. The growth rate of real 
estate investment has been greatly reduced compared 
with the speed of economic growth. 

 The fourth period was from 2011 to 2013, the 
Shanghai real estate investment appears historic 
rebound. To 2013, the real estate investment was ris-
ing more than three times than the economic growth.

3.3 The operating characteristics of the real estate 
market of Shanghai City

In table 2, it depicts the price bubble trajectory and 
trend of the real estate market in 2005-2013year in 
Shanghai. From the foam running track, the real 
estate market of Shanghai has two features.

First, the real estate market has experienced a 
bubble phase, from 2005 to 2009 in Shanghai; the 
remaining time was the foam operation period. In the 
2006 to 2009, the ratio of growth rate of real estate 
investment and GDP was less than one, indicating 
that it was a period of benign development of the real 
estate. But after 2010, due to various reasons, the real 
estate market developed rapidly. The real estate bub-
ble appeared slowly bulking up. In 2010, the foam 
index was 2.23; it was a serious bubble period. In 
2011, due to the national macro-control, Shanghai’s 
real estate bubble index dropped to 0.88, return to a 
normal level. But in the period 2012-2013, the real 
estate bubble index rebounded. In 2012, the real 
estate bubble index was 1.5. It was the mild foam, 
but in 2013, the real estate bubble index reached to 
the highest level in history, the Shanghai real estate 
market was in a serious bubble operation stage.

Second, there was a relationship between the real 
estate market bubble and the national macro-con-
trol efforts. After a period of operation of In the real 
estate market, the bubble began to rebound. In 2008 
the state promulgated the “country of ten”, January 
10, 2010, the State Council promulgated the “coun-
try of eleven” and the April 14, 2010 to 17, the State 
Council promulgated to curb some city commercial 
housing prices rise too fast, “four new country” and 

“ten new country”, the Shanghai real estate bubble 
began to shrink. By the year of 2011, it had been in no 
bubble operation stage of real estate. But along with 
the national regulation’s relaxation, began a strong 
rebound in 2012 and 2013, the Shanghai real estate 
was in a serious bubble operation stage.

Table 2. The rate of real estate investment growth rate 
and gross domestic product (GDP) growth rate from 2005 
to 2013.

Year P A B

2005 0.9622 0.14 0.1455
2007 0.3561 0.051 0.1432
2008 0.2915 0.053 0.1818
2009 0.375 0.026 0.069
2010 2.2285 0.314 0.1409
2011 0.8799 0.104 0.1182
2012 1.537 0.079 0.0514
2013 3.054 0.215 0.0704

Data source: the people’s Republic of China Statistics 
Bureau website
P: the ratio of growth rate of real estate investment and 
gross domestic product (GDP)
A: real estate investment growth
B: gross domestic product (GDP) growth

The ratio of growth rate of real estate
investment  and gross domestic product (GDP)
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Figure 1. The ratio of growth rate of real estate investment 
and gross domestic product (GDP).

4 POLICY RECOMMENDATIONS

Because the long-term real estate bubble will affect 
the healthy development of the real estate market, 
the bursting of the housing bubble will cause great 
damage to the national economy. In China, it is once 
appeared a large degree of the bubble. After 2012, 
the first and the second tier city had the bubble 
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expasion trend therefore, this paper holds that gov-
ernment need to take reasonable measures to rein 
in the expansion of the housing bubble, includ-
ing: strengthen macro- control and management; 
reform the system of land transfer, land resources 
to strengthen management; to promote the protec-
tion of housing construction; the adjustment of 
the real estate tax system; improve the real estate 
market information disclosure system; dynamics 
strengthen supervision of real estate finance; and the 

development of the capital market and broaden the 
investment channels and so on.
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ABSTRACT: The MICE industry is a new engine for economic development and plays an increasingly 
 significant role in national and regional growth. In order to evaluate the performance of MICE enterprises 
in  China, this paper constructs a three-layer performance evaluation system based on the balanced scorecard. 
Then, through an Analytic Hierarchy Process (AHP), the paper calculates the weights of related evaluation 
 factors. Finally, some suggestions for MICE industry’s development strategies and managerial optimization are 
offered with the aim to further enhance their performance management.

KEYWORDS: MICE; performance evaluation system; balanced scorecard.

1 INTRODUCTION

The MICE (Meeting, Incentive, Conference, and 
Exhibition) industry is now playing an increasingly 
significant in the national and regional economic 
development, and a rich literature is forming. Wang 
et al. (2011), for instance, proposed a four-dimension 
approach to analyze the economic effect of the MICE 
industry. Those are MICE consumption, employment, 
industrial promotion and contribution to the perfec-
tion of city functions. They also pointed out that the 
MICE industry had remarkable impacts on the entre-
preneurial activities.

At the same time, as performance appraisal is the 
“barometer” and “security” of corporate operations, 
it is essential that a set of standardized performance 
evaluation system be constructed to monitor and 
improve its management, and to ensure a healthy 
and smooth of domestic MICE industry. However, 
taking into account of its present development sta-
tus, China’s MICE industry is still at the preliminary 
stage. What is more, few researchers are focused on 
the construction of performance evaluation system of 
the MICE industry, so it is of theoretical and practical 
value to build such a performance evaluation system.

In view of these, this paper constructs a three-
layer performance evaluation system based on the 
Balanced Scorecard (BSC) with a special attention to 
the MICE industry.

2 LITERATURE REVIEW

Kaplan & Norton (1992) first proposed the concept of 
the balanced scorecard in “The Balanced Scorecard: 

Measures That Drive Performance”, where they 
defined the four dimensions of the balanced score-
card, namely, the finance, customer, internal business 
processes, learning and innovation. Later, Kaplan & 
Norton (1996) in a paper entitled “Using the Balanced 
Scorecard as a Strategic Management System”, they 
added four transformation steps of vision and strategy 
for BSC, which include transforming vision, commu-
nication and contact, business plans, feedback and 
learning. Furthermore, to demonstrate BSC’s usage 
in strategic management, Kaplan & Norton (2000), 
in their paper “Having Trouble with Your Strategy? 
Then Map It”, proposed the concept of strategic map. 
Later, the theory of the balanced scorecard was fur-
ther improved and applied in a substantial number of 
academic research papers and publications.

In addition, as the MICE enterprises are usually 
joint-ventures with state capitalism or government contri-
bution in China, they need not only to assume economic 
responsibilities, but also to fulfill the social responsibili-
ties of creating social welfare assets. Compared with the 
classic performance appraisal methods, the BSC is more 
suitable to evaluate MICE’s performance for its conven-
ience, objectivity and representativeness. Thus, the BSC 
is applied as the basic approach of this paper.

3 PERFORMANCE EVALUATION SYSTEM 
OF MICE ENTERPRISE BASED ON THE 
BALANCED SCORECARD

3.1 High frequency indexes analysis

Through the software of ROST, some related litera-
tures are analyzed (Du 2010; Luo 2010; Pan & Wu 
2014; Qiao et al. 2007; Shan & Shen 2010; Shang 
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et al. 2005; Sun & Peng 2009; Xing 2010; Ying et al. 
2007; Zhang et al. 2009; Yue & Jin 2011). The result, 
according to the similarity and high frequency crite-
ria, is shown in the table below (Table 1):

Table 1. High frequency indexes analysis.

Goal (A)
First level 
index (B) Second level index (C)

Enterprise 
Performance

Financial
(B1)

Customer
(B2)

Internal 
Business 
Process (B3)

Learning and 
Innovation
(B4)

ROE(C11)
ROI(C12)
Cost and Expense Ratio 
(C13)
Revenue(C14)
Customer Satisfaction Rate 
(C21)
Customer Retention Rate 
(C22) 
Customer Acquisition Rate 
(C23) 
Customer Profitability Rate 
(C24)
Market Share (C25)
Product /Service Quality 
(C31) 
R&D (C32) 
Internal Management (C33)
Employee Satisfaction 
(C41)
Employee Training (C42)
Employee Ability (C43)
Information System (C44)

Source: author reorganizes according to ROST software 
analysis results.

3.2 Reconstruction of indexes

According to the specific circumstances of the MICE 
industry, the new indicators are re-screened and 
added by an expert team (including 6 MICE company 
executives and 2 industry experts) on the basis of the 
high frequency indexes (Table 2).

Firstly, the financial dimension aims to reflect 
the concept of “increase revenue, reduce costs, and 
improve profitability”. Accordingly, the second level 
indexes are divided into three categories: the revenue, 
the cost and the profit. As the measure of the MICE 
industry in regard is similar to other services indus-
tries, the third level indexes are constructed through 
the high frequency indexes.

Secondly, the customer dimension adopts the view 
of “big customer”, and thus this dimension includes 
not only external customers, but the internal custom-
ers and social groups as well.

Thirdly, the internal business processes is orien-
tated to evaluate the financial health and customer 
value creation. The dimension is divided into 3 

Table 2. The performance evaluation system of the MICE 
enterprise based on the BSC.

Goal
(A)

First level 
index (B)

Second 
level 
index(C)

Third level index
(D)

MICE 
Enterprise
Perfor-
mance

Financial
(B1)

Revenue
(C11)

Prime Operating 
Revenue (D111)

Cost (C12) Cost and Expense 
Ratio (D121)

Profit(C13) ROE (D131)
ROI (D132)

Customer
(B2)

External 
Customers 
(C21)

Customer 
Satisfaction Rate 
(D211)
Customer Retention 
Rate (D212)
Customer 
Acquisition Rate 
(D213)
Customer 
Profitability Rate 
(D214)

Internal 
customers 
(C22)

Employee 
Satisfaction (D221)

Social 
Responsi-
bility
(C23)

Charitable 
Activities (D231)
Environmental 
Protection (D232)

Internal 
Business 
Process
(B3)

Platform 
Cons-
truction 
(C31)

Information 
Construction 
(D311)
MICE 
Platform(D312)

Employee 
Ability
(C32)

Professional Staff 
Ratio (D321)

Internal 
Manage-
ment (C33)

Team Work (D331)
Service Quality 
(D332)

Learning 
and Inno-
vation
(B4)

Employee 
Cons-
truction 
(C41)

Employee 
Expostulation
Adoption Rate 
(D411)
Employee Training 
Rate (D412)
Individual Scorecard 
Construction (D413)

Information 
System 
(C42)

Information 
Capacity Develop-
ment (D421)

External 
Coope-
ration (C43)

Industry Alliance 
Construction 
(D431)
Industry 
Benchmarking
Learning (D432)
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aspects: foundation platform construction, employee 
ability, internal management efficiency.

Finally, learning and innovation focuses on the 
improvement of the company’s overall quality through 
constant learning and innovation. And it is not only to 
improve staff quality and information ability, but also 
to equip them with a globalized view. Therefore, the 
second level indexes includes employee construction, 
information system and external cooperation.

3.3 Importance rank and consistence check

As the analytic hierarchy process (AHP) is relatively 
effective in weighting (Chang & Jiang 2007), this 
paper applies the process in its performance evalu-
ation system construction. Its steps is shown below.

3.3.1 Construction of judgment matrix
The judgment matrix of the first level indexes is 
established by the experts team.

=



















P

1 2 2 2
1 / 2 1 1 2
1 / 2 1 1 3
1 / 2 1 / 2 1 / 3 1

 (1)

3.3.2 Weight calculation
Firstly, this paper calculates the product of each row in 
the judgment matrix P, where Mi is obtained (i stands 
for the row, i = 1, 2, 3, 4).

M1 = 1 * 2 * 2 * 2 = 8, M2 = 1/2 * 1 * 1 * 2 = 1, 
M3 = 1/2 * 1 * 1 * 3 = 1.5, and M4 = 1/2 *1/2 * 1/3 * 
1 = 1/12.

Secondly, this paper opens the fourth power of Mi, 
where

=W Mi i
n  (2)

∑=
=

w W W/i i i
i

n

1

 (3)

And wi (i stands for the row, i= 1, 2, 3, 4) is the 
weights of the first level indexes.

W1=1.68, W2=1, W3=1.11, W4=0.54;
w1=0.39, w2=0.23, w3=0.26, w4=0.12.
Finally, it can be obtained,

∑λ =
=

Pw
w

1

n

( )i

ii

n

max
1

 (4)

So, λmax=(4.13+4.04+4.04+4.33)/4=4.14.

3.3.3 Consistence check
This paper checks the validity of the weights by 
the general consistency index (CI), the random 

consistency ratio (CR) and the average random con-
sistency index (RI), where,

CI n n= - -( ) / ( )lmax 1  (5)

CR CI RI= /  (6)

Then CI and CR are obtained, where 
C I = ( 4 . 1 4 - 4 ) / ( 4 - 1 ) = 0 . 1 4 / 3 = 0 . 0 5 , 

CR=0.05/0.9=0.06.

Table 3. Value of RI.

N 1 2 3 4 5 6 7 8 9
RI 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45

The result according to the above steps is shown 
Table 4, and other matrices have the same algorithm 
(Table 5).

Table 4. 

A B1 B2 B3 B4 weight

B1 1 2 2 2 0.39
B2 1/2 1 1 2 0.23
B3 1/2 1 1 3 0.26
B4 1/2 1/2 1/3 1 0.12

λmax= 4.14 , CI= 0.05 , CR= 0.06

Table 5. 

Judgment 
matrix CI CR λmax wi

A* 0.05 0.06 4.14 0.39/0.23/0.26/0.12
B1* 0.03 0.05 3.05 0.2/0.49/0.31
B2 0.03 0.05 3.05 0.49/0.31/0.2
B3 0.03 0.05 3.05 0.33/0.41/0.26
B4 0 --- 3 0.4/0.4/0.2
C13 0 --- 2 0.5/0.5
C21 0.05 0..06 4.16 0.34/0.24/0.17/0.24
C23 0 --- 2 0.5/0.5
C31 0 --- 2 0.67/0.33
C33 0 --- 2 0.5/0.5
C41 0.03 0.05 3.05 0.49/0.31/0.2
C43 0 ---  2 0.33/0.67

*A stands for the judgment matrix A, wB1=0.39, wB2=0.23, 
wB3=0.26, wB4=0.12 (As Table 4).
*B1 stands for the judgment matrix B1, wc11=0.2, 
wc12=0.49, wc13=0.31.

Generally, when CR < 0.1 or λmax = n, CI = 0, the 
judgment matrix is considered to good. In this paper, 
all of the judgment matrices have a satisfactory 
consistency.
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Thus, the comprehensive weights of all indexes are 
calculated according to the weights of the evaluation 
factors (Table 6):

Table 6*. Comprehensive weight of each index. 

A B

Compre-
hensive 
Weight C

Compre-
hensive 
Weight D

Compre-
hensive 
Weight

MICE 
Enter-
prise
Perfor-
mance

B1 0.39 C11 0.08 D111 0.08
C12 0.19 D121 0.19
C13 0.12 D131 0.06

D132 0.06
B2 0.23 C21 0.11 D211 0.04

D212 0.03
D213 0.02
D214 0.03

C22 0.07 D221 0.07
C23 0.05 D231 0.03

D232 0.03
B3 0.26 C31 0.09 D311 0.06

D312 0.03
C32 0.11 D321 0.11
C33 0.07 D331 0.03

D332 0.03
B4 0.12 C41 0.05 D411 0.02

D412 0.01
D413 0.01

C42 0.05 D421 0.05
C43 0.02 D431 0.01

D432 0.01

*The comprehensive weights are rounded with minor 
deviations.

3.4 Result analysis

3.4.1 The analysis of first level indexes
From the table 6, it can be observed that the com-
prehensive weight of the financial index is 0.39. So, 
it shows that the finance plays an important part in 
the performance, where it meets the ultimate goal 
of enterprise operations. In addition, the compre-
hensive weights of the customer and the internal 
process are similar. Thus, it reflects the tenet of the 
customer-orientation and the improvement of the 
internal management.

However, the weight of the learning and innovation 
is relatively weak, so the enterprises should adjust 
their practical operations to build a learning and inno-
vative organization in order to guarantee their com-
petitive advantage.

3.4.2 The analysis of second level indexes
The enterprises should focus on the key indicators 
and control the key links. Among them, the weights 
of the cost, the revenue, the external customers and 
the employee’s ability are higher than 0.1. It shows 

that, firstly, these enterprises should pay attention to 
their cost and revenue to ensure an effective budget 
management. Secondly, they should emphasize the 
external clients in order to create more market value.

And to meet the demand of external custom-
ers, these enterprises should place importance on 
their employees’ ability. This will also be helpful to 
improve employee satisfaction to make their business 
operations more efficient and effective.

3.4.3 The analysis of third level indexes
The weights of the cost and expense ratio and the pro-
fessional staff ratio are higher than 0.1. This reflects 
the fact of a poor cost-control in the industry and 
the lack of the professional talents. Therefore, the 
MICE enterprises should construct a set of scientific 
cost-control systems. Besides, they should put more 
efforts to cultivate professional talents.

4 CONCLUSION

First of all, this paper analyzes the high frequency 
indexes of the performance system of various related 
literatures. Secondly, the paper excludes some inap-
propriate indicators and constructs the appropriate 
indicators by an expert group. Finally, this paper 
uses the method of AHP to calculate the weights of 
all indexes, and the relevant indicators and weights 
are adjusted through the consistency check. The 
performance evaluation system will help the MICE 
enterprises to evaluate their development. And the 
MICE enterprises should pay more attention to their 
performance system and adjust the indexes according 
to own situation.

However, this paper still has some limitations. 
Firstly, the expert team should be of a more diversi-
fied nature. Secondly, the indexes of this performance 
evaluation system are not all-inclusive, and the paper 
can add more suitable indicators to make the system 
more operational. In future, this paper will adopt 
other methods to make up for these deficiencies and 
defects, so as to make the research be of a more appli-
cation value.
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ABSTRACT: With the changing times, the traditional inheritance of the Dongba culture has gradually disap-
peared. In investigating the basic conditions of Gongba in Lijiang at present, we found some problems: First, the 
regional distribution of Dongba suffered a sharp decline; Second, the number of Dongba who have a systematic 
mastery of Dongba culture is smaller; Third, inheritors’ age gap leads to fewer and fewer young Dongba. So 
the Dongba culture inheritance by school training mode becomes necessary. By comparing and analyzing the 
traditional inheritance and school training mode, we find that only by improving the training of Dongba culture 
school, establishing preserved areas, enhancing the current Dongba’s skills and techniques, and fully mobilizing 
Dongba’s enthusiasm to create a cultural inheritance atmosphere, can Dongba culture be protected better.

KEYWORDS: Dongba inheritance, inheritance mode, inheritance change, Dongba culture.

1 INTRODUCTION

“Dongba” is a folk name for the priests of traditional 
Naxi Dongba religion who are responsible for inher-
iting Dongba culture, and a religious equivalent from 
themselves is “benbo” (py33mby31), which in English 
means “teacher” or “instructor” or “the wise”[1]. 
Dongba religion is a national religion all Naxi people 
are supposed to believe in, and it is thought of as a 
post-original religious form by scholars. By absorb-
ing the essence of diverse religious forms including 
Tibetan Bon Religion, Tibetan Buddhism, Chinese 
Buddhism and Taoism, Dongba religion has formed 
a special culture system without losing its own char-
acteristics[2-5].Dongba, responsible for inheriting 
Dongba religious culture, have maintained Dongba 
culture continuously inherited and publicized by dic-
tation and written books. In 2003, Dongba ancient 
books written in Dongba character were listed as 
one of items in the World Heritage Memory, Dongba 
therefore feel more responsible in finishing their task. 
Today, the traditional way of inheriting Dongba reli-
gion has been drastically changed and is even in dan-
ger of disappearing because of the rapid economic 
development of the society. So in order to protect and 
better develop Dongba culture, the traditional inher-
itance has to be replaced by the school training mode. 
We hope our comparative analysis of the above two 
inheritance modes’ advantages and disadvantages 
could benefit a better inheriting and developing of 
Dongba culture.

2 BASIC INHERITANCE CONDITIONS

By analyzing the number of Dongba (Dongba Society 
applicants, title-awarded Dongba by the Society, and 
attendees of Dongba religious rituals), their age struc-
ture, and their living areas, the basic inheritance situa-
tions can be clearly and better understood.

2.1 The educational backgrounds of Dongba 
society applicants

In 2010, Dongba Society was established and took in 
some villagers and town people with a basic mastery of 
Dongba culture knowledge to offer a better training to 
the existed Dongba and to better protect Dongba cul-
ture. According to the information offered by Dongba 
Society: by the year of 2011, the total number of its 
members is 90, among whom the Dongba receiving 
primary education are 52 with 58.9% of the total; the 
Dongba receiving Junior education are 32 with 35.5% 
of the total; and the Dongba receiving senior educa-
tion and college education are respectively 3 with the 
same 3% [6]. Additionally, members are mainly from 
rural areas, and the average age of Dongba skilled at 
ten or over-ten sacrificial rituals is over 45 years old; 
the Dongba proficient at writing and reading Dongba 
characters are only 20 people, each of whom is over 
50; while there are only 4 Dongbas mastering about 
three simple sacrificial ceremonies, reading and writ-
ing some simple characters and words. So it’s clear 
to see the problem of age gap in Dongba culture 
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inheritors and the young Dongba skillfully mastering 
Dongba characters and sacrificial rituals are extremely 
few, which endangers the continuous inheritance of 
Dongba culture.

2.2 Dongba ritual participants’ age structure and 
geographical distribution

For the Dongba in Lijiang, “Dongba Religious ritual” 
is a big annual occasion held in Lijiang scenic spot 
of Jade Water Villa on the fifth day of every lunar 
year, when all Dongba will get together to offer their 
ancestor— Dongbashenluo, to recite scriptures and 
to perform their special Dongba dancing. Since the 
first recovered Dongba religious ritual, the one held 
in 2013 was the 13th time. Dongba religious ritual 
not only offers a noble chance for old Dongba to show 
their superb artistry and for young Dongba to con-
solidate what they have learnt, but offers a valuable 
platform for the Dongba from different areas to share 
with and learn from each other.

An interview with Dongba participating in the 
ritual of 2011 shows that all religious ritual partici-
pants are male. Their general age distribution are as 
follows shown in Figure 1[7]: Dongba above 80 are 3; 
Dongba between 60 and 79 are 7; those between 40 
and 59 are 13, those between 20 and 39 are 12; and 
there are 8 young Dongbas under the age of 19 who 
are from the Dongba school in the Jade Water Villa. 
In the respect of geographical distribution, most 
Dongba come from Daju village, Xin village, Lashi 
village and Tai’an village, and their culture therefore 
gets a better development. Besides, with more and 
more Dongba religious rituals being held, the num-
ber of Dongba participating in rituals is increasing 
year by year, accompanied by the decreasing number 
of old Dongba and the increasing number of young 
Dongba, still young Dongba are relatively a few.

Figure 1. Age structure of 2011 ritual Dongba participants.

2.3 A survey of title-awarded Dongba

In 2012, authorized by the People’s government of 
Yulong Naxi Autonomous County, Lijiang Dongba 
Culture Inheritance Society and the Inheritance Base 

of Dongba Culture in Jade Water Villa carried out 
Dongba degree assessment. By having a comprehen-
sive assessment of Dongba’s time length of learning 
skills, their mastered skill varieties, their proficiency 
of holding Dongba sacrificicial ceremonies, and their 
contributions to culture protection, 123 Dongba were 
awarded with different titles[8] as shown in Figure 
2: 6 Dongba were awarded with the title of Senior 
Mage; 30 Dongba, Mage; 40 Dongba, inheritors; 47 
Dongba, learners. Of the 123 awarded Dongba, 29 
come from Labo village, Ninglang county; 13 come 
from Tacheng village, Yulong county; 6, Daju village; 
5, Ludian village; 5, Jinshan village; and 4, Taian vil-
lage. The above survey indicates that Dongba culture 
was preserved and developed better in the above 6 
villages, and Dongba activities were usually held in 
Jade Water Villa, Labo village, Tacheng village and 
the scenic spots of Lijiang city. Meanwhile, Lijiang’s 
prosperous tourism indirectly moves the holding of 
some relevant Dongba activities.

Figure 2. Histogram statistics of awarded Dongba’s age 
structure.

3 THE CHANGE OF DONGBA CULTURE 
INHERITANCE MODE

3.1 The traditional mode of Dongba culture 
inheritance

For thousands of years, Dongba in Lijiang have been 
living in villages, as usual, for every village, there is 
one senior Dongba whose major work is farming like 
other ordinary villagers and only holds some rituals 
on traditional days including climatic and seasonal 
days, customs, weddings and funerals, etc. There are 
two traditional inheritance modes: hereditary and 
master-apprentice system, where one’s own ancestors 
and fathers are usually their “teachers”. Teachers live 
with their students, doing farming together with “stu-
dents” at daytime and teaching them scripture reciting 
and writing, and ritual holding by words and mental 
inspiration. Master-apprentice inheritance system has 
no time or place limitation. Whenever holding rituals, 
“students” are indispensible assistants of “teachers”. 
Therefore, Dongba educated by traditional inheritance 
mode usually begin studying earlier at very young age 
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and learn for a longer time of over ten years on aver-
age, so these Dongba can master solid and full funda-
mentals. However, they couldn’t hold sacrificial rituals 
until teachers become old or die. In turn, the next gen-
eration of young Dongba is cultivated in the same way 
as shown in Figure 3. For the traditional inheritance 
mode, students could inherit all their teachers have 
taught and, better inherit and develop the essence of 
Dongba culture, while; the students inspired by life-de-
voted teaching are as few as one or two.

Figure 3. Traditional inheritance mode.

3.2 Dongba school training mode

Since the 1980s, the two traditional inheritance modes 
of hereditary and master-apprentice system have gradu-
ally disappeared, which marked an end to the traditional 
inheritance of Dongba culture. The first Dongba school 
opened in 2003 signaled the change into Dongba school 
training. Until now, there have been two Dongba 
schools in Lijiang established to teach Dongba culture: 
one is in Xinzhu, Ludian village, the other is in Jade 
Water Villa. In the two schools, young men with a basic 
knowledge of Dongba culture are trained to consolidate 
their mastery of Dongba culture in a short term. By the 
beginning of 2011, there are 43 graduated Dongba. In 
terms of Dongba school’s advantage, the first is its obvi-
ous target: Dongba school aims to train learners to mas-
ter professional knowledge and skills indispensible for 
Dongba culture; the second advantage is its wide range 
of trained targets, in other words, Dongba school has a 
relatively low entrance requirement; the third is its high 
training efficiency, because learners could learn more 
about Dongba culture in a shorter time. Compared with 
its advantages, Dongba school’s disadvantages are also 
very obvious: due to short training time, learners’ learn-
ing cannot be supervised well, moreover, given the truth 
that learning Dongba culture is a systematical long-term 
process, learners can only master some simple sacrifice 
holdings and some primary knowledge like sculpture 
and writing Dongba characters, which restricts Dongba 
culture’s inheritance and full development.

In order to function well, school applies five-year 
boarding enclosed education, where two Dongba are 
responsible for teaching the current 8 students whose 
major learning subjects include scripture, Chinese, 
art, sculpture, P.E., labor, etc. Students are supposed 
to have seven classes at daytime from every Monday 
to Saturday with 45 minutes for each class, and have 
one-hour self-taught class in the evening. Students in 

Dongba school can be given a free accommodation 
and a monthly subsidy of 200 yuan, what’s more, every 
graduate could find a relevant job in the nearby scenic 
spots according to the arrangement of school. The above 
whole process can be shown in the following Figure 4. 
All students are from poor families in the rural areas, 
but they have had certain knowledge of Dongba cul-
ture, so their willing learning motivations and actions 
help to better the learning result. In November, 2012, 
granted officially by Culture, Broadcasting, Television 
Press and Publication Bureau of Lijiang City, Dongba 
Inheritance school in Jade Water Villa was registered 
in Civil Affairs Bureau of Lijiang City in the name of 
Lijiang Dongba Culture School, becoming a Donba 
culture education organization with an independent 
corporate qualification, which marks an official begin-
ning of school-mode inheritance.

Figure 4. Employment situations of school graduates.

3.3 Advantages and disadvantages of two 
inheritance modes

Compared analysis show that learners trained by the 
traditional mode need a longer time to acquire more 
Dongba culture to be qualified, despite their rich 
knowledge and strong application ability, the num-
ber of students each teacher teaches is very small; 
in contrast, learners educated in the school are big-
ger in number for each term, and they are taught at 
more fixed time and in a more standard way, which 
guarantees the relatively high qualification of grad-
uated Dongba, though they are less capable of prac-
tice. In addition, since every village has the resource 
for Dongba culture inheritors, traditional mode 
can train more young Dongba, which really bene-
fits culture inheriting and developing like table  1 
indicates. While, because of only one independent- 
recruited Dongba school in Lijiang, school training 
mode may increase the number of young Dongba, but 
its total number is still less. Despite the above disad-
vantage of school training mode, school education, as 
one of the ways of culture inheriting and developing, 
is bound to be an effective way to cultivate young gen-
erations of Dongba in the present period.

4 SURVEY OF THE REASONS OF THIS 
CHANGE

4.1 Chang of Dongba’s living environment

In the past, Donba all lived in villages, mainly doing 
farming while doing something indispensible for a 
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village like holding religious rituals, selecting aus-
picious time by divination and offering treatment 
by prescription, for which Donba win great respect 
and love from villagers and a high social status in 
turn. Today, for the facilitated transportation, pop-
ularity of scientific knowledge and introduction of 
high-efficient economic crops, villagers make more 
money and get more chances to communicate with 
the outside, which help to reduce their reliance on 
Dongba; besides, the skills and arts Dongba have 
mastered cannot help them make a fortune, for 
which many young men are not willing to learn 
Dongba knowledge, what’s worse, some young 
Dongba choose to quit school to go out for money. 
This largely accounts for the interruption of Dongba 
culture inheritance. Another impact is from the 

reform and opening-up, since then, Lijiang city has 
been enlarged and its economy has got rapid devel-
opment, which moves a large number of free work-
force in the village to enter the city, leaving only 
the old, the weak, women and their young children 
who cannot finish some tedious sacrificial rituals 
like the Shenluowu ritual that lasts seven days and 
seven nights. This directly stops the better inheriting 
and developing of Dongba culture. Rapid develop-
ment of the society greatly improves people’s mind 
and their judgment of things, which causes people to 
discard some superstitious parts of Dongba culture. 
Gradually, Dongba culture’s existence environment 
is worsened, its function and influence are weak-
ened, and for once people just keep themselves away 
from learning Dongba culture.

Table 1. A comparison of two inheritance modes.

contents
mode

Teaching 
Spot

Teaching 
mode

Class
time

School 
age persons

School
years

Learning
contents Employment Advantages Disadvantages

Hereditary yard Independent 
training

During
working

At 
early
age

1-2 Above 
10 years

Scripture
Rituals;
Dongba
dancing

farming and 
working as a 
priest

Solid basic 
knowledge;
More 
knowledge 
about rituals

Small number 
of trained 
Dongba

School 
training

Dongba 
school

Class 
teaching

Every 
week

11-15 Around 
8

Five 
years

Scripture
Rituals;
Dongba 
dancing;
Chinese

Doing 
Related 
work

More 
Dongba
Learners;
High-rate 
talent

Less chances to 
practice

4.2 Change of school children’s learning 
enviroment

In the past, it was very hard for the school children in 
distant country with backward primary education to 
receive a systematic education and get rich knowledge. 
So many parents desired to send their children to learn 
rich culture and knowledge from Dongba with a high 
social position, which for most families was a great 
honor, and in particular, which offers adequate sources 
of learners to inherit and develop Dongba culture. Now, 
with the implement of birth control policy and nine-
year compulsory education, every couple has only one 
child and parents hope their children to study in a town 
or city for the best education, even though it is far away 
from their living villages. Heavier study burden and 
less free time keep school children away from learning 
about Dongba culture, consequently, traditional inher-
itance of Dongba culture has to be interrupted.

4.3 The impact from the tourism and culture 
industry

In recent years, the tourism and culture industry 
in Lijiang has developed prosperously, especially, 

Dongba sacrificial activities, Dongba sculpture and 
Dongba character writing have got market share, 
which triggered a spectacular Dongba culture craze[9]. 
Unprecedentedly large need for Dongba performers 
in the scenic spots and theme performance venues 
moves Village Dongba to step out into these commer-
cial spots to perform Dongba dancing, write and sell 
Dongba calligraphy and painting. Dongba’s knowl-
edge and skills decide their different social roles, 
generally, there are there kinds: first is Dongba for 
tourism, who have a higher Chinese level and are 
more capable of adapting to the outside society, but 
master less sacrificial rituals; second is aged senior 
Dongba holding sacrificial rituals, who know a lit-
tle or nothing about Chinese and are less capable of 
adapting to the outside, but could hold more rituals 
with their solid knowledge and rich experience; the 
third kind of Dongba can do whatever the former two 
kinds do, they can both adapt to tourism market and 
go back to hometown to hold rituals whenever it’s 
needed. In number, that of the first is larger, that of 
the second and third is relatively smaller. Our inter-
view shows that more and more Dongba are going 
out for business with an increasing salary of 3000 
yuan for one person each month at the price of less 
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or little time to go back home for sacrificial activi-
ties. To cater to the commercial need, some parts of 
the traditional Dongba rituals or sacrificial activities 
have to be cut, which fragments the original complete 
state of Dongba culture, accelerates Dongba’s depart-
ing from their hometown, and then causes the disap-
pearing of well-ordered inheritance in many villages, 
although tourism development offers a good chance 
for Dongba to show themselves to the world and a 
correspondingly good change of their original life.

5 REFLECTIONS UPON THE CHANGE OF 
DONGBA CULTURE INHERITANCE

There are many reasons resulting in the end of tra-
ditional inheritance mode, whereas the development 
of times is the rooted one. Dongba culture in Lijiang 
didn’t get a full, systematic or continuous inheritance 
and protection before the reform and opening-up. 
Specific measures include establishing Dongba 
Research Center, Dongba Museum, Inheritance 
Society and Inheritance Base, opening Dongba 
Culture School and having degree assessment as 
well as promulgating “Dongba Culture Protection 
Regulations of Lijiang Naxi Autonomous County, 
Yunnan” and “Naxi Dongba Culture Protection 
Regulations of Yunnan Province”. Dongba school 
opened with the new times is another way to continue 
the traditional inheritance of Dongba culture. Though 
we need time to wait to judge whether the current 
school scale and teaching way are good enough for 
the inheritance and developing of Dongba culture, 
Dongba culture itself can’t wait. Otherwise, to inherit 
and develop Dongba culture may be impossible and 
“endangered Dongba culture” may become “died cul-
ture” right after the death of Dongba[10].

To have a successful transformation to the tradi-
tional inheritance, we need to take some actions as 
follows: 1) absorb the advantages of both traditional 
inheritance and school training to adjust and improve 
curriculum, training mode and teaching method; 2) 

to offer tourism Dongba short-term training courses 
on a regular basis to improve their relevant culture 
knowledge and strengthen sacrifice Dongba’ s  com-
munication skills; 3) to set up test bases in the villages 
with well-maintained Dongba culture for inheritance 
and propaganda, which could help people have a 
deeper understanding of Dongba culture and alarms 
people to inherit Dongba culture by protecting; 4) 
it is not only Dongba school that should inherit and 
propagandize Dongba culture, but the whole society 
that should join together to finish the job. Only when 
creating an active atmosphere through joint efforts of 
the whole society, can Dongba culture be well inher-
ited, developed and protected.
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be aware of this, integrate entrepreneurial culture into their development process.
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1 INTRODUCTION

Worldwide, every important historical period of higher 
education development, it will appear new-type colleges 
and universities which are very different from the old ones. 
Chinese New Undergraduate Colleges and Universities, 
which is also known as Founded Application-oriented 
Undergraduate Colleges and Universities, are the new 
products of popularization and internalization of Chinese 
higher education in recent decade.

Scholar Gu Yongan thought the new features 
of New Undergraduate Colleges and Universities 
embodies in the following 3 aspects. Firstly, the new 
historical missions, especially the function of serving 
the society. Secondly, new quality standards, which 
is varied because of the diversification of needs of 
modem society. Thirdly, new educational model, 
which calls for cooperating extensively in society, 
especially the mode of production-study-research. It 
is the strategic choice for enhancing the new features 
to cultivating entrepreneurial culture. 

Every organization is endowed with its expected 
value and responsibilities on the day of its birth. The 
birth and development of China’s New Undergraduate 
Colleges and Universities are hard journeys of found-
ing undertakings. In order to satisfy the society excep-
tion, New Undergraduate Colleges and Universities 
must seize the opportunity based on reality, pioneer 
and innovate to achieve breakthroughs. 

2 MEANINGS OF ENTREpRENEURIAL 
CULTURE

Starting an enterprise means to start a career. In fact, 
it is a dynamic process of discovering the value and 

creating wealth. (Wen Huron, & Zhang Bin. 2011 ) In 
broad sense, starting an enterprise is the autonomy of 
maintaining the achievements of predecessors. (Zhou 
Hang. 2008)

In a broad sense culture refers to all material and 
spiritual achievements by human being. The entrepre-
neurial culture of New Undergraduate Colleges and 
Universities means starting an education career and 
creating material and spiritual wealth. The core conno-
tation of it is the spirit and ability of self-dependence. 
(Gu Yongan. 2012)

3 THE NECESSITIES OF CULTIvATING 
ENTREpRENEURIAL CULTURE

3.1 The requirement of solving survival problems 
and achieving transformational development 

Comparing with old universities, new ones are on a 
sticky wicket, Old universities are advancing rapidly 
on the fast lane, while the new ones are stumbling at the 
starting line. One of the severe problems which trou-
bles New Undergraduate Colleges and Universities is 
funded shortage and sluggish financial channel.

As the social transformation, the running envi-
ronment changes greatly. The government reduced 
the input to higher education relatively, which force 
colleges and universities themselves to obtain money 
by market means. Most New Undergraduate Colleges 
and Universities are lack of financing channels, and 
it is hard for them to introduce funds for development 
by themselves. (Zhang Sheping. 2013)

As Rowling Tingle, American education adminis-
tration specialist, said school expenditure is just like 
the backbone of educational activities. Expenditure 
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is the most basic material foundation. Burton Clark 
also thought universities cost lot, and good univer-
sities cost more. It costs much funds in all aspects. 
For example, they perfect the infrastructure such as 
purchasing instruments and equipment, introduce 
and keep talents largely, and provide a favorable envi-
ronment of work, study and living for teachers and 
students, etc. So financial matter is a common prob-
lem New Undergraduate Colleges and Universities 
facing. This life-and-death circumstance rouses their 
entrepreneurial consciousness, and impel them to cul-
tivate rely on their own efforts.  

Besides, New Undergraduate Colleges and 
Universities have no opportunities, no enough time, and 
are not necessary to follow the old routine which old 
universities took. Transformational development is the 
inevitable choice for them. Transformational develop-
ment of New Undergraduate Colleges and Universities 
includes two significant aspects. First, in the field of 
talents cultivation, from college level to the undergrad-
uate level. Second, in the field of the orientation and 
type, from traditional patterns (research-oriented, or 
academic)  to the new pattern (application-oriented). 
And these two transformations depend on the core 
change of university functions, which highlights the 
function of serving the society. The transformational 
development appeal entrepreneurial culture. 

3.2 The requirement of building new university 
spirit

University spirit is group consciousness, conceptual 
work, and psychology, which is sedimentary deposits 
for a long period of time, and it concentrates to reflect 
the value pursuit of teachers and students, which is the 
spiritual pillar of behaving, working, and pursuing their 
studies. (Dong Tajian. 2009) On one side, traditional 
university concentrates on eternal value such as free-
dom, democracy, humanity, critique, and innovation and 
so on. On the other side, it regards university spirit as 
spiritualization. While after further expanding of univer-
sity functions, we should increase new spirit and ideas, 
which is called the spirit of service or participation.

New university spirit is the essential and nucleus 
distinguishing features. On one hand, the new uni-
versity spirit of New Undergraduate Colleges and 
Universities is the contemporary expression of 
traditional university spirit. On the other hand, it 
has its new features. It is the development impetus 
and important assignment for New Undergraduate 
Colleges and Universities to cultivate new university 
spirit energetically, foster the tradition of universities, 
and endow university spirit with era characteristics. 
(Kong Fanmin. 2006) 

The core of entrepreneurial culture is the spirit and 
ability of self-dependence. Entrepreneurial culture 
has embodied of the new university spirit. Favorable 

entrepreneurial culture will bring motivation and 
power of development for New Undergraduate 
Colleges and Universities. So under the guidance of 
entrepreneurial culture, New Undergraduate Colleges 
and Universities must have the courage to put forward 
new ideas, and try new schemes, build qualified uni-
versities, which is the spiritual home, scientific cra-
dle, cultural base, and think tank, in order to meet the 
challenges of intending characteristic development.

3.3 The requirement of cultivating applied talents

Some people think universities only care about how 
money turns into knowledge. In actual fact, in modern 
society, it is not. Universities care about not only how 
money turns into knowledge, but also how knowledge 
transforms into money.

Cultivating talents is the core work of New 
Undergraduate Colleges and Universities. New 
Undergraduate Colleges and Universities provide 
not only professional knowledge, ability cultivation, 
and skill training for students to seek a livelihood, but 
also devote to the guidance of attitude, emotion and 
values, lead students possess morals such as honesty, 
integrity, responsibility. Entrepreneurial culture is 
good for the knowledge, ability and morals spreading, 
and also is benefiting to cultivate career orientation 
of students, and encourage their  innovative spirit and 
creation enthusiasm.

What is more, the new demand of cultivating tal-
ents for New Undergraduate Colleges and Universities 
is socially adaptable entrepreneurial education. 
Entrepreneurial education aims at cultivating an entre-
preneurial spirit and consciousness, developing entre-
preneurial characters and abilities. The development of 
entrepreneurial culture can carry forward entrepreneur-
ial education. Firstly, New Undergraduate Colleges 
and Universities promote cultivating an entrepreneur-
ial culture to the height of educational principle, and 
make graduates strive for progress with determination, 
have the courage to create, be fearless of difficulties, 
and be adept in grasp opportunities. Second, New 
Undergraduate Colleges and Universities develop the 
entrepreneurial activities as supportive mechanisms, 
and lead graduates regard starting a career as an impor-
tant direction of personal development. 

4 METHODS OF CULTIvATING 
ENTREpRENEURIAL CULTURE

4.1 With the core of cultivating distinctive 
entrepreneurial culture, establish and improve 
the long-term mechanism 

Distinctive university culture is the essence of dis-
tinguishing one university from another. The entre-
preneurial culture of New Undergraduates Colleges 
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and Universities should be various, which lies in sur-
veying the present situation and latent capacity of the 
schools soberly and objectively based on the school 
situation. On the basis of positioning the schools 
accurately, clearing and defining their own develop-
ment objectives, and choosing a reasonable develop-
mental pattern, leaders and controllers establish an 
entrepreneurial culture fitting for the schools, based 
on which cultivate distinctive entrepreneurial culture.

The process of cultivating an entrepreneurial cul-
ture reflects patterns of treating people and doing 
things of teachers and students, which can’t be com-
pleted in short time. It takes historical deposition and 
is the achievements of cultivating for long range. So 
New Undergraduate Colleges and Universities must 
insist on cultivating the distinct culture based on posi-
tion themselves rationally, establish and improve the 
long-term mechanism to provide a system of cultivat-
ing culture. 

4.2 Emphasize on enhancing humanistic education

Humanism is the essential requirement of university 
culture, in the same way it is also the requirement of 
entrepreneurial culture. The key to promoting quali-
ties of New Undergraduate Colleges and Universities 
all-around the ground, and shaping healthy personal-
ity of students and advancing their mental shackles is 
enhancing humanistic education. Humanistic educa-
tion means not only having the specialized courses of 
humanistic education, but also protruding the human 
significance in specialized courses. First of all, New 
Undergraduate Colleges and Universities should 
enhance the humanistic attainment of teachers, and 
put forth effort on developing teams of professors 
with personal charm, rigorous scholarship, and pro-
found scientific attainments. Secondly, enhancing 
humanistic subject building, and strengthening cul-
tural quality education. New Undergraduate Colleges 
and Universities should explore effective methods 
from in-class to outside class and from school to soci-
ety, making the most of scholastic and regional cul-
tural resources, bring the humanistic education into 
the teaching program. Thirdly, structuring syncretic 
courses of humanity and science.

New Undergraduate Colleges and Universities 
should also increase the contents of an entrepre-
neurial class in employment guidance courses, and 
perfect educational system of entrepreneurial knowl-
edge and theory. At the same time they should lay 
stress on the entrepreneurial technical abilities and 
extended instruction, tamp entrepreneurial abilities, 
emphasize cultivating them managerial knowledge. 
Leaded by social practice, they promote social prac-
tice normalized and scientific, organize and hold 
all kinds of entrepreneurial plan competitions, and 
encourage teachers and students start a new career 

and become self-employed. They should strive to 
develop educational services, and make education 
industry to manage. In theory and practice, they 
should pay attention to cultivating entrepreneurial 
consciousness, the shape entrepreneurial spirit which 
is also called business man’s spirit. Entrepreneurial 
spirit, briefly speaking, is the summation of a sense 
of opportunity and innovation, and rational spirit of 
adventure. Moreover, they should attach importance 
to moral education, put forth effort to set up entre-
preneurial character, which pays attention to not only 
economic benefits, but also forging a self-personality 
and self-character. (Zhang Xuesong. 2008)

4.3 Perfect material culture 

Entrepreneurial Culture includes material culture, 
which is material insurance of university culture, 
and external reflection of university spirit. It requires 
New Undergraduate Colleges and Universities think 
highly of the work of campus design, to think over 
architectural layout, building decoration, campus 
afforestation, and designs of sights, to strengthen the 
construction of high-tech business incubators and 
practice bases, in order to embody an entrepreneurial 
culture always and everywhere, and protruding har-
monious unification of university spirit and material. 

4.4 Make the best of regional humanistic and 
economic resource

As an integral component of regional culture, New 
Undergraduate Colleges and Universities are usu-
ally affected by regional culture, and be provided 
with regional feature. (Zhuang Yan. 2012) New 
Undergraduate Colleges and Universities should make 
the most of regional cultural human and economic 
resources, form their own characteristic, and develop 
it. It can not only fulfill their missions, explore local 
preeminent cultural resources adequately to remedy 
schools themselves, but also can quicken pace of cul-
tural construction, at the same time it can react on 
local cultural construction development and renewal.  

4.5 Launch studies of entrepreneurial culture 
development

Modern university cultural spirits innovate based on 
cultural heritage and enrich. For New Undergraduate 
Colleges and Universities, it is the requirement of 
university regional culture development, accelerat-
ing entrepreneurial culture exchange and innovation, 
promoting entrepreneurial culture construction, cul-
tivating applied talents keeping abreast of the times, 
and improving capabilities of running schools. By the 
means of lectures, meetings, visits, they can study 
domestic and foreign advanced universities precious 
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experience about cultivating entrepreneurial culture. 
In the process, firstly, they should seize the opportu-
nity by emancipating the mind, grasp the important 
trend of popularization, openness and international-
ization of higher education development, step onto 
the new development road by prolongation and inno-
vation. Secondly, facing changes of social environ-
ment strives for characteristic, scientific, and spanned 
development under the new development idea. 
Thirdly, they should refuse arguments and prattle, do 
seriously and conscientiously, explore down to earth, 
and promote school pioneering development. 

5 CONCLUSION

Transformational development of New Undergrad-
uate Colleges and Universities is a process of 
 profound qualitative change, which requires mate-
rial insurance, systematic guarantee, and cultural 
support. The importance of the first two aspects 
can be seen obviously, and embodies in practical 
work well, while the cultural level change usu-
ally falls through, so cultural support should catch 
more attention. In view of the reality of transform-
ing and reform, New Undergraduate Colleges and 
Universities should pay attention to cultivate entre-
preneurial culture based on inheriting intrinsic 
university culture. Entrepreneurial culture should 
become significant form and important dependence, 
and spiritual culture and collective value of trans-
forming the development of New Undergraduate 
Colleges and Universities. It provides fruitful soil 
and prosperous precedents that higher education 
reform deeply, connection between universities and 
society enhances, and New Undergraduate Colleges 

and Universities stress on application-oriented 
characteristics. New Undergraduate Colleges and 
Universities should integrate entrepreneurial culture 
into their development, accomplish the mission of 
their transform development through persistent pio-
neering behavior.
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The quality evaluation of logistics park based on extenics
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ABSTRACT: The paper, combined with the basic characteristics of logistics park, using the extenics, estab-
lished a set of logistics park quality evaluation index system and extension model with the review department 
of the government project as the main assessment. By calculating the relative weights of the indexes and the 
correlation degree of the evaluation level in order to sort the quality of the regional logistics park, reflecting 
the quality level of the logistics park to be evaluated in the selected sample, in order to help the government 
department or the relevant enterprise investment and management in the logistics park to better adjustment and 
improvement.

KEYWORDS: logistics park; extenics; quality evaluation system; evaluation model.

1  InTRODuCTIOn

With the function of modern logistics industry in the 
domestic development increasing, as a new form of 
industry, logistics park is vigorously developed. As of 
2012 September, there are 754 logistics park has been 
built or in the construction. In many areas, with logis-
tics park at the base, hope to drive the development of 
the logistics industry in the entire region. More and 
more logistics park from the planning and construc-
tion gradually into the actual operation, the operation 
effect and development level is concerned with more 
and more people. In the construction process of the 
logistics park, there has formed a relatively mature 
theory, such as the logistics park planning theory 
[1], the feasibility evaluation theory [2], the business 
performance evaluation theory [3], the logistics park 
function evaluation theory [4] etc.. But it’s rarely con-
sidered that the logistics park from the investment 
and construction to the actual operation brings the 
impact to social and environment, the whole process 
of the logistics park’s quality. This led directly to the 
relevant government departments or enterprises can‘t 
invest as well as the operation and management of 
the logistics park for better adjustments and improve-
ments, and will not help the future development of 
the logistics park. Therefore, with the construction of 
logistics park operation, scientific and comprehensive 
analysis and evaluation of the logistics park quality 
has become the urgent need of the logistics industry. 
On the basis of existing research, this paper combines 
the basic characteristics of the logistics park, consult-
ing the experts, leaders and related personnel, deter-
mine a set of logistics park quality evaluation system 
and evaluation standard, with the government project 

review department as the evaluation subject, and use 
the extension evaluation theory to evaluate the quality 
of logistics park.

2 THE COnSTRuCTIOn OF LOgISTICS PARK 
QuALITY EvALuATIOn SYSTEM

2.1 The construction of logistics park quality 
evaluation index system

In constructing logistics park quality evaluation sys-
tem, besides considering the basic characteristics of 
logistics park, but also reflect the government’s macro 
guidance, and the information collection of the qual-
ity evaluation is difficult and complex. Considering 
these factors, combined with the construction princi-
ples of the evaluation system of systematic, scientific, 
operational, the combination of qualitative and quan-
titative[5], referencing the evaluation system of key 
industry project quality of Shaanxi province[6] and 
surveying the experts, leaders and related personnel, 
The main analysis was made from the five aspects of 
resources cost, emissions, tax contributions, invest-
ment intensity and integrated drive, and a logistics 
park quality evaluation index system has been set up 
as shown in Table 1.

2.2 The determination of the index weights

Because of the Indexes’ influence of the logistics 
park quality evaluation index system in the total tar-
get of evaluation is not consistent, the weight was 
determined reasonable or not will have a decisive 
influence on the results of the logistic park quality 
evaluation. So this paper will use the combination 
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of qualitative and quantitative analysis to determine 
the weight of each index. In this paper, through 
questionnaire, invite relevant experts to compare 
the Indexes to give judgment matrix between each 

evaluation index, combined with AHP, by calculating 
and trade-offs, and ultimately get the weight values 
of each index relative to the overall goal as shown 
in Table 1.

Table 1. Logistics park quality evaluation index system and index weight.

Primary Indexes Weight Secondary Indexes Weight

Resources cost A1 0.24 The amount of land per unit value C1 0.09
The consumption of energy resources per unit value C2 0.08

The water consumption per unit value C3 0.07
Emissions A2 0.16 Water, gas, slag, acoustic emission concentration C4 0.04

CO2 emissions C5 0.03
nitrogen oxide emissions C6 0.03

COD emissions C7 0.03
Ammonia emissions C8 0.03

Tax contributions A3 0.28 Local tax allocation proportion C9 0.08
The enterprise tax allocation proportion C10 0.07
The total business income per unit area C11 0.07

Per capita tax proportion C12 0.06
Investment intensity 
A4

0.14 The investment per unit area C13 0.075
Proportion of fixed assets to total assets C14 0.065

Integrated drive A5 0.18 Job placement C15 0.07
Technology innovation level C16 0.06

Project output capacity C17 0.05

3 THE COnSTRuCTIOn OF LOgISTICS 
PARK QuALITY EvALuATIOn ExTEnSIOn 
MODEL 

3.1 The determination of matter-element for 
evaluation

According to matter-element theory [7], to evaluate 
the quality of logistics parks should analyze every 
factor involved firstly. Based on the primitives’ defi-
nition in extenics and logistics park quality evaluation 
index system, the corresponding data of the factors 
effect on the logistics park quality represented by 
matter-element is as follows
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Where, N is the quality of the logistics park to be 
evaluated; V is the measured data of each Index c cor-
responding value of the logistics park to be evaluated.  

3.2 The determination of the classical field

If the evaluation effect of each Index divided into  
j  levels quantitatively, the classical field matter- 
element matrix is as follows.
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Wherein, Noj is the grades of ordinal j, ci is 
the evaluation index of ordinal ci(i=1, 2, …, n), 

=V a b,oji oji oji  is the classical field of each evalua-
tion index corresponding to the Noj.

3.3 The determination of segment field

The segment field Rp of the logistics park quality eval-
uation is as follows.








( )= =





















=























R N c V

N c

c

c

v

v

v

N c

c

c

a b

a b

a b

, ,

, ,

,

,

, ,

,

,

,

,

,

p p pi

p

i

p

p

pi

p

i

p p

p p

pi pi

1

2

1

2

1

2

1 1

2 2  (3)

Here, ci( i=1, 2, …, n) represents the factor affecting 
the quality of logistics park, the evaluation index. Vpi is 
the range of the evaluation index c, the segment field.

3.4 The clculation of correlation functions

The correlation degree indicates the degree of rele-
vance between two objects. The correlation between 
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the object to be evaluated, and which in level j is 
higher, the object to level j is closer. Therefore, it 
can be used to decide the quality level of the object 
to be evaluated. The correlation degree between the 
matter-element model to be evaluated and classical 
field expressed in elementary correlation function is 
as follows: 

ρ
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( )k vj i  is the correlation of the eigenvalue vi of 

ordinal ci to the j-th evaluation level.

Here, ρ ( ) = −
+

−
−
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indicates the distance betweeen the point vi and  

the classical field = v a b,oj oj oj . 
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, which indicates 

the distance between the point vi and the segment 

field = v a b,pj pj pj .

= −v a bji ji ji0 0 0
 is the mold of section

=v a b,ji ji ji0 0 0
.

3.5 The determination of comprehensive evaluation 
level

If the weight of the evaluation index ci is ωi, then the 
correlation degree of object N to be evaluated to eval-
uation level j is as shown below.

∑ω ( )( ) =
=

K N k vj i j i
i

n

1

 (5)

A larger value of Kj(N) indicates a higher corre-
lation degree of the object n to be evaluated to the 
evaluation level j. The category of object n to be 
evaluated belongs to is the evaluation level maxKj(N) 
corresponding to.

For the evaluation objects at the same level, bias  
level eigenvalue j* is usually used to distinguish 

their differences. According to the value of j*, the 
merits of the evaluation objects can be sorted. The 
larger j* is, the better the quality of the logistics park 
will be.
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Where, m is the total number of species of evalu-
ation level. K Nj ( ) is the standardized result of the 

multi-index comprehensive correlation K Oj ( ).

4 THE EMPIRICAL AnALYSIS

Based on the logistics park quality evaluation system, 
select A, B, C, 3 logistics park as the research object, 
carry on the extension evaluation respectively, and in 
accordance with the quality in order.

4.1 The division of evaluation standard

Through the related data statistics and standardizing 
of the three logistics park about evaluation index, 
inviting relevant experts to score with centesimal sys-
tem, based on the average score of each index, make 
evaluation standard in accordance with the rules of 
Table 2.

Table 2. Evaluation standard rules.

Level Scores Range

Excellent [100. + − ×x x(100 ) 50% ]
good ( + − ×x x(100 ) 50% , ×x 90% ]

Middle ( ×x 90% , ×x 60% ]

Poor [ ×x 60% , 0]

Then the scores range of the index of each level is 
as shown in Table 3.
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4.2 The determination of the extension evaluation 
matter-element

According to Table 3 and Formula (2) and (3), the 
classical field matter-element and segment field 
matter-element of each level can be determined as 
follows.

The classical field of each level:

=
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After the values of the indexes of the three logistics 
parks to be evaluated are standardized, according to 
the formula (1), the matter-elements of A, B, C three 
logistics park to be evaluated are as follows.
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4.3 The calculation of correlation degree between 
each index and each evaluation level

Logistics park A as an example, according to the for-
mula (4) to calculate the correlation between its evalu-
ation indexes and evaluation level as shown in Table 4.

Table 3. The classification of logistics park evaluation 
indexes’ level.

Index
Level

Excellent good Middle Poor

C1 [100,87.22] (87.22,67.00] (67.00,44.66] (44.66,0]
C2 [100,66.88] (66.88,30.38] (30.38,20.26] (20.26,0]
C3 [100,72.83] (72.83,41.09] (41.09,27.39] (27.39,0]
C4 [100,88.23] (88.23,68.82] (68.82,45.88] (45.88,0]
C5 [100,87.95] (87.95,68.31] (68.31,45.54] (45.54,0]
C6 [100,81.59] (81.59,56.87] (56.87,37.91] (37.91,0]
C7 [100,81.30] (81.30,56.34] (56.34,37.56] (37.56,0]
C8 [100,88.72] (88.72,69.69] (69.69,46.46] (46.46,0]
C9 [100,89.29] (89.29,70.73] (70.73,47.15] (47.15,0]
C10 [100,81.41] (81.41,56.54] (56.54,37.69] (37.69,0]
C11 [100,94.46] (94.46,80.02] (80.02,53.35] (53.35,0]
C12 [100,89.97] (89.97,71.95] (71.95,47.96] (47.96,0]
C13 [100,93.60] (93.60,78.47] (78.47,52.32] (52.32,0]
C14 [100,92.75] (92.75,76.95] (76.95,51.30] (51.30,0]
C15 [100,84.48] (84.48,62.06] (62.06,41.37] (41.37,0]
C16 [100,85.76] (85.76,64.38] (64.38,42.92] (42.92,0]
C17 [100,86.90] (86.90,66.43] (66.43,44.28] (44.28,0]
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Table 4. The correlation degree between evaluation 
indexes and evaluation level of logistics park A.

Index

Level

Excellent good Middle Poor

C1 0.30 -0.70 -0.88 -0.93
C2 0.04 -0.96 -0.98 -0.98
C3 -0.39 -0.20 -0.06 0.19
C4 -0.23 0.26 -0.46 -0.69
C5 0.30 -0.30 -0.73 -0.85
C6 0.23 -0.77 -0.90 -0.93
C7 -0.37 -0.03 0.06 -0.28
C8 -0.28 0.39 -0.39 -0.65
C9 0.03 -0.03 -0.65 -0.80
C10 -0.37 -0.06 0.14 -0.26
C11 -0.28 0.24 -0.55 -0.81
C12 0.30 -0.30 -0.75 -0.87
C13 0.15 -0.85 -0.95 -0.98
C14 -0.36 0.42 -0.29 -0.66
C15 -0.05 0.04 -0.56 -0.71
C16 -0.39 -0.11 0.24 -0.28
C17 0.05 -0.95 -0.98 -0.99

According to the formula (5), the comprehensive 
correlation degree of logistics park A to each level is 
(-0.07, -0.26, -0.53, -0.68). Similarly, the comprehen-
sive correlation degree of the logistics park B and C 
to each level are shown in Table 5.

Table 5. The results of logistic park quality evaluation.

Logistics 
Park Excellent good Middle Poor

Attribution 
Level

A -0.07 -0.26 -0.53 -0.68 Excellent
B -0.01 -0.39 -0.44 -0.51 Excellent
C -0.28 -0.23 -0.15 -0.35 Middle

It is shown that the level of quality logistics 
parks A and B are in the same evaluation level, are 
excellent. In this case, according to the formula 
(6), the bias  level eigenvalue j* of them can be 
calculated, and the result of their quality sort is as 
follows.

j*A=1.61, j*B=1.38.
Then, the sequence of three logistics park quality 

from excellent to poor is: A> B> C.

5 COnCLuSIOn

The application of extenics in the research of logis-
tics park quality evaluation provides the government 
a feasible evaluation method to assess the logistics 
park. But this paper is confined to the primary exten-
sion evaluation. In the future study, the multi-level 
extension comprehensive evaluation method is hoped 
to be used in the research to make a better decision.

Secondly, in the extension priority degree evalua-
tion method, the value of the comprehensive correla-
tion, that is the priority degree, can be used to select 
the  optimal scheme, can also find the sub-optimal 
scheme. It can provide decision makers with more 
reference information than other method. 
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ABSTRACT: This paper, using the relevant statistical data from 2003 to 2012 in Zhengzhou, founded the 
index system of city development, to study the influence of city development on the price of commercial 
housing. The empirical study result shows that urban population status, commodity housing output level and 
residents’ consumption level are the direct factors influencing commercial housing prices, and the influence 
degree increases, in which housing output has a negative effect on housing price; social and economic devel-
opment level, infrastructure, education and medical treatment level and commodity residential investment level 
are the indirect factors. Through the analysis of the overall effect it is known that residents’ living consumption 
capacity and urban population condition are demand leading factors, residential investment and other factors 
are supply leading factors.
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1 InTRODuCTIOn

Housing is the important carrier of urban develop-
ment. Commercial housing price is the core problem 
of the residential market, the full understanding of 
the impact of commodity housing price factors and 
mechanism, and summarizes its regularity, to enhance 
the government macro regulation and control prices, 
stable housing prices, promote the healthy devel-
opment of the urban social economy, has a positive 
practical significance and good guidance function. 
By constructing the urban development level index 
system, this paper studies the urban development the 
influence of various factors on the commodity res-
idential house prices and the mechanism of action, 
and provide a theoretical basis and effective method 
for the regulation of commercial housing prices in 
China.

2 ESTABlISH THE InDEx SYSTEm AnD 
mODEl Of uRBAn DEvElOpmEnT

2.1 The index system of urban development level

Review of relevant literature from the two aspects of 
index system for city development and the relation-
ship between commercial housing price and the city 
development level, determine the index system of the 
city development level.
1   The relationship between city development and 

commercial housing price. The domestic scholars, 

liu Yachen analyses the coordination index of the 
Shenyang City real estate industry and the national 
economy[1]. Building subsystems of economy, 
society, population, resources, environment, the 
commodity housing, Yang xiaodong analyses each 
subsystem and the coordinated development of 
commodity housing price mechanism, confirm the 
effect on housing prices have a positive impact[2].  
foreign scholars Berger and Gabriel found that the 
development of the urban economy, the improve-
ment of labor productivity and the quality of life 
of the residents have certain influence on prices for 
the urban development and commodity residential 
market research in Russia, America[3-4]. Y f Ho, 
H l Wang forecast and explain the variation of 
housing price from the aspects of city economic 
development[5].

2   Establish an index system of city development. 
li Song constructed the index system of urban 
development of urbanization of population, urban-
ization and economic to the research harmonious 
relationship between land use and city develop-
ment[6]. Yang Chenglin and Zhang liao analyze 
the city economic development level from the 
four aspects of level of economic development, 
resource supply and ecological environment [7]. Du 
Shufang measure mengDong urban development 
dynamic mechanism by constructing the evalua-
tion index system of nine aspects of social devel-
opment, economic development, infrastructure, 
people’s living, etc.[8] 
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Based on previous studies, this paper puts for-
ward seven measurements of the city development 
level index of the social economic development level, 
residents living consumption ability, the condition 
of urban population, commodities, commodity resi-
dential housing development investment output level, 
infrastructure, education and health level, and taking 
Zhengzhou city as the research object to analyze the 
effect of the city development level of influence on 
the price of commercial housing.

2.2 Establish model

Structural equation model was analyzed based on 
the covariance matrix of variables, on the basis of 
a variety of traditional statistical methods, mainly 
using the linear statistical modeling techniques, by 
using confirmatory factor analysis, path analysis, 
regression analysis and other statistical methods, the 
analysis can measure relationships between variables 
and implied, and verify the hypothesis whether to set 
up technology.
1   Structure model. Structure model illustrates the 

effect relationship between the latent variables and 
exogenous latent variables. The equation for the:

η η ζ ζ= + Γ +B  (1)

Type: B expresses the coefficient matrix of endog-
enous relationships between latent variables, Γ 
expresses the coefficient matrix between exogenous 
latent variables and endogenous latent variables, ξ 
expresses the residual vector.
2   measurement model. It reacts between the actual 

measurement model observed and latent variables, 
describing the relationship between latent varia-
bles of ξ, η and the actual measured index of x, Y.

η ε= Λ +Y  (2)

ξ δ= Λ +X  (3)

3 mODEl ApplICATIOn

3.1 Data sources

This paper uses the statistical data of Zhengzhou city 
in 2003-2012 years, mainly from 10 years statistical 
data of the “statistical yearbook of Henan province” 
and “Zhengzhou national economic and social devel-
opment statistical bulletin”, the connotation of the 
variables are consistent with the defined by statistical 
yearbook or bulletin. On the basis of the analysis of 
particularity and variables of the city development 

and formation of commercial housing price, for 
qualitative analysis on the relationship between city 
development factors and commercial housing price, 
its index system includes 8 categories of 25 specific 
variables.

3.2 Empirical research

3.2.1 Research hypothesis
Considering that the structural equation model was 
statistical method which used to test and verify the 
feasibility and suitability of building model in the 
hypothesis conditions[12]. According to the index 
system to analyze the relationship between urban 
development and housing prices were constructed in 
this study, clearly put forward the following research 
hypotheses.

H1: social and economic development has a pos-
itive influence on education and health level; H2: 
education and medical treatment level has a positive 
influence on residential development investment; 
H3: social and economic development has a posi-
tive influence on infrastructure; H4: infrastructure 
has a positive impact on the housing investment; H5: 
residential development investment has a positive 
influence on residential output level; H6: residential 
output level has a negative effect on housing price 
level; H7: urban population situation has a positive 
influence on commodity housing price; H8: urban 
population situation has a positive influence on social 
and economic development; H9: residents consump-
tion ability has a positive influence on commodity 
residential house price; H10: residents consumption 
ability has a positive influence on residential devel-
opment investment.

3.2.2 Model operation
Entry and descriptive analysis and processing of the 
original data by using SpSS statistical software, the 
correlation matrix is obtained from observed varia-
bles, the data is imported into AmOSS17.0 software, 
operations using the maximum likelihood method to 
obtain the result of running the program. 

figure 1. Structural equation path graph of urban develop-
ment level impacting on the price of commercial housing.

By computing the model whether load coefficients 
of latent variables and the observed indexes and 
endogenous and exogenous latent variables between 
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latent variables statistically significant results of 
path coefficient of p values are less than 0.05, shows 
that all the parameters in the model estimation is of 
high significance level, so you can accept the null 
hypothesis.

3.3 Model evaluation

The use of reliability coefficient and validity of the 
model of measurement and evaluate the reliability 
and validity of latent variables.
1   The reliability test (Reliability). It’s mainly used 

for testing the reliability of data collection, relia-
bility test, including internal consistency reliabil-
ity test and synthetic reliability test. The former 
uses Cronbach alpha coefficient measurement, 
judging standard for coefficient is close to 1, 
the higher reliability, when greater than or equal 
to 0.7 belong to high reliability; The latter uses 
Composite Reliability (CR) as a measure. The 
composite reliability computation formula is as 
follows:
Cronbach’s alpha coefficient formula:

∑∑α ( )( )= − −
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Composite reliability calculation formula:

∑ ∑ ∑λ λ( )( ) ( )= + ΘCR /i i ii

2 2  (5)

Type: p is the number of the observation variable, 
yi is observed variables; λi shows the load coefficient 
of variables on the corresponding latent variables, Θii 
is for measurement error.
2   The validity of the test (AvE). The average var-

iance extracted is used to reflect its convergent 
degree of a latent variable estimated a set of obser-
vation variables.
The calculating formula of AvE:

∑ ∑ ∑λ λ λ( )( ) ( )= + −AVE / 1i i i
2 2 2  (6)

Type: λi is the load coefficient of significant varia-
tion in the corresponding latent variables. Evaluation 
of reliability and validity of the model is shown in 
table 1.

This paper uses SpSS20.0 statistical software test 
the reliability and validity of the measurement model 
and the latent variables , reliability and discriminant 
validity of the results as shown in table 1.

4 COnCluSIOn

By solving the model structural equation, empirical 
analysis of the influence of city development of the 
price of commercial housing reaches the following 
conclusions:
(1)   Direct factors of commercial housing price
various factors influencing the level of urban develop-
ment on the price of commercial housing, the residents 
living consumption ability, situation of the urban popu-
lation and housing output level are directly influencing 
factor, their path coefficient respectively were 0.913, 
0.302, -0.314. Residents living consumption ability had 
the largest effect on housing prices, and there is positive 
correlation with housing price and also explains that high 
price of the urban residential is influenced by demand; 
the influence of the output level for the commodity res-
idential is second, and there is a negative correlation 
between them, the improvement of residential output has 
the trend of bringing down the commodity residential 
house price when the leading demand of housing mar-
ket is real demand; urban population  situation has the 
minimum influence on the price of commercial housing, 
urban population increase plays an promoting role in 
housing prices, which has a positive effect.
(2)   Indirect factors of commercial housing price  

Social and economic development level, infra-
structure, education and medical level and com-
modity housing development investment effects are 
indirect factors, their impact on domestic prices and 
degree are not identical. ① firstly through the infra-
structure and education and medical factors, social 
and economic development level indirectly affect 
the price of commodity housing, their influence 
degree were 0.928, 0.918, and have significant role; 
② the urban infrastructure, education and healthcare 
are first acting on the commercial housing devel-
opment investment, and they have an indirect influ-
ence on housing price again through the influence of 
commodity housing output level. They determines 
the residential investment environment and provides 
the external effect for ; ③ residents living consump-
tion ability has a significant influence on commod-
ity residential house price, and has certain positive 
effect on the development of commercial residential 
investment; ④ the development of commercial resi-
dential investment has a significant positive effect on 
the level of output of commodity housing (influence 
coefficient is 0.912), and indirectly effects on resi-
dential commodity prices through the impact on the 
level of output of commodity residential house.
(3)   Overall effect of commercial housing price

By calculating the direct influence and the indirect 
influence to determine the total effect that factors of 
urban development level are influence on the price 
of commercial housing. The total effect of calculated 
values shown in table 2.
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By table 2 analysis: residents living consumption 
ability, the condition of urban population have pos-
itive total effect for the commodity residential house 
price,the existence of a positive effect; Other factors 
have negative total effect on the commodity residen-
tial house price, and there is negative influence.

According to the positive and negative values 
of the total impact of commodity housing price 
effect coefficient, the urban development level of 
each factor is divided into two kinds: one kind is 
the positive effect, namely the commercial housing 

price changes with the influence factors change and 
changes in the same direction; one kind is the neg-
ative effect, namely the commercial housing price 
changes with the factors affecting the change while 
the reverse change. from the perspective of the 
mechanism of supply and demand on the price, two 
factors of residents living consumption ability and 
the urban population are defined as the dominant 
factor demand, 5 factors of residential development 
investment etc are defined as the leading type of 
supply factors.

Table 1. Results table of  the Reliability and validity.

Social and 
economic 

development 
level

The 
condition 
of urban 

population

Commercial 
housing 

price level

Residents 
living 

consumption 
ability

Commodity 
housing 

development 
investment

The level 
of output of 
commodity 

housing Infrastructure

Education 
and medical 

level

Cronbach 
‘α’ 0.960 0.983 0.951 0.962 0.968 0.965 0.979 0.891

CR 0.971 0.981 0.955 0.973 0.979 0.975 0.974 0.947
AvE 0.893 0.968 0.949 0.895 0.941 0.907 0.876 0.901

Table 2. The total effect of urban development factors on the price of commercial housing.

Social and 
economic 
development 
level

The condition 
of urban 

population

Residents 
living 

consumption 
ability

Commodity 
housing 

development 
investment

The level 
of output of 
commodity 

housing Infrastructure
Education and 
medical level

–0.229 0.163 0.865 –0.278 –0.321 –0.146 –0.082
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ABSTRACT: This paper, based on spatial econometrics perspective, using 2258 county statistics of China in 
2010, on the view of the national county and the eastern regional, central regional and western regional, analy-
ses the spatial effects of regional economic development to rural labor transfer. The results show that regional 
economic development has a positive effect on rural labor transfer. From a national perspective of the county, 
if county regional economic development increased by 1%, there will be 0.7737% contribution to rural labor 
transfer, and adjacent counties of rural labor transfer have space interactive effects. From the eastern, central 
and western counties of view, the impact of regional economic development to rural labor transfer in eastern 
regions was significantly higher than the central and western regions. The role of space interaction effect in the 
western region was significantly higher than the eastern and central regions. Then put forward the following 
recommendations, realize the coordinated development of regional economy, help to promote the transfer of 
rural labor. It is useful to formulate regional policy to promote rural labor transfer. It is also necessary to build 
the perfect rural labor employment and social protection mechanisms.

KEYWORDS: Regional Economic Development; Rural Labor Transfer; Spatial Effects.

1 RESEARCh BACKgROunD 

Since the reform and opening up, China’s regional 
economic development has shown significant dif-
ferences that further form the three large “eastern, 
central and western” economic zones. The areas 
with high level of economic development are mainly 
concentrated in the southeast coastal regions, while 
those with a low level of economic development are 
mainly concentrated in the western regions, and the 
central regions are between the two. With regional 
economic development, rural labor force transfer 
also shows the higher transfer degree in the eastern 
coastal areas than the central and eastern regions. 
The areas with a high degree of rural labor transfer 
are mainly concentrated in southeast coastal areas 
and a few of the central regions. The areas with a low 
degree of rural labor transfer are mainly concentrated 
in the central and eastern regions. Since 2004, the 
annual Top Document of the government always puts 
emphasis on the Three Rural Issues. It is put forward 
that based on “farmers’ income growth” as a starting 
point, the final solving of Three Rural Issues and the 
socialist new rural construction cannot be realized 
without the smooth transfer of rural surplus labor 
(Cheng, 2007). At present, the domestic research on 
rural labor force transfer is mainly focused on the 
role and impact of rural labor force transfer on eco-
nomic growth, regional differences, rural economy 

and rural development (Zhang, 2013; Jia, 2012; 
Zhou, 2006; Yang, 2011), as well as the economic 
effect of rural labor transfer and other influencing 
factors (guo, 2007; Liu, 2011). however, domestic 
research is insufficient on the role and influence of 
economic development on rural labor transfer, but 
only on the empirical analysis of panel data in 17 
cities of Shandong Province (Zhang, 2011) and the 
national economic growth at the provincial level, 
industrial structure and rural labor transfer (Cheng, 
2007). At the same time, the related research is all 
based on the traditional OLS regression analysis, but 
little on county level and with little considering the 
spatial effect. At present, the interregional correlated 
influence of economic and social development is 
more and more significant. The county economy is 
considered to be the basic regional economy unit in 
the national economy. It is more representative and 
typical to study the impacts of regional economic 
development on rural labor force transfer consider-
ing the spatial effect based on a more micro-county 
level. Therefore, combined with the shortage of 
the existing research, based on spatial econometric 
analysis, the national statistics in 2258 counties in 
2010 are used to analyze the degree of influence of 
regional economic development on rural labor trans-
fer from the perspectives of national county level 
and the eastern, central and western county level. 
Research results play an important role in accurately 
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grasping the degrees of influence of regional eco-
nomic development in national level and the eastern, 
central and western county level on rural labor trans-
fer. In the meantime, it also can guide the direction of 
county economic coordinated development with the 
vital significance of achieving the scientific, reason-
able and effective national rural labor force transfer.

2 VARIABLE SELECTIOn AnD DATA 
SOuRCES

In order to understand how the degree of influence 
of regional economic development is on rural labor 
transfer, and what are the circumstance in China’s 
eastern, central and western regions, research vari-
able indicators must first be selected. In this study, 
the quantity of rural labor transfer is selected as the 
explained variable, and the level of regional economic 
development is taken as the explained variable for the 
research on spatial correlation.

The national county data in 2010 are used as 
research data, in which the quantity of rural labor force 
transfer (denoted as rulabtrf) refers to the total rural 
workforce in the rural population minus the quantity 
of the labor force engaged in animal husbandry fish-
ery; county economy is expressed by the county level 
of gDP (denoted as reggdp). In data, the quantity data 
of county-level rural workforce and the labor engaged 
in animal husbandry fishery are sourced from China 
Social and Economic Statistical Yearbook 2011 (the 
data of 2711 counties are collected, of which the 
data of 2695 county are effective). The county-level 
regional gross product data are sourced from China 
Regional Economic Statistics 2011 (the data of 2258 
counties are collected, of which the data of 2258 
counties are effective. According to the analysis 
demand of data matching analysis, the data of 2258 
counties are used for empirical analysis).

The eastern, central and western counties are 
divided in accordance with the following stand-
ards. The eastern regions include Beijing, Tianjin, 
hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, 
Fujian, Shandong, guangdong and hainan; the 
central regions include Inner Mongolia, Shanxi, 
Jilin, heilongjiang, Anhui, Jiangxi, henan, hubei 
and hunan; the western regions include Sichuan, 
Chongqing, guizhou, Yunnan, Tibet, Shaanxi, gansu, 
Qinghai, ningxia, Xinjiang and guangxi. It is needed 
to explain that due to different division standards of 
the eastern, central and western regions, in order to 
meet research requirements, Inner Mongolia was 
divided into a central region, which is beneficial to 
combine the spatial econometric model for an empir-
ical analysis of spatial effect.

3 EMPIRICAL AnALYSIS

3.1 Spatial statistical test of rural labor transfer 

3.1.1 Global autocorrelation analysis of rural 
labor transfer

Firstly, gRODA software is used to test the spatial 
autocorrelation of the quantity of rural labor transfer 
in China’s 2258 counties in 2010. The Moran I index 
of rural labor transfer is 0.2494, and the normal sta-
tistic Z values of the Moran I index are greater than 
the critical values of the normal distribution function 
in the 0.01 level (1.96). It is suggested that China’s 
county-level rural labor transfer has gathering char-
acteristics in the spatial distribution with a significant 
positive autocorrelation, i.e., the counties with higher 
levels of rural labor force transfer relatively tend to 
be close to each other, while those with lower level of 
rural labor force transfer tend to be adjacent.

In the eastern, central and western counties, the 
spatial autocorrelation test results of the quantity 
of rural labor transfer show that the Moran I indi-
ces of rural labor transfer are 0.2211, 0.4708 and 
0.4080 respectively, and the normal statistics Z val-
ues of Moran I index are all greater than the critical 
value of the normal distribution function in the 0.01 
level (1.96). It is shown that the rural labor transfer 
of China’s eastern, central and western counties has 
gathering characteristics in the spatial distribution 
with significant positive autocorrelation.

3.1.2 Local autocorrelation analysis of rural labor 
transfer

Further combining with the local spatial autocorrelation 
analysis, the local distribution characteristics of county 
rural labor transfer in 2010 are shown. The regions with 
high - high gathering are distributed in the counties 
of Shandong, Jiangsu, henan, Anhui, hubei, hunan, 
Chongqing, guizhou in the Yangtze river coast and 
coastal Shanghai, county Zhejiang, Fujian, guangdong 
and guangxi, which show gathering forms with positive 
correlation, indicating that the regions with high labor 
transfer are surrounded by the same kind of regions. 
The regions with Low - Low gathering are distributed in 
the most counties of western gansu, ningxia, Xinjiang, 
Qinghai, Tibet, Sichuan and partial counties of cen-
tral Inner Mongolia, heilongjiang, Jilin and Liaoning, 
which show gathering forms with positive correlation, 
indicating that the regions with low labor transfer are 
surrounded by the same kind of regions.

3.1.3 Local autocorrelation analysis of rural labor 
transfer

Further combining with the local spatial autocorrela-
tion analysis, the local distribution characteristics of 
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county rural labor transfer in 2010 are shown. The 
regions with high - high gathering are distributed 
in the counties of Shandong, Jiangsu, henan, Anhui, 
hubei, hunan, Chongqing, guizhou in the Yangtze 
river coast and coastal Shanghai, county Zhejiang, 
Fujian, guangdong and guangxi, which show gath-
ering forms with positive correlation, indicating that 
the regions with high labor transfer are surrounded by 
the same kind of regions. The regions with Low - Low 
gathering are distributed in the most counties of west-
ern gansu, ningxia, Xinjiang, Qinghai, Tibet, Sichuan 
and partial counties of central Inner Mongolia, 
heilongjiang, Jilin and Liaoning, which show gather-
ing forms with positive correlation, indicating that the 
regions with low labor transfer are surrounded by the 
same kind of regions.

3.2 Spatial effect analysis of regional economic 
development on rural labor transfer

The above analysis shows that the inter-county rural 
labor transfer has obvious spatial correlation (spatial 
gathering phenomenon). Based on county level, the 
spatial effect analysis of regional economic devel-
opment on rural labor transfer shall be in need of 
the spatial econometric model that considers spatial 
effect for estimate.

3.2.1 The national county-level analysis 

1   Modeling
The spatial lag (error) model of county-level analysis 
has the following general forms:

1) Spatial lag model

ln lnrulabtrf rulabtrf += + +r b b eW reggdp0 1

Where, rulabtrf is explained variable matrix; reg-
gdp is the explanatory variable matrix; r is the spatial 
regression coefficient of the explained variable vec-
tor; W  is the spatial weighting matrix; e is the random 
error term vector, b0 is the constant term and b1 is the 
coefficient.

2) Spatial error model

ln lnrulabtrf += +b b e0 1 reggdp   e l e m= +W  

Where, rulabtrf is explained variable matrix; 
reggdp is explanatory variable matrix; e is random 
error term vector; l is the spatial error coefficient 
of explained variable vector; W  is the spatial weight-
ing matrix; m is the random error vector with nor-
mal distribution; b0 is the constant term and b1 is the 
coefficient.

2   Model estimate result
Estimation is performed using gEODA0.9.5 software. 
Combined with LM estimated results, it is determined 
to choose the spatial lag model or spatial error model. 
Model estimation results are shown as follows. The 
gDP coefficient of regional economic development 
is 0.7737 with significant test results, showing that 
when other conditions remain unchanged, every 1% 
increase of county regional economic development 
will contribute 0.7737% to rural labor transfer. It is 
also indicated that county regional economic devel-
opment has an obvious spatial correlation to rural 
labor transfer. The correlation coefficient of spatial 
error in the model (l) is 0.5679, also passing the 
significance test of level 0.01. It is proven that the 
regional rural labor transfer has a strong spatial inter-
activity, besides the spatial correlation with county 
regional economy. With other factors besides regional 
economic development of the adjacent county (such 
as the development of urbanization, industrial struc-
ture adjustment and the per capita area change of 
cultivated land), the error term is used to produce a 
certain effect, i.e., the county-level rural labor transfer 
has mutual influences in space, performed as spatial 
interaction of inter-county rural labor transfer .

3.2.2 The eastern, central and western county-level 
analysis

The modeling in the eastern, central and western 
regions was the same as above. gEODA0.9.5 soft-
ware was also used for estimation, and model selec-
tion was also combined with LM estimation results. 
Model estimation results are shown as follows:

As viewed from the comparative analysis of east-
ern, central and western regions, the eastern-county 
regional economic development has the biggest influ-
ence on rural labor transfer, higher than the central and 
western regions, which is consistent with the eastern 
economic development level that is higher than the 
central and western regions, leading to the economic 
development greatly driving rural labor transfer. 
Spatial interaction effect in the western regions is more 
significant than eastern and central regions, which is 
basically consistent with traditional agricultural pro-
duction in western regions and the large mutual influ-
ence between peasant household economic behaviors. 
The spatial interaction effect between the adjacent 
counties is more apparent (see Table 1).

4 COnCLuSIOnS AnD POLICY 
RECOMMEnDATIOnS

This study results show that the regional economic 
development has a positive role in promoting rural 
labor transfer. From the perspective of the county, 
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every 1% increase in county-level region economic 
development will contribute 0.7737% to rural labor 
transfer. The rural labor transfer in adjacent counties 
has a spatial interactive effect. As viewed from the east-
ern, central and western counties, the  eastern-county 
regional economic development has a significantly 
higher degree of influence on rural labor transfer 
than the central and western regions, while the spa-
tial interaction effect of western regions is obviously 
higher than those of eastern and central regions.
Combined with the research results, the recommen-
dations are proposed as follows:

4.3 To realize the harmonious development of 
regional economy and help to promote rural 
labor transfer

Therefore, as viewed from the county-level economic 
development, there should be a push to further strengthen 
the coordinated development of China’s county-level 
economy in the future, so as to realize the comprehen-
sive advancement of rural labor force transfer.

4.4 To develop regional policies and effectively 
implement the rural labor transfer

In the future, during the policy formulation of rural 
labor transfer promoted at county level, there should 
be a push to fully combine the characteristics of 
regional gathering pattern (high - high gathering and 
Low - Low gathering) to develop regional policies, so 
as to implement the policy effect.

4.5 To further develop rural economy and urban 
industry, construction industry, and the tertiary 
industry so as to realize rural labor force 
transfer in western and central regions

Furthermore, there should be a push to develop the 
county town economy, especially the urban industry, 
construction industry and the tertiary industry, suffi-
ciently create jobs, and realize the rural labor transfer.

4.6  To full play the existing regional economic 
development advantage and realize the 
effective transfer of rural labor force in the 
eastern regions

In the future, there should be a push to further inte-
grate the eastern economic advantage, formulate sci-
entific and reasonable rural labor transfer plans, and 
gradually realize the transfer and absorption of labor 
in the region and surrounding areas.

4.7 To establish and improve the transfer and 
employment of rural labor as well as the social 
security mechanism

Therefore, in the process of rural labor force trans-
fer, there should be a push to build and improve the 

transfer and employment of rural labor as well as the 
social security mechanism, including the household 
registration system, employment training, city service 
system and social insurance covering rural migrant 
workers, etc.

Table 1. The Model estimation results. 

Estimated 
area

national 
County 
in China

Eastern 
County
in China

Central 
County  
in China

West  
County  
in China

Estimation 
model

SEM SLM SEM SEM

Constant 
term

0.5027
(0.0000)

0.7916
(0.0000)

0.9924
(0.0000)

0.9298
(0.0000)

Regional 
economic 
develop ment

0.7737
(0.0000)

0.8050
(0.0000)

0.7503
(0.0000)

0.7306
(0.0000)

Interactive 
effects of 
space

0.5679
(0.0000)

0.2310
(0.0000)

0.4927
(0.0000)

0.6307
(0.0000)

R-squared 0.8862 0.9181 0.8461 0.7607

LogL −6798.92 −1783.14 −1892.03 −2171.19
AIC 13601.81 3572.28 3788.05 4346.38
SC 13614.11 3586.94 3797.82 4356.19
B-P test 1493.42

(0.0000)
694.45

(0.0000)
758.57

(0.0000)
541.98

(0.0000)
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ABSTRACT: The comprehensive quality analysis of MBA is an important guiding index for the comprehen-
sive development of graduate student. Based on the summary of relevant researches on MBA comprehensive 
quality, this paper analyzed serials of evaluation factors, tested comprehensive quality with 20 MBA students 
by applying Grey Correlation Analysis at random. This paper analyzed those factors in terms of factor ranking, 
student classification. This will be conductive to MBA management.
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1 LiTERATuRE REviEW 

Quality is explained in Ci Hai, “ the original char-
acteristics and foundations in some aspects, and the 
growth of accomplishment in practice training of 
people or things”. Quality includes, by definition, 
congenital genetic factors and learning practice for 
the cultivation of the day after tomorrow. in psy-
chology, quality includes congenital physiological 
characteristics and the growth of people’s cultivation 
in practice at the same time, such as political qual-
ity, cultural quality, etc, the quality in psychology 
refers to the accomplishment that can be obtained 
through practice and study the day after tomorrow. 
Comprehensive quality refers to one’s inborn,inher-
ited gifted elements, such as the function characteris-
tics of the nervous system, sense organs, sport organs 
and other genetic predispositions, and all individual 
qualities which is formed in the environmental influ-
ence and educational impact the day after tomorrow. 

There is no students (comprehensive) quality eval-
uation in abroad, instead, student evaluation is mainly 
a survey of students learning effect, etc. since the 
1980s, China has brought in the research and practice 
of work  of education measurement and evaluation, 
the early education evaluation work was developed in 
Shanghai education bureau. in 1983, based on the the-
ory of education objective taxonomy. Shanghai edu-
cation bureau established and implied the first junior 
high school plane geometry standardized assessment 
scheme in China, which opened the domestic teach-
ing target evaluation at home. Since then, the research 
perspective by scholars extended from the students’ 
academic attainment evaluation gradually to the 
morality and physique evaluation. 

From the results of consulting CNKi literatures, 
the studies is divided into two classes, postgradu-
ates comprehensive quality evaluation index system 
and postgraduates comprehensive quality eval-
uation. For example, Zhang Yunhua et al (2006) 
from scientific research and professional theory 
and other four aspects to conduct a comprehen-
sive evaluation for postgraduates, by quantificating 
nine indicators to build the postgraduates’ com-
prehensive quality evaluation index system; Zhang 
Qing-yi&He Ying(2007) constructed postgraduates 
comprehensive quality evaluation system multivar-
iate model . in the  aspects of postgraduates’ com-
prehensive quality evaluation, He Rui et al(2005)& 
Jiang De-long et al(2011) used fuzzy mathematics 
method, discussing the fuzzy evaluation model of 
postgraduates’ comprehensive quality, construct-
ing the fuzzy postgraduates’ comprehensive qual-
ity evaluation system to evaluate the students’ 
comprehensive quality fussily. Currently, relevant 
researches on professional postgraduate degree are 
relatively rare, some scholars evaluate the profes-
sional postgraduates’ comprehensive quality in edu-
cation, military, clinical medicine, ports and train-
ing disciplines.

in short, the study of current scholars about 
postgraduates’ comprehensive quality reflects in 
 evaluation system, methods and models, from the 
perspective of research methods, most scholars use 
analytic hierarchy process(AHP), fuzzy compre-
hensive evaluation method and statistical analysis 
method to evaluate the postgraduates’ comprehensive 
quality. As it can be seen from the literature review, 
there are scholars having studied  the postgraduates’ 
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comprehensive quality evaluation, which mostly 
from the perspective of the whole postgraduates, 
while relevant studies  of professional postgradu-
ate degree are confined to a few  professional fields. 
Literatures have yet to see that scholars have com-
prehensive quality evaluation of such kind of profes-
sional postgraduate degree like master of business 
administration (MBA). 

2 EvALuATiON iNDEX SYSTEM OF MBA

Regarding to the quality standards of MBA, Watson, 
S.R.(1993) says that MBA should have intelligence, 
professional skills, interpersonal skills, knowledge of 
the organization and the ability to analyze the manage-
ment. Mintzberg, H.(2004), shows from the opposite 
that MBA can’t be a “young, poor man, even has a little 
experience, yet only through analysis and  technological 
form “ to manage, so as to avoid the wrong conse-
quences. Gu Yongcai(1997) thinks that MBA is a mul-
tidimensional, composite and the three- dimensional 
structures of talents, and he puts forward a kind of 
“plane” MBA talents’ standards, which uses various 
parts of the aircraft structure on behalf of the MBA 
essential ability quality.

These quality standards include: (1) the common 
knowledge of the culture in social life; (2) industrial 
and commercial management expertise and other 
related disciplines of professional knowledge; (3) 
professional frontier knowledge; (4) political ideol-
ogy, moral character and methodological knowledge 
and some modern management ideas ; (5) foreign 
language level; (6) the operation and usage of com-
puter and other advanced science and technology 
tools; (7)practical knowledge; (8) aesthetic knowl-
edge; (9)non-intelligence factors;(10)social using 
environment. 

This paper puts forward a MBA comprehensive 
quality index model, on the basis of  “plane” type 
model by Gu Yongcai and references to the research 
achievements of other scholars, as it is shown in 
figure 1 

This pyramid model is divided into 4 levels, 8 
indexes, the following two triangles show MBA stu-
dents’ basic quality requirements, in the middle of the 
triangle shows MBA students’ core quality, the top of 
the pyramid triangle shows MBA students high quality 
on the basis of the basic quality and the core quality. 

MBA professional quality refers to the degree of 
master of business administration basic of profes-
sional disciplines and professional theoretical knowl-
edge. Practical ability is a ability to use professional 
skills solve practical problems quickly. Learning 
ability is defined according to the problems, learning 
knowledge skills and needs quickly, so as to improve 
their comprehensive quality and ability continu-
ously. Communication skills refer to in-depth com-
munication, which focus on efficiency and results 
of efficient collaboration through communication . 
Teamwork refers to MBA students in teams who are 
of mutual trust, mutual support, responsibility and 
mission to promote to reach team goals. Marketing 
insight refers to the sensitivity of the MBA students 
that react to market changes . Leadership means to 
encourage guide and inspire others to practice posi-
tively and initiatively. innovation refers to the MBA 
students apply knowledge and theories which have 
been learned in the marketing practices, to continue 
to provide economic value,  social value,  ecological 
value, new ideas, new theories and new methods.

3 GREY THEORY CORRELATiON ANALYSiS

Grey correlation analysis methods are quantitative 
research methods which compare interrelation of the 
factors that interact, influence and restrict mutually 
included in the system. The basic idea of Grey corre-
lation analysis methods is to determine the connection 
of the comparative sequence curve and the reference 
sequence curve is close or not according to their simi-
larities. Associated sequence reflects the close order of 
the comparative sequence and the reference sequence . 
its essence is to analyze and calculate the similar or dis-
similar levels of associated sequences, the more con-
sistent target sequences express evolving situation, the 
greater correlation it has; Conversely, the smaller cor-
relation it has. Therefore, we can use grey correlation 
to analyze the pros and cons of the evaluation objects.

The specific steps of grey correlation analysis are 
as follows:

3.1 Identify analysis sequence

On the basis of qualitative analysis to the research 
questions determining the comparative sequence 
(evaluation object) X1={Xi(k) i=1,2,…,N; 
k=1,2,…,L} and reference sequence (evaluation cri-
teria) X0={X0(k)|k=1,2,…,L}. 

postgraduates, while relevant studies  of profes-
sional postgraduate degree are confined to a few 
professional fields. Literatures have yet to see that 
scholars have comprehensive quality evaluation of 
such kind of professional postgraduate degree like 
master of business administration (MBA).  

2 EVALUAATION INDEX SYSTEM OF MBA 
Regarding to the quality standards of MBA ,Watson, 
S.R.(1993) says that MBA should have intelligence, 
professional skills, interpersonal skills, knowledge 
of the organization and the ability to analyze the 
management. Mintzberg, H.(2004), shows from the 
opposite that MBA can't be a "young, poor man, 
even has a little experience ,yet only through analy-
sis and technological form " to manage, so as to 
avoid the wrong consequences. Gu Yongcai(1997) 
thinks that MBA is a multidimensional, composite 
and the three-dimensional structures of talents ,and 
he puts forward a kind of "plane" MBA talents’ 
standards, which uses various parts of the aircraft 
structure on behalf of the MBA essential ability 
quality. 
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knowledge of the culture in social life; (2) industrial 
and commercial management expertise and other re-
lated disciplines of professional knowledge; (3) pro-
fessional frontier knowledge; (4) political ideology, 
moral character and methodological knowledge and 
some modern management ideas ; (5) foreign lan-
guage level; (6) the operation and usage of computer 
and other advanced science and technology tools; 
(7)practical knowledge; (8) aesthetic knowledge; 
(9)non-intelligence factors;(10)social using envi-
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This paper puts forward a MBA comprehensive 
quality index model, on the basis of  "plane" type 
model by Gu Yongcai and references to the research 
achievements of other scholars, as it is shown in fig-
ure 1  

 
 
 
 
 
 
 
 
 

Figure 1 MBA comprehensive quality index model 
This pyramid model is divided into 4 levels, 8 in-
dexes, the following two triangles show MBA stu-
dents’ basic quality requirements, in the middle of 
the triangle shows MBA students’ core quality, 
the top of the pyramid triangle shows MBA students 
high quality on the basis of the basic quality and the 
core quality.  

MBA professional quality refers to the degree of 
master of business administration basic of profes-
sional disciplines and professional theoretical 
knowledge. Practical ability is a ability to use pro-
fessional skills solve practical problems quickly . 
Learning ability is defined according to the 
problems， learning knowledge skills and needs 
quickly , so as to improve their comprehensive 
quality and ability continuously. Communication 
skills refer to in-depth communication, which focus 
on efficiency and results of efficient collaboration 
through communication . Teamwork refers to MBA 
students in teams who are of mutual trust , mutual 
support , responsibility and mission to promote to 
reach team goals. Marketing insight refers to the 
sensitivity of the MBA students that react to market 
changes . Leadership means to encourage , guide 
and inspire others to practice positively and initia-
tively. Innovation refers to the MBA students apply 
knowledge and theories which have been learned in 
the marketing practices, to continue to provide eco-
nomic value , social value , ecological value, new 
ideas, new theories and new methods. 

3 GREY THEORY CORRELATION ANALYSIS 
Grey correlation analysis methods are quantitative 
research methods which compare interrelation of the 
factors that interact , influence and restrict mutually 
included in the system. The basic idea of Grey corre-
lation analysis methods is to determine the connec-
tion of the comparative sequence curve and the ref-
erence sequence curve is close or not according to 
their similarities. Associated sequence reflects the 
close order of the comparative sequence and the ref-
erence sequence . Its essence is to analyze and calcu-
late the similar or dissimilar levels of associated se-
quences, the more consistent target sequences 
express evolving situation, the greater correlation it 
has; Conversely, the smaller correlation it has. 
Therefore, we can use grey correlation to analyze the 
pros and cons of the evaluation objects. 
The specific steps of grey correlation analysis are as 
follows: 

3.1 Identify analysis sequence 
On the basis of qualitative analysis to the research 
questions determining the comparative sequence 
(evaluation object) X1={Xi(k) i=1,2,…,N; 
k=1,2,…,L} and reference sequence (evaluation cri-
teria) X0={X0(k)︳k=1,2,…,L}.  

3.2 Non-dimensionalization of variable sequence 
General raw data series have different dimensions or 
magnitudes, in order to ensure reliability of the re-
sults, we should carry out non-dimensional process. 
Commonly used methods are the average valued, the 
initial valued and normalized, etc. 

Leadership 
Innovation 

capacity 

Teamwork 
Insight 

Professional quality 
Practical ability 

Learning ability Com-
munication skills 

Figure 1. MBA comprehensive quality index model.
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3.2 Non-dimensionalization of variable sequence

General raw data series have different dimensions 
or magnitudes, in order to ensure reliability of the 
results, we should carry out non-dimensional process. 
Commonly used methods are the average valued, the 
initial valued and normalized, etc.

3.3 Calculate the difference sequence, the maximum 
difference and the minimum difference

using the formulas to calculate the difference 
sequence.

D = -i ik X k X k( ) | ( ) ( ) |0
 (1) 

D = -max max | ( ) ( ) |X k X ki0
 (2) 

D = -min min | ( ) ( ) |X k X ki0
 (3) 

3.4 Calculate the grey correlation coefficient

The correlation coefficient between Xi (k) and X0 
(k) is:

d0i(k) = (Dmin + rD max) /(Di + rDi) (4)

Among them, r ∈ (0,1) r ∈ (0,1) is the resolution 
factor, in general grey correlation applications, we usu-
ally take r ∈ (0,1) r = 0.5 to simplify the calculation.

3.5 Calculate the grey correlation

Too many correlation coefficients will make informa-
tion more fragmented and not easy to compare. We 
can use averaging method to deal with it, so that the 

information which the correlation coefficients reflect 
epitomizes. Define the correlation of comparative 
factor Xi and the reference factor X0:

l Ki iK

l
(1 / ) ( )0 01∑γ δ=

=
 (5)

3.6 Sorting analysis

Correlation epitomizes the correlation coefficients. 
Therefore, correlation describes the differences 
between the comparative sequence curve and the 
reference sequence curve in geometry, in order to 
describe the closeness of the relationship between the 
sequences. Put N correlation in descending order to 
get a associated sequence, we can judge the order of 
close degree of Xi to X0.

4 MBA QuALiTY EvALuATiON uSiNG GREY 
CORRELATiON

in the research process of this article, to obtain quantita-
tive data conveniently, we refine each specific indicator 
of the model of MBA comprehensive quality indexes 
into the second level indicators, using  a MBA man-
agement center of a Normal university School man-
agement college as the research  object  which this 
article  relied on,  due to  limited space,  we selected 
20 masters of business administration (represented by 
the letters A-T respectively) randomly, marked for the 
20 objects of study by professors and scholars related in 
the MBA management center, and evaluated the eval-
uation objects  and indexes, as well as  the  sequence 
analysis of matrix according to the research contents.

Because the original  data  sequences have 
 different-order magnitudes, in order to guarantee the 

Table 1. Correlation coefficient and correlation degree.

indicator Professional 
a

Practical 
b …

Leadership
g

innovation 
h

longitudinal  
correlation

1 0.55 0.32 … 0.49 0.57 0.48 
2 0.44 0.39 … 0.49 0.48 0.43 
3 0.73 0.50 … 0.49 0.50 0.46 

4 0.33 0.27 … 0.58 0.44 0.38 
5 0.70 0.50 … 0.43 0.55 0.45 
6 0.37 0.38 … 0.49 0.38 0.37 
7 0.55 0.38 … 0.53 0.48 0.44 
… … … … … … …
19 0.55 0.30 … 0.59 0.50 0.44 
20 0.44 0.33 … 0.56 0.44 0.40 
horizontal correlation 0.89 0.78 … 0.91 0.88

*1-20 represent 20 MBA students
*a-h represent 8 indexes of MBA comprehensive quality. a represent Professional quality, b represent Practical ability, c rep-
resent Learning ability, d represent Communication skills, e represent Teamwork, f represent insight, g represent Leadership, 
h represent innovation capacity
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reliability  of the analysis results, we should carry 
out non-dimensional process, then, we can do the 
 correlation analysis.

4.1 horizontal analysis

The horizontal analysis is the analysis of the rank-
ing of association among each MBA comprehen-
sive quality index. in specific analysis, we use each 
MBA students’ maximum value of every item of 
comprehensive quality evaluation index as the ref-
erence sequence, every evaluation index as the com-
parative sequence, according to step (1) (2) (3) (4), 
calculate the correlation coefficient of each compar-
ative sequence relative to the reference sequence. 
According to the formula (5),we can get the ranking 
of the importance of MBA’s comprehensive quality 
index ordered in the degree of association finally.

According to the correlation formula we can cal-
culate: g01 = 0.89; g02 = 0.78; g03 = 0.83; ge = 0.85;  
gf = 0.80; gg = 0.91; gh = 0.88; Therefore, the rank-
ing of the importance of MBA comprehensive quality 
indicators results is: gg ≻ ga ≻ gh ≻ ge ≻ gc ≻ gf ≻ gd ≻ gb

4.2 longitudinal analysis

The longitudinal analysis is based on the ideal MBA 
students who are very good at every indicator, and we 
use the students comprehensive quality index value 
as the reference sequence. in the specific application, 
we use the maximum of value of each student as the 
reference sequence and each comprehensive quality 
index value of 20 MBA students as the comparative 
sequence, according to step (1),(2),(3),(4), we calcu-
late the correlation coefficient of each comparative 
sequence relative to the reference sequence. Finally, 
using formula (5) we can get order the final grey cor-
relation in the degree of association, and classify the 
grades of 20 students roughly.

What in table 1 are the correlation coefficient and 
correlation degree calculated by the longitudinal 
analysis and horizontal analysis. According to the 
results of calculation,we can classify 20 students into 
3 classes using correlation degree g1 £ 0.4, 0.4 < g2 £ 
0.5, g3 £ 0.5 as threshold value:

The first students’ class of correlation degree rank-
ing (g1 £ 0.4) : 20, 12, 4, 6, 14

The second students’ class of correlation degree 
ranking (0.4 < g2 £ 0.5) : 1, 3, 5, 15, 19, 7, 2, 13, 16

The third students’ class of correlation degree 
ranking(g3 > 0.5.) : 9, 8, 18, 17, 10, 11

5  RESuLTS ANALYSiS

According to the horizontal correlation analy-
sis results, the ranking of the importance of MBA 

comprehensive quality indicators shows that leader-
ship, professional ability, innovation capacity are the 
main factors affecting MBA comprehensive quality 
of the 20 students in this case; teamwork, learning 
ability, insight are the important factors as well. 
Therefore, we should strengthen the training and 
exercise of these aspects by a series of ways in the 
process of MBA training.

The results of the longitudinal correlation analysis 
inspire managers from another perspective. Through 
the longitudinal correlation ranking, students can be 
classified, in this paper, the comprehensive quality of 
the first class is lower overall, and the third  class is 
higher. We can be more refined and targeted in the 
process of MBA training. For example, in this case 
we can get such a conclusion directly, we should 
strengthen the training of the first students’ class 
in order to further improve their comprehensive 
qualities.

6  CONCLuSiON AND DiSCuSSiON

This paper uses the grey correlation analysis to eval-
uate and compare the comprehensive quality of  the 
master of business administration (MBA), the empir-
ical results show that (1) the grey correlation anal-
ysis method can rank all the evaluation indicators 
that influencing  the MBA comprehensive quality. 
According this,manager should adjust it’s manage-
ment pattern in practice. (2)We can get the ranking of 
all of the MBA students and classify them, aiming to 
cultivate and manage them on this basis. At the same 
time, the grey correlation analysis method of MBA 
comprehensive quality has the advantages that oper-
ate simply, highly efficient, so we can compute large 
samples. in practical application, we can establish the 
second-level index to obtain more scientific and accu-
rate data combined with the actual situation.
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ABSTRACT: This article briefly describes the generation and the previous main reforms of the university’s 
operating assets, and analyzes the current situation and main issues faced with the management of the univer-
sity’s operating assets. Combined with the guiding ideology of SASAC on the management of the state-owned 
assets and the market-oriented reform of the state-owned enterprises, it makes some exploratory research on 
resolving the main operating problems and makes exploratory research on the management mechanism.

KEYWORDS: Operating assets, Management mechanism, Ownership structure.

1 GENERATION AND PREVIOUS REFORMS

1.1 Generation of the university operating assets

The university operating assets are state-owned 
assets of universities which are used to invest, lend 
and guarantee under the premise of meeting the 
need of teaching and research for colleges. It mainly 
 contains logistics group and asset management com-
pany assets. State-owned Assets Supervision and 
Administration Committee (SASAC) issued “the 
management implementation approach of transfer-
ring non-operating assets of the public institutions 
with operating assets” in 1995. As public institutions, 
universities have achieved operating assets repre-
sented by university-run enterprises in that process. 
Besides, colleges have achieved logistics assets in the 
process of logistics socialization.

1.2 Precious main reforms of the university 
operating asset management

According to the reform regulation of university 
logistics socialization implemented in 1999,  colleges 
should separate logistics service from school and 
implement logistics socialization. The reform of uni-
versity logistics socialization has been improving  the 
logistics service quality and increased the value of 
university logistics assets. But there are also some 
problems existed. For example, the asset ownership 
is difficult to determine and the operating model is 
hard to specify.

With regard to problems existed in the  university- 
run companies, such as unclear ownership and 
 operational risks, Ministry of Education required 

colleges to transfer university-run companies to 
university-owned companies. At the same time, the 
Ministry of Education asked university-owned com-
panies to establish a modern enterprise system which 
has clear ownership, scientific management, etc.

2 CURRENT SITUATION AND MAIN 
PROBLEMS

2.1 Lower capital gains rate

According to the statistics (2010) form The Science 
and Technology Development Center, the total asset 
of the country’s top ten university asset management 
company has reached to 165.4 billion yuan, involving 
school-affiliated industrial assets, equity  ownership 
interest in holding equity interests and ownership 
right interests. However, the return of operating 
 university asset is relatively low. The total income of 
asset operating companies above was 126.6 billion 
yuan, and the total profit was 6.67 billion yuan, and 
the profit margin was 5.26%. It was lower than that of 
the state-owned enterprises in the same period, which 
was 6.97%, and lower than that of the private enter-
prise in the same period.

2.2 Excursive management system 

According to “the Ministry of Education guidance on 
positively develop and manage the university technol-
ogy industry”, universities should put all operating 
assets under the university asset operation companies. 
The companies are responsible for the operation of 
the university operating assets, and university is no 
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longer set up other asset management institutions. 
But, the operation work still be of bull management 
and unclear responsibility. Based on the survey on 
the current situation of the provincial university asset 
management institutions in a northwest province, 
some universities still put their dressing rooms under 
the management of the estate management depart-
ment, and others put these operating assets under the 
management of the asset management department. 
Overall, many universities still don’t put all their 
operating assets under the management of the univer-
sity asset operation companies. The intangible asset 
management is still a bull. There are no institutions to 
be responsible for the intangible asset management. 
Some universities put their intangible assets under the 
management of the financial departments, and some 
universities put those under the management of the 
technology department. Based the survey of 20 voca-
tional colleges, the number of the universities taking 
independent asset management institutions model is 
4, accounting for 20%. However, the number of the 
universities taking long lead management institutions 
model is 9, accounting for 45%, and the number of 
the universities taking non-independent asset man-
agement institutions model is 7, accounting for 35%. 

2.3 Unclear property rights

Unclear property rights are one of the basic problems 
of operating assets management colleges have been 
facing. On the one hand, when universities transferred 
non-operating assets to operating assets, universities 
didn’t perform relevant procedures according to the 
law, leading to unclear ownership. On the other hand, 
operating assets management agencies hadn’t enough 
attention to the property assessment and property 
income was not clear in the asset management pro-
cess involving external rental, lending and foreign 
investment, etc.

2.4 The lack of professional teams

The lack of the operating university asset management 
professionals is an important factor which restricts 
management. The university operating assets have 
special properties. On the one hand, it requires keep-
ing increasing the value of the state-owned asset. On 
the other hand, as a public institution, colleges must 
take the interests of the relevant subjects into account. 
From the point of schools, due to the relative lack of 
business sense, colleges didn’t give full attention to 
asset operation and be lack of motivation to the intro-
duction of professionals. To a certain extent,  colleges, 
even views asset management and asset management 
company as agencies which are used as dispersing 
staff and easing the pressure on employment.

2.5 Single ownership structure

The establish of university asset management com-
pany has achieved the purpose effectively setting up a 
firewall between the school-owned companies and the 
universities. But, as the scale of the university asset 
management companies has been increasing, state-
owned sole asset management companies generated a 
series of problems due to the single ownership struc-
ture, such as lower asset utilization, the lack of inner 
competition and effective reward system. In terms 
of relative social capital, single ownership structure 
leads to asset management companies uncompetitive 
in the competitive market environment, facing great 
risk. In addition, with respect to the tasks universities 
undertake, promoting national industrial restructure 
and accelerating scientific and technological achieve-
ment, it isn’t enough by only relying on limited uni-
versity asset.

2.6 The lack of intangible asset management

Compared to the management of the fixed asset, 
the management of the intangible assets is the lack 
of laws and regulations’ support. The Ministry of 
Education and each province has published “uni-
versity fixed asset management approach” in 2005, 
but there are not intangible asset management rules 
promulgated. There are not an appropriate institution 
which has enough rights to manage intangible assets. 
Besides, due to the incomplete data of property trans-
actions, property assessments and property income 
can’t be specifically identified during the transactions 
of intangible assets.

3 OPTIMIZATIONAL INQUIRY OF THE 
MANAGEMENT MECHANISM

Recently, the State-owned Assets Supervision and 
Administration Committee (SASAC) published 
“suggestions on the market-oriented reforms of the 
state-owned assets management and state-owned 
companies”. The document pointed that we should 
form or restructure the state-owned capital invest-
ment companies, and these companies would be 
responsible for the asset operation directly. It indi-
cated that we should increase the proportion of 
market-oriented corporate hiring managers and pro-
mote the market-oriented reform and shareholding 
reform. Represented by university-owned companies 
or the asset management companies, the university 
 operating asset is operating assets. It has great impor-
tance taking measures to implement limited market- 
oriented reforms.
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3.1 To rationalize the management system

To rationalize the management system is the basis 
of improving the operational asset management. 
Universities should establish institutional settings, 
including asset management committee, the asset 
management division and asset operation company. 
As investors of operating university assets, asset 
management committee enjoys investor’s rights and 
fulfills the investor’s obligations. As the permanent 
agencies of the asset management committee, the 
asset management department is responsible for 
managing state-owned assets. It should be divided 
into operating asset management agency and non- 
operating asset management agency. The operat-
ing asset management agency is responsible for the 
operating asset management, and non-operating asset 
management agency is responsible for non-operating 
asset management. Asset operation companies carry 
out specific operation and management of university 
operating assets.

3.2 Establish and improve the performance 
evaluation system

Performance evaluation focuses on work completed 
evaluation in accordance with standards, and imple-
ments incentive measures or improves works on these 
basis. Establishing and improving the performance 
evaluation has great significance in improving the 
management of operating university assets.We should 
take the special nature of operating university assets 
when we establish the performance evaluation of the 
operating university asset. Firstly, the characteris-
tics of the operational asset require its preservation 
and appreciation. Secondly, as public institutions, 
the management of the operating asset must take 
the interests of the schools and related subjects in 
consideration.

Balanced Scorecard theory can be used to estab-
lish the evaluation system of the operating university 
asset management. The financial norm includes prof-
itability, asset quality conditions, debt risk, operation 
and growth. The stakeholder norm includes student 
practice, school faculty practice, social contributions. 
The internal process norm includes mechanisms, 
decision-making, risk control. Learning and growth 
norm includes development and innovation, human 
resources, incentive system.

3.3 Introduce social capital and improve capital 
structure

The university asset operation companies are respon-
sible for asset operation. With regard to single owner-
ship structure, it is reasonable to improve the capital 

structure and management mechanism of the asset 
operation companies by introducing social capital. 
The introduction of social capital can expand the 
size of the asset management companies, and ease 
the fund gap of asset operation to a certain extent. 
Besides, it is more important that they seek for cap-
ital gains of social capital can increase the yields of 
the university operating assets. But, it is primarily for 
the university asset management committee or asset 
management companies keeping their effective con-
trol of existing or newly established business when 
we introduce social capital.

In practice, state-owned companies have effec-
tively resolved some malpractices such as lower 
 capital gains and work inefficiently through joint-
stock reforms. At the same time, some university-hold 
listed companies, for example, Founder Technology, 
Fudan Fuhua, have provided effective reference for 
university asset operation companies.

3.4 Hire market-oriented talent and improve the 
management team 

It is the common feature of university operating assets 
and corporate assets what increase their value.

To a large extent, the management of the university 
operating assets is similar to that of corporate capital. 
An excellence and effective management team is the 
premise for the success of an organization or enter-
prise.  To enhance the management of the university 
operating assets requires raising the quality of the 
management team.

We can increase the quality of the management 
team by increasing the proportion of market-oriented 
talents and introduce the work competition mecha-
nism in the practice of the university operating asset 
management. At the same time, we can establish the 
appropriate post system, equity incentives and other 
measures to improve the overall quality of the man-
agement team.

3.5 Pay the same attention to the intangible assets 
and fixed assets

The scientific research and technology patents are of 
great importance for an organization or country. These 
intangible assets will bring huge economic benefits 
in the era of knowledge economy. Universities have 
rich research resources, making universities to get 
higher economic returns with a low cost. The univer-
sity operating asset management should pay enough 
attention to both fixed assets and intangible assets. 
Colleges should establish high effective intangible  
asset management institutions and develop specific 
management rules. At the same time, the government 
should summarize and count the property transaction 
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statistics of various universities. Combined with the 
social enterprise transaction data, the government can 
establish the property right transaction database which 
can provide effective reference for the determination 
of the property assessment and property benefits.

4 CONCLUSIONS 

Since the State-owned Assets Supervision and 
Administration Commission issued “the implementa-
tion approach of transferring non-operating assets of 
the public institutions with operating assets” in 1995, 
the university operating asset management has been 
achieving remarkable success, through the restructure 
of the university-run companies and logistics sociali-
zation. However, there are still many problems in the 
university asset operation, and taking market-oriented 
reforms and rationalizing  the management system is 
an effective approach.
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1 INTRODUCTION

The composition of the industrial structure refers to 
the industry and the connection between the  industries 
and proportion relations. The employment structure 
refers to the amount of labor and the proportion 
occupied by the various departments of the national 
economy and their interrelationships. A country’s 
 economic development is not only characterized by 
the growth of the economy, at the same time, inevi-
tably accompanied by the evolution of the industrial 
structure. As a carrier of the employment structure, 
industrial structure, to a certain extent determines the 
level and evolution direction of employment struc-
ture; at the same time, the reasonable employment 
structure also promotes the adjustment and develop-
ment of industrial structure [1].

Since the reform and opening, China from the 
traditional division of labor, capital deepening and 
economies of scale of traditional economic mode 
into the pursuit of innovation driven economy. The 
new economy mode is bound to lead the industry 
structure change. According to the Petty Clark the-
orem, in the process of evolution of industrial struc-
ture, the relative proportion of the first industry of 
the national economy income and labor force grad-
ually declined; the relative proportion of the second 
industry of national economic income and labor 
rise, with the further development of the economy 
and the relative proportion of the third industry in 
the national income and labor also began to rise [2]. 
Eventually, the distribution of national income and 
labor force transferred from the first to the second 

industry and tertiary industry. Domestic scholars 
who have many years of research showed that: in 
the process of  economic development, the evolution 
of industry structure and employment structure has 
a strong correlation. The development of national 
economy, not only values the GDP value-added, but 
pays more attention to the optimization and upgrad-
ing of  industrial structure. Therefore, the research 
on industrial structure and employment structure is 
the coordinated development is related to the healthy 
development of national economy.

2 METHODS REVIEW

For the coordinated development of industry structure 
and employment structure research, most of domestic 
scholars are given priority to with the empirical, using 
different methods of measurement for a regional 
industrial structure and the relationship between 
employment and quantitative study, using the method 
basically has the following kinds:

Structure deviation analysis. The method mainly 
reflects the proportion of the added value of industry 
and the degree of the corresponding differences in the 
proportion of labor is the first choice when research-
ing the coordinated development of analytical tools.

Structure of employment elasticity coefficient 
analysis. The method mainly reflects the economic 
growth on the capacity to absorb labor force.

Comparative labor productivity. This method is 
mainly to objectively reflect the labor productivity of 
a department. [3].
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In addition to the above three methods, the domes-
tic scholars also introduced some new methods of 
scientific research. Dahong Chen from the perspec-
tive of the relationship between industry structure 
and employment structure puts forward the research 
structure of the two correlation regression analysis 
method [4]. Dong-dong Liu, according to the char-
acteristics of the industrial structure of multi-factor 
variable used the method for gray correlation analy-
sis of the connection degree of industry structure and 
employment structure [5]. Yicai Zhang, Rongguo Yan 
used the entropy principle to construct transforma-
tion coefficient of industry structure and employment 
structure [6].

3 MODEL BUILDING AND EMPIRICAL 
ANALYSIS

3.1 Model building

In order to study the regional industrial structure 
similar problems, the United Nations industrial 
development organization international industrial 
research center structure similarity coefficient was 
proposed [7]. It can reflect the degree of similarity or 
difference between the regional industrial structures 
in general.

The formula is as follows:

S X X X Xij ik jk
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Where: Xik, Xjk shows the region k sector i and j 
industrial structure proportion, Sij shows similar-
ity coefficient i and j region industrial structure. 

Sij0 1≤ ≤ , Coefficient greater, indicating that the 
more similar the two regional industrial structure. 
On the contrary, it means that two regional industrial 
structures do not converge.

Industrial structure similarity coefficient can not 
only from the static to the dynamic analysis, the 
development trend of regional industrial structure 
similarity between can also from a single structure to 
promote a variety of different structure comparison 
coefficient [8]. Gravity structure with three industrial 
structures and employment structure for data coor-
dination coefficient calculation, analyze the degree 
of coordination of Chinese industrial structure and 
employment structure.

The formula is as follows:
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Where: Si and Ei  shows the industrial structure 
and the closure of the I industry proportion, Hse 
shows the coordination coefficient of industrial 
structure and employment structure. Hse0 1≤ ≤ ,  
The larger coefficient indicates a higher degree of 
coordination between the two. On the contrary, it 
indicates that the lower the level of coordination 
between the two.

3.2 Empirical analysis

According to the coordination coefficient formula 
of the design, calculation of 1978–2012 years of 
Chinese industrial structure and employment struc-
ture coordination coefficient in Table 1 and figure 1.

Table 1. 1978–2012 years of Chinese industrial structure 
and employment structure coordination coefficient table.

Years
Coordination 
Coefficient Years

Coordination 
coefficient

1978 0.6979 1996 0.7903
1979 0.7424 1997 0.7832
1980 0.7353 1998 0.7805
1981 0.7663 1999 0.7661
1982 0.7877 2000 0.7505
1983 0.7941 2001 0.7447
1984 0.8120 2002 0.7365
1985 0.7873 2003 0.734
1986 0.7857 2004 0.7659
1987 0.7905 2005 0.7767
1988 0.7837 2006 0.7936
1989 0.7694 2007 0.8159
1990 0.7953 2008 0.8286
1991 0.767 2009 0.8448
1992 0.7428 2010 0.8576
1993 0.7345 2011 0.8765
1994 0.7575 2012 0.8916
1995 0.7772

Figure 1. Chinese industrial structure and employment 
structure coordination coefficient trends.
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It can be seen from table 1, since the reform and 
opening up, the coordination degree of industrial 
structure and employment structure in China has been 
greatly improved, coordination coefficient changed 
from 0.6979 in 1978 to 0.8916 in 2012, the coordi-
nation coefficient of growth rate as high as 27.75%.

See from Figure 1. the coordination coefficient of 
industry structure and employment structure in China 
wavy development trend. Since reform and opening 
up in the middle of 1980 s, the coordination coeffi-
cient has been in a state of sustained growth. It has 
much to do with the national implementation of the 
household contract responsibility system, the new 
system of agriculture greatly enhanced the enthusi-
asm of farmers, improve work efficiency, large labor 
has been released. Meanwhile, beginning in the early 
1980s to promote the role of light industry develop-
ment policy, making the secondary industry in a short 
time provide a lot of labor jobs, enough to absorb the 
labor force, so that employment levels have been sub-
stantially improved. In the late 80’s, the coordination 
coefficient in the slow decline state, is due to the pol-
icy release labor productivity is a one-off. To rectify 
the development strategy of heavy industry, light and 
heavy industry make a balance of basic development 
momentum. Since 1992, the coordination coefficient 
again continue to rise, is because of the increase, as 
per capita income level resident gradually increased 
the demand for consumer goods, pull the household 

electrical appliances as the core of mechanical and 
electrical industry is developing rapidly. Since 1997, 
the coordination coefficient has shown a trend of 
decline again, is due to the outbreak of the financial 
crisis swept through Asia, have significant impact on 
the Chinese foreign trade market, resulting in a large 
number of workers unemployed, seriously affect the 
coordinated development of industry structure and 
employment structure. Since 2003, the coordination 
coefficient keeps rising trend, this is because for the 
first time in 2003, the central government to create 
jobs as economic macro-control goal, then, the par-
ty’s 16 big reports specifically employment is vital to 
people’s livelihood, the party’s 18 big reports empha-
sized promote higher quality employment. This 
 suggests that the healthy development of national 
economy, not only need the reasonable industrial 
structure, also need to have that meet the needs of 
employment structure.

In order to study our country industry structure 
and employment structure coordination development 
level, this paper selects some countries are compared 
and analyzed. According to the World Bank to the 
national standard of classification, the selected coun-
try is divided into low-income countries and lower 
middle income countries, middle-income countries, 
developed countries, and calculate the coordination 
coefficient of each country, the concrete calculation 
results are shown in table 2.

Table 2. China and part of the country’s employment structure and industry structure comparison table in 2010.

sort State GDP per capita

Industrial Structure (%) 

Primary Industry Secondary industry Tertiary Industry

Low-income 
countries

Cambodia 760 36 23.3 40.7

Lower-middle-
income 
countries

India 1340 16.2 28.4 55.4

Philippines 2060 12.3 32.6 55.1

Egypt 2440 10.1 29 60.9

Upper-middle-
income 
countries

China 4260 9.5 44.6 45.9

Malaysia 7760 10.6 44.4 45

Mexico 8930 4.1 34.8 61.1

Developed 
countries

USA 47240 1.2 20 78.8

Japan 42130 1.2 27.4 71.5

Britain 38560 0.7 21.7 77.6

(Continued )
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Table 2.  (Continued )

sort State

Employment structure (%) 
Coordination 

coefficientPrimary Industry Secondary industry Tertiary Industry

Low-income 
countries

Cambodia 54.2 16.2 29.6 0.9361

Lower-middle-
income 
countries

India 51.1 22.4 26.5 0.7379
Philippines 33.2 15 51.8 0.9087
Egypt 28.2 25.3 46.3 0.9407

Upper-middle-
income 
countries

China 36.7 28.7 34.6 0.8567
Malaysia 13.3 27.6 59.2 0.9433
Mexico 13.1 25.5 60.6 0.9835

Developed 
countries

USA 1.6 16.7 81.2 0.9989
Japan 3.7 25.3 69.7 0.9993
Britain 1.2 19.1 78.9 0.9994

From the level of international industrial struc-
ture, China’s industrial structure belongs to the cat-
egory of the middle-income countries, its industrial 
structure evolution trend basically accord with the 
general rule of world industrialization accelerating 
stage structure change. It can be seen from table 2, 
compared with developed countries, the proportion 
of primary industry output value in our country is 
larger, the first industrial production value account-
ing for 9.5% of the whole national economy (devel-
oped in 2% or less), but it occupies 36.7% of the 
workforce. This is because in agricultural produc-
tion in China, due to the low level of mechaniza-
tion, low labor productivity, have invested a lot of 
labor. Our proportion of secondary industry output 
was significantly higher than other countries in the 
world, even higher than the United States, Japan 
and Britain and other developed countries, in line 
with the level of development of Chinese industrial 
structure is in the middle stage of industrialization. 
However, the second industry output value in the 
national economy accounted for the proportion of 
44.6% only absorbed 28.7% of the workforce; this 
indicates that the status of the secondary industry 
and labor absorption capacity does not match. Since 
the reform and opening up, while the third indus-
try has been in a steady growth, but compared with 
other countries, Chinese output of the third indus-
try is not only lower than middle-income countries 
Mexico is below lower middle income countries, 
Egypt, India and Philippines and so on. This shows 
that the third industry cannot adapt to the first 
and the second industry development, coordina-
tion degree of industrial structure and employment 
structure in China to be raised. From the view of 
coordination coefficient, coordination coefficient of 
developed countries is basically the same, infinitely 
close to 1, this shows that the industrial structure 

and employment structure in developed country is 
very harmonious. While the coordination coeffi-
cient of medium, low-income countries have great 
differences. Although China is the scope of the 
 middle-income countries, the coordination coef-
ficient is lower than that of low income countries 
Kampuchea and lower middle- wincome countries 
Philippines and Egypt. The structure of industry of 
our country is similar to those of Malaysia, China’s 
per capita GDP (2010) for $4260, the per capita 
GDP of Malaysia reached $7760, was 1.8 times of 
that in China so much. Meanwhile, the coordination 
coefficient of China is 0.8567 far less than 0.9433 in 
Malaysia. It showed that the trend of the evolution 
of employment structure of our country lags behind 
the evolution of the industrial structure, employment 
structure and hysteretic hindered the development 
of economy, industry structure and employment 
structure visible coordinated development plays an 
important role in promoting economic development.

4 CONCLUSIONS AND RECOMMENDATIONS

Since the reform and opening up, the coordinated 
degree of industrial structure and employment 
structure has been significantly improved in China. 
However, compared with the world level, the  evolution 
of the employment structure has lagged industrial 
structure in China. In particular, the first industry in 
GDP contribution and its absorption is out of propor-
tion to the amount of labor, and agriculture is rela-
tively low labor productivity to a great extent, led to 
the evolution of employment structure lags behind 
the industrial structure [9]. Secondly, secondary and 
tertiary industry absorbing ability and status of labor 
is not matching. Solve the coordinated development 
of economy in China; the most important thing is to 
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solve the lag of employment structure. Therefore, the 
paper puts forward some countermeasures to promote 
the labor transfer and expanding employment.

Promote the transfer of labor force; it is first nec-
essary for rural infrastructure investment. Reasons for 
the low productivity of agricultural labor in the final 
analysis is due to unequal rural and urban infrastruc-
ture in education, health, employment  conditions, 
social security and so on, leading to the presence of 
the majority of farmers and citizens in the information, 
culture and quality, income, and many other aspects 
of the larger gap. Secondly, to increase investment in 
human resources in rural areas, improve the overall 
quality of education of farmers, establish and improve 
labor market information sharing platform to facilitate 
the promotion of the transfer of the labor force.

Expanding employment, the key is to improve the 
capacity to absorb secondary and tertiary industry’s 
workforce. At the present stage in China, the second 
industry in the whole economic growth is still mainly 
supported role. For this reason, while vigorously 
developing technology-intensive, capital- intensive 
industry, still need proper development- intensive 
industries to absorb a lot of labor to promote the 
stable development of the employment structure. 
From the international development trend, the ter-
tiary industry accounted for in a dominant position 
in the national economy. Although in tertiary indus-
try, there has been an upward trend in China, there is 
still much room for development. To this end, vigor-
ously develop the tertiary industry, we must break the 
administrative monopoly service areas, so that more 
capital inflows, diversification of market competi-
tion, thus providing a large number of jobs, thereby 
increasing the level of employment and the promotion 
of industry structure and employment structure and 
coordinated development.

5 NOTES

The special fund project of key discipline construc-
tion of Shaanxi Province”Management Science and 
Engineering”(E08001), Project of the special funds 
for key research base construction of philosophy and 
Social Science in Shaanxi higher education institu-
tions (DA08046), Featured discipline of philosophy 

and Social Science of Shaanxi higher education insti-
tutions “Shanxi Province Construction Economic 
and Management”(E08003), Real Estate Economic 
Technology and Management of Shaanxi Province 
(E08005),Ministry of education of humanities and 
social science research project planning funds” Under 
the restriction of resources and environment evaluation 
of the rationalization of industrial structure and adjust 
the policy research in China”(13YJA790070),The 
soft science project in shaanxi province” Coordinated 
development of industry structure and resource uti-
lization in Shanxi Province”(2014KRM14), National 
soft science project” Industry transfer perspective 
“the guanzhong - tianshui economic zone” equipment 
manufacturing industry cluster research collaborative 
growth path”(2013GXS4D152).
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ABStrAct: As the birthplace of western social policy, British experience in implementing social policies 
are drew by a lot of countries. this text sorts from the background of the social policy appearance in British 
welfare state infancy, analyzes the contents of the social policy in British welfare state infancy. 
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emergence of social policy is inseparable from the 
profound social background, must begin in-depth 
study of the social background of the country, in 
order to understand why the state implements such 
social policies in certain period. All kinds of social 
policy in the British welfare state infancy do not come 
out of thin air, which has a more profound social 
background support. Because the social policies in 
British welfare state infancy cover many aspects of 
social policy, it has helped the British post-war dif-
ficulties. due to the effective implementation of wel-
fare state policies, the British economy can recover in 
a short period of time prior to the station level, will 
alleviate poverty in the UK, which is important for 
narrowing the gap between the rich and the poor. this 
paper takes social policy in the British welfare state 
infancy as the basis for the study, analyzes the social 
background of the countries at that time, summarizes 
relevant content about the social policy of British 
welfare state infancy. 

1 A BrIef AccoUnt of tHe emergence 
BAcKgroUnd of tHe SocIAl polIcy In 
BrItISH welfAre StAte 

British social policy legislation starts from Poor Law 
in 1601, the law implements the poor hospital model, 
uses this form to create a poor shelter to allow the 
able-bodied poor to labor. Because of extremely poor 
living conditions in Shelters, most people cannot 
accept this relief mode. during the 18th century, due 
to the growing number of the poor, the implemented 
poor shelter management model is more unable to 
meet the needs of development. In 1782, the British 
began to implement the Gilbert Law, adopted out-
side the hospital for poor relief mode for relief, but 

the institutional shelved because of the cost issue. 
In 1834, england adopted the New Poor Law by the 
parliament, expecting to solve the problem of poor 
relief. the set the Act no longer took moral character 
as a benefit criterion, reformed the concept of “poor”. 
But the New Poor Law still retains a very strong 
authoritarian parents ingredients, the starting point of 
the law is to better maintain social order. during the 
implementation period Poor Law, poverty was seen 
as the result of laziness, the so-called poor was with 
punishment purpose. the principles of that period are 
“ people who are willing to work to get work, peo-
ple who do not want the work to be punished, people 
who cannot work to get the bread.” Under the guid-
ance of this principle, the government put together a 
joint relief with forced labor. the series ways had not 
resolved the British poor at the time, but also com-
pletely intensified class contradictions. the nature of 
the new, old, poor law is completely different from 
that of charity medieval implemented by religious 
institutions in the middle Ages, they are the first of 
its kind legislation based on social assistance person-
nel, and clear the responsibility of society to the poor 
through legislation, has a certain reference effect for 
the future implementation of social policy. 

2 tHe contentS of tHe SocIAl polIcy 
In BrItISH welfAre StAte InfAncy

2.1 A comprehensive social security legislation 

British welfare state era social policy is to rely on 
social legislation to be implemented. After the war 
the British strongly require social reforms, labor 
government follows the trend of the times, uses the 
Beveridge’s report as a basis for the implementation 
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of the relevant legislation. this is different legislation 
to 1946 implementation of the “national Insurance 
Act” and the “national Security law” and 1948’s 
“national relief Act” is the most important. In the 
“national Health care Act” clearly states that “out-
side the project to remove the fee provisions of this 
Act, all medical services free to all.” the implemen-
tation of the Act, can guarantee everyone can fully 
enjoy medical insurance, amounting to achieve health 
equality modules in large part. “national Insurance 
Act,” the insurance expanded into universal social 
insurance, while the unemployment insurance 
extended to various industries. After policyholders 
facing unemployment, cost of living can receive pay-
ment from the insurance summary, ensure subsist-
ence needs of their families, to ensure that all British 
nationals under what circumstances will not fall 
below the national minimum standard of living. 1948 
adopted the “national relief Act” as a supplement to 
“national Insurance Act”, the actual implementation 
of the Act is that for some reason can not pay the 
insurance amount due to different citizens also have 
the right to enjoy the national relief. these three laws 
in the UK, from the surface, it has created a modern 
social security system, insurance has covered every 
citizen, insurance programs also rose from the cradle 
to the grave state of development. 

2.2 The implementation of the hospital 
nationalization 

In the aspect of health care, British Attlee 
government implements hospital nationalization, to 
ensure that more people can enjoy the opportunity 
of free treatment. minister of Health Beavan circle 
was responsible for the work. He managed the hos-
pital’s institutional innovations envisaged under the 
ministry of Health set up district Hospital Authority 
hospitals under the Hospital Authority set up man-
agement committees have been set for all institutions 
University School of medicine at the center of each. 
national health care spending, mostly from tax coun-
tries. for the salaries of doctors, is greater than the 
use of the basic salary plus subsidy policy, subsidy 
cost is calculated based on the number of patient 
visits a doctor, played a large part in this mode and 
then the incentive effect. In addition, the implementa-
tion of the hospital when nationalization, nor restrict 
the opening of a private doctor, but must accept the 
supervision of a doctor opening committee. less than 
two years, the British government puts the country’s 
hospitals nationalized. the implementation of the 
system ensures that the master lived in the UK, does 

not need to obtain insurance eligibility to accept free 
or low-cost, comprehensive medical services, ensur-
ing that everyone can enjoy health care. 

2.3 The reform of the housing sector 

In the housing sector, the British labor government 
obtains limited success, the person in charge of 
housing reform is greater than all, he implemented 
reforms in housing and no medical care so successful. 
due to the destruction of the war for a long period, 
the country house with 1939 reduced by 70 million 
units, the situation Station anterior chamber shortage 
unknown. no one could have predicted, the number 
of the first three years after the war into the marriage 
will rise 11 percent over the previous three stations, 
newborn birth rate also increased 33%. people did not 
think that lifestyle changes will lead to a substantial 
increase in housing demand. All these factors have 
led the labor government did not achieve 5 million 
housing units to be solved in the short term prom-
ise. However, when the government also has some 
achievements in 1945–1951, a total of 157,000 built 
simple houses built 806,000 formal housing, repair 
back to back houses 330,000, these achievements 
largely alleviated the war after the housing shortage 
problem, unfortunately, this did not solve the housing 
problems of Britain was fundamental. At this time, 
the British government introduced the Housing Act 
in 1946 and 1949, effectively abolished the relevant 
regulations in which local government builds only for 
the working class. this period also implemented a 
rent management Act, which has great significance to 
safeguard the interests of private houses lessee. 

3 conclUSIon 

throughout the development process of the social 
policy in the British welfare state, the social policy 
implemented by the country in the infancy protects 
the need of most middle and lower class people to 
a certain extent, ensures that the problem of poverty 
in postwar Britain eased, plays an important role in 
maintaining social stability. 
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ABstrAct: the hotel internship is a very important part in training tourism management majors, it helps 
students to summarize work experience, has great significance in the convergence of the completion of study 
and work, however, there still exist some concepts and institutional problems in tourism management major 
hotel practice management, only to solve these problems can better play the role of internships. this paper 
will start from the facing problems, propose solutions countermeasures from aspects of institutions, hotels and 
students. 
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1 IntroductIon 

the rapid development of modern tourism makes 
the increasing demand for tourism management 
graduates, cultivating tourism management talents, 
featuring good moral character and professional 
quality is the training objectives of the institutions, 
and the practice can enhance the application ability 
of theoretical knowledge in practice, obtain a wealth 
of experience to help students better go to work. the 
hotel also attracts a number of highly educated labor 
force reserves, attracts potential employees reserve 
personnel. However, all kinds of factors lead to the 
emergence of practice management problems in the 
actual course of the internship, influence the training 
effect, and how to solve these problems is particularly 
important.

2 ProBlems In Hotel PrActIce 
mAnAgement of tourIsm 
mAnAgement mAjor 

2.1 The intern’s own psychological perception 
problem 

currently the hotel management students have not 
experienced heavy labor before hotel internships, they 
are not used to a strong command, cannot give them-
selves correct position after hotel internship, cannot 
conduct hard working, rebel against superior orders, 
increase impulsiveness especially in an unhappy 
work environment. Intern had a better vision for the 
future holding into the hotel internships, internships 
only to find work tedious, work intensity, and not on 
the use of complex knowledge, sometimes facing 

censure guests, enthusiasm will be gradually elimi-
nated, even loss of interest in work. Interns can not 
establish a correct concept of the internship, cannot 
devote themselves to work, cannot really accumulate 
experience, cannot reach the goal of the internships. 

2.2 Management system problems of internship 
company for interns 

for internships, the establishment of rational and 
orderly management system relates to whether it 
will establish a stable and healthy internship envi-
ronment, has great significance to the internships of 
interns. However, individual internships from their 
own interests, focusing on talent needs to consider 
their own, ignoring the real needs of the intern, and 
even the intern as a lower cost alternative, as lower 
wages receive cheap labor. let interns do not have 
the technical content of any common physical work, 
would not achieve the role of the professional intern-
ship experience has helped accumulated. Because the 
employer’s lack of management systems, manage-
ment confusion, leading to a series of complex issues, 
interns placed in inconsistent with their professional 
sectors, internship copes official, late and leave early, 
cut corners in work hours and reduce the quality of 
service, lack of job enthusiasm. 

2.3 Guide and assessment problems of institutions 

Institutions not long intern internship management 
planning, such as the practice base is not careful, there 
is no long-term stable cooperation, no coordination 
with the hotel to develop training programs, between 
the interests of all hotels, schools, students less than 
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a unified conflict, resulting in confusion hotel man-
agement. Institutions did not do a follow-up guidance 
for interns, not combined with the performance of 
students in internships to ask questions, solve prob-
lems, students will not improve the  discussion. In 
 addition, the institutions nor the intern various posts 
in the internship process, various aspects of the lack 
of monitoring and mentoring, internships, internships 
for students basically subject to the hotel, there is a 
problem it cannot be resolved in a timely manner. 
there is no uniform, standardized assessment after 
the end of the internship, so that does not reflect the 
true state of student internships, unable to form a 
feedback on teaching, not doing benign interaction 
between the institutions and hotels.

3 Hotel InternsHIP mAnAgement 
countermeAsures of tourIsm 
mAnAgement mAjor 

3.1 Guide interns to establish a correct 
psychological concept

Before practice does mobilization work, introduce in 
detail the specific circumstances of internships, work-
ing environment, internship precautions, so interns 
have a general understanding of the practice, prepare 
mentally to avoid the depressed mood due to the big 
gap to psychological expectations. Also, show intern-
ships importance for the future development of the 
students’ work so that students attach importance to 
internship opportunities, a correct orientation to prac-
tice, to work after not pleasure-seeking, to have clear 
learning objectives, change their attitude and adapt to 
the hotel as soon as possible to work with enthusiasm 
into work in the face of difficulties, accept the chal-
lenge, hard to learn to work experience as the main 
purpose, straighten internship mentality. Interns also 
consciously change their ideas, good role reversal, to 
overcome the “unrealistic expectations” psychologi-
cal consciousness from the grassroots level, do not 
over pursuit salary, accumulate experience, prepare 
for the follow-up work. 

3.2 Internship company to strengthen the 
management of internship work 

develop a scientific interns management system is 
particularly important in the students’ internship 
process, develop specific regulations, according to 
the student’s majors and positions. According to the 
needs of students arrange jobs for them, designated 
qualified instructors guide students. schools, hotels, 
student identification tripartite agreement binding 
develop long-term planning, the task should not 
arbitrarily change internships, internships stable as 

possible, to provide opportunities for qualified interns 
come into contact with the hotel management really 
practical power sector. the hotel can establish intern 
file management system, the intern’s performance is 
recorded in the personal file, improve management 
systems. 

3.3 Institutions to strengthen the guidance and 
perfect appraisal system 

for institutions, they should do the whole track to 
guide the work of the interns, select high level and 
promising enterprises, sign long-term and stabile 
agreement, avoid disputes. Appropriate adjustments 
to the property assessment system to do the school 
assessment system corresponding convergence coll-
eges arrangement with the hotel should try to meet the 
syllabus institutions. timely guidance to the student 
internship process problems, given the right guid-
ance, but also on the intern after the internship overall 
performance reviews, review and exchange practical 
experience, the establishment of internships feedback 
system, standardized assessment system. Institutions 
jointly held a seminar with the hotel, providing a 
full range of evaluation for interns to combine the 
usual assessment, theoretical knowledge examina-
tion, assessment and other end of the internship, and 
improve multi-party assessment mechanism. 

4 conclusIon 

In summary, the hotel internships have great signifi-
cance for tourism management majors, people must 
pay attention to practice and cherish the opportunity 
to practice, but the current management system still 
exists some problems to be solved, which requires 
colleges and universities, hotels and students to 
strengthen coordination and cooperation, change the 
concept of practice continuously, strengthen the man-
agement of practice, improve practice performance 
appraisal system, identify problems timely and deal 
with problems, improve their professional quality, 
delivery of qualified students to achieve the purpose 
of the internship. 

references 

[1] li weili. tourism management major Hotel manage-
ment Interns exploration [j]. Agriculture and Technology, 
2010,02: 115–119. 

[2] Qin Bingzhen. Vocational tourism management 
Internship major Hotel management Problems and 
countermeasures [j]. Shandong Youth Administrative 
Cadres College, 2010,03: 146–149. 

[3] yu tao. Hotel tourism management Professional 
Practice Problems and countermeasures [j]. Henan 

9781138027282_Chp_3053.indd   1102 22/04/15   12:31 AM

 



1103

Vocational Technical Teachers College (Vocational 
education edition), 2009,05: 129–130. 

[4] Hua li. Analysis of Hotel Internships common Problems 
and countermeasures of tourism management students 
[j]. public business, 2009,16: 157–158. 

[5] liao yanfang. Probe of Hotel Internships Problems and 
countermeasures of tourism management students 
[j]. Consumer Guide, 2008,18: 125–228.

9781138027282_Chp_3053.indd   1103 22/04/15   12:31 AM

 



1105

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

Analysis of Eco-tourism development status and trend 

Hui Ying Li & Xiao Lin Pei
Shijiazhuang Institute of Railway Technology, China

Ya Hui Liu
Shijiazhuang Engineering School, China

AbstrAct: Eco-tourism has become the world’s tourism hot spot, developing rapidly in the world, when it 
has entered the stage of maturity and stability, it sets off a fashion style even in the tourism industry. However, 
with its continuous development, a variety of issues also appears. combined with china’s actual situation, this 
paper understands the overall development status and growth trend of Eco-tourism, puts forward its own pro-
posals in order to promote Eco-tourism to develop towards a more scientific direction. 
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1 IntroductIon 

china’s tourism industry is booming in recent years, and 
has become a green sunrise industry. It brings together 
ecological civilization, expands domestic demand, 
stimulates economic development and narrows the gap 
between rich and poor, etc., it can be said to be a very 
promising strategic industry. At present, the develop-
ment of tourism demand gradually tends to feature and 
original ecological leisure trips and special tours.

2 Eco-tourIsm rELAtEd concEPts 

In 1983, the concept “Eco-tourism” was first proposed 
by mexico expert sherberrose, who was special 
Adviser to the world conservation union. Later, 
until the early 20th century, with the proposal of the 
concept of sustainable development, Eco-tourism has 
been researched and practiced widely. All along, there 
are divergent views on the concept, but the goal of 
ecotourism gets a uniform recognition that maintain-
ing natural resources and biodiversity, getting close 
and protecting nature to achieve sustainable develop-
ment of tourism; secondly, it is to highlight ecologi-
cal education for tourists, make travel managers pay 
more attention to environmental protection.

3 cHInA’s Eco-tourIsm dEvELoPmEnt 
stAtus 

china is the world’s most richest country in tourism 
resource, Eco-tourism, mainly develops in nature 
reserves, ecological parks and other local places, 

especially the construction in Forest Park area. In 
1982, Zhangjiajie national Forest Park was estab-
lished, marking china has its first national forest 
park, layed a good foundation for the development 
of Eco-tourism. After that, Forest Park speed greatly 
improved, to 1997, our country already has 926 
nature reserves, of which there were many moun-
tains and wetlands. Establish a number of national 
parks relying on state-owned forest farms, service 
systems are basically formed, and have become the 
new tourist destination, promoting the development 
of  Eco-efficiency and social benefits.

recently, the development of china’s tourism 
industry is focused on the construction of forest parks, 
to carry out special ecological tourism,  making Forest 
Park become an important base for  Eco-tourism con-
struction. In addition, in order to adapt to the devel-
opment of Eco-tourism, our many provinces have 
proposed the construction of the province’s goal of 
Eco-tourism, Eco-tourism country started our demon-
stration area construction projects, trying a combina-
tion of language market through government guidance 
referrals, build a number of Eco-tourism boutique 
items. Although china has made some achievements 
in ecotourism development in so far, many problems 
are exposed in the development process, let’s take a 
look at the problems of Eco-tourism.

4 tHE ProbLEms oF Eco-tourIsm 

4.1 Lack of proper awareness of Eco-tourism 

the concept of Eco-tourism is comparatively 
 generalized in china, many people understand it 
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one-sided and inaccurate, and are lack of proper 
awareness of Eco-tourism, including related knowl-
edge  restrictions, poor environmental awareness, 
etc.. Eco-tourism should be the premise of ecologi-
cal  protection, environmental education and literacy 
as the core, at the same time close to nature, appre-
ciation of nature, to enhance awareness of protect-
ing the  natural environment. In our Eco-tourism in 
the region, there are still free to trample the grass, 
climbing pick flowers, and other uncivilized behav-
ior has seriously affected the normal growth of Eco-
tourism area plant updates. In addition, some tourists 
do not hesitate to consume ecological resources to 
reap short-term  benefits  at the expense of causing 
environmental damage and waste of resources. there 
are some guides who are lack of knowledge of eco-
logical protection, failing to effectively transfer eco-
logical protection awareness to tourists. these have 
become resistance to the development of ecological 
tourism.

4.2 Overdevelopment and lack of planning 

there should be close and detailed planning before 
the development of tourism resources and tourism, 
but many local governments have neglected this 
point, make quick success in development, lack sys-
tematic planning and develop in blind and extensive 
approach, resulting in a lot of unnecessary waste of 
resources. our protected areas are divided into three 
core areas, buffer zones and experiment, of which 
only the experimental area can be tourism activities. 
And according to surveys, some nature reserves even 
carry out tourism activities in the core area, seriously 
violate the relevant provisions, cause great stress to 
the environment of the tourist protection area.

4.3 Serious guest overload problem 

International Eco-tourism area should strictly limit 
the number of tourists, but this did not make  scientific 
planning in our country, there is no limit to the num-
ber of tourist visitors travel restrictions lead to too 
much too close, causing a variety of environmen-
tal, economic contradictions. such as Jiuzhaigou, 
Zhangjiajie nature reserve, are overcrowded  during 
holidays, Jiuzhaigou area this year is because an 
excessive number of visitors and generate disputes. 
Excessive number of visitors to protected areas 
is bound to cause excessive trampling, and it will 
 produce more garbage, erosion original ecological 
protection zones, not only seriously affected the qual-
ity of tourism, while protecting valuable ecological 

areas is also a serious blow, and Eco-tourism seri-
ously contrary to the original intention.

5 AnALYsIs oF Eco-tourIsm 
dEvELoPmEnt trEnd 

our Eco-tourism has just started, in conjunction with 
china’s national conditions, at the same time learn 
from foreign experience, exploring the Eco-tourism 
road with chinese characteristics.

5.1 Improve the legal construction, focus on 
ecological protection 

construction and improvement of laws and regu-
lations is essential for sustainable development of 
Eco-tourism, Eco-tourism and to do so to develop 
rules to follow. many foreign-developed architec-
ture, Eco-tourism have developed a relatively strict 
rules, and set up a special body to oversee the imple-
mentation. For example, in 1916 the united states 
was founded on the Yellowstone national Park Act, 
the development of relevant laws, the park manage-
ment into the legal track. this initiative is undoubt-
edly the most powerful protection of Yellowstone 
national Park, the practice in many countries to 
follow suit after the development of Eco-tourism 
protection laws related to the protection of national 
Eco-tourism zone. And yet our laws and regulations 
in this regard. we should proceed from the long-term 
interests, the development of relevant laws, the Eco-
tourism activities in the legal system, and promote 
the healthy development of Eco-tourism.

5.2 Popularize ecological knowledge, change 
people’s attitudes 

development and management of Eco-tourism is 
inseparable from the tourism development manager, 
the first of their ideological education is particularly 
important to strengthen publicity and education 
work, so that they recognize the essential meaning 
of Eco-tourism, to establish a correct concept of 
Eco-tourism, while taking measures prevent sabo-
tage tourism environment behavior. secondly, should 
the ecological education into national education 
programs and publicity through various forms of 
ecological knowledge, universal awareness of the 
ecological importance of environmental protection, 
improve environmental awareness of tourists. the 
third guide training should strengthen knowledge 
about Eco-tourism, Eco-tourism allowed to learn the 
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knowledge, which will tour the process of passing 
it to tourists, and enhance tourists’ environmental 
awareness.

5.3 Strengthen control and coordination of 
ecotourism, environmental capacity 

As already introduced to the problem of overload-
ing on tourists, ecotourism, environmental capacity 
issues cannot be ignored. we can fully understand 
and detailed investigation of environmental capacity 
of each Eco-tourism zone, and saturation through 
relevant media to tell the tourists that have occurred 
to change the tourism strategy choice other tourist 
places; secondly, in the peak travel period can be 
taken to improve the tickets, etc. to reduce the cost 
of tourists; another can open up new Eco-tourism 
area to reduce the pressure of the original ecologi-
cal zones; Furthermore ecological zones can par-
tition management, such as an Eco-tourism zone is 
divided into distance zones, moderately open areas, 
normally open area and so on. these measures can 
be well controlled environmental capacity, and thus 
serve the purpose of protecting the ecological area 
tourism environment.

6 concLusIon 

china’s tourism industry has been developing rapidly 
in recent years, although has made some achieve-
ments, the Eco-tourism industry is still in its infancy, 
people are still lack of scientific knowledge for Eco-
tourism. now, with the development of Eco-tourism, 
some problems are increasingly apparent. we should 
address these issues, base on china’s national 
 conditions, learn from foreign experience, try to find 
solutions to problems, step out of Eco-tourism misun-
derstanding. As china’s economic development, the 
development of Eco-tourism with chinese character-
istics will become an inevitable trend.
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An analysis on the necessity of business and management education for 
design students

Yan Li, Xin Luan & Hua Xin Chen
China

ABSTRACT: Nowadays, business and management abilities have become the basic skills required by 
 professional designers, business and management knowledge has also become an important part of design class 
student education. In this paper, the necessity for design class students to carry on the business and management 
education is discussed, combined with not only the present situation of the domestic and foreign design class 
teaching, but also the need of today’s enterprise.

KEYWORDS: Design; business and management education; person cultivation.

1 INTRODuCTION

Nowadays, design is sharing an increasingly close 
relationship with business activities, which requires 
outstanding business managers to be capable of 
design thinking and designers to have business and 
management ideas. Consequently, it is particularly 
important for design students to develop business 
and management skills. Nonetheless, there has been 
a tendency of emphasizing on design practices and 
ignoring related theories in China’s design education 
field. The economic, social and cultural elements in 
design courses are not being paid enough attention to, 
while the cultivation of students’ managerial ability, 
operational ability, leadership and necessary knowl-
edge of laws are not properly valued and popularized. 
Designers nurtured under current education pattern 
work as highly-skilled product-development profes-
sionals, rather than managers of development projects. 
Therefore, it is of great importance to educate design 
students with business and management knowledge.

2 pRESENT SITuATION ANALYSIS Of 
DESIgN CLASS STuDENTS AT HOmE 
AND ABROAD ON BuSINESS AND 
mANAgEmENT EDuCATION

2.1 Business and management education 
development situation of foreign design class 
students

Some uK, uSA, Japan and other foreign universities 
have realized the importance of business and man-
agement education in early times, and have intro-
duced a teaching plan into the design business and 
management courses. Britain was the first country to 

carry design business and management education in 
the world. first, it opened design courses in the mBA 
program to introduce the management and design 
class for design students; then opened management 
courses in design majors, so that students can under-
stand the design category management. Nowadays 
designing business and management education in 
the uK is relatively mature, many British univer-
sities opened design management courses. Higher 
design colleges and universities in the united States 
have learned education method from the manage-
ment of the professional, then established the design 
of business and management education system from 
a multidisciplinary perspective. This kind of brand-
new education idea of multidisciplinary also inspired 
many countries to rethink of design education. The 
design business and management education in the 
united States have the following three character-
istics; starting from the management professionals 
bidirectional education for experienced operators and 
managers and professional designers; setting a large 
number of management courses, paying attention to 
cultivate the professional designer’s ability to lead 
and grasp of the business and legal language. Japan’s 
design business and management education started in 
the design colleges and universities, referencing the 
method of design colleges in u.S, achieving the pro-
fessional designers and managers of the bidirectional 
education model. Japan did not take a lot to set the 
management mode of teaching subjects, but take how 
to use design in business management as the core, set 
up multi-disciplinary subjects to complement man-
agement knowledge. This also explains the design 
of higher education in Japan is the disciplines as the 
origin, explore new areas of design and related disci-
plines connected so as to nurture new design talents.
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2.2 The development of Chinese design class 
students of business and management 
education 

professional design classes setting up in China, 
which has more than 1000 institution of higher learn-
ing. The number is huge. But China’s current design 
education mostly born out of traditional art education 
or engineering education (such as industrial design). 
There has been a long history of design education 
in our country which has paid more attention to the 
design practicing skills than design theories, espe-
cially the economic characteristics of design have 
been ignored for a long time, domestic and interna-
tional economic environment has undergone great 
changes, the design industry is also closely moving 
along , designers encounter many problems in the 
development , meet a lot of confusion. But recog-
nize that the relevant sectors: good design is not just 
a design, but also a business and management job. 
It’s an inevitable trend to combine design with enter-
prise management, Enterprises (especially design- 
oriented companies) come to realize that only they 
combine the design with planning, technology pro-
duction and circulation together, they can constitute a 
unified development system in order to promote con-
tinuous innovation, therefore , the demand for design 
and business management personnel are increasingly 
urgently. 

3 THE ImpORTANCE Of BuSINESS AND 
mANAgEmENT EDuCATION

3.1 Enterprises need designers with business and 
management skills

As a result of design’s increasingly close ties to busi-
ness, design targets are no longer confined to product 
design or its relevant fields. A wide range of business 
activities have been involved in design targets, includ-
ing production, sales, exterior design, organizational 
management, market development and product 
development, i.e. the enterprise is integrally planned 
as a design target. To ensure a coordinated design 
program, the designer is required to be acquainted 
with knowledge concerning business operations, pro-
ject procedure, risk control, and team management, 
beyond essential design skills. Therefore, business 
and management abilities have been an important tool 
in the management of an enterprise.

During its global expansion, Starbucks has devel-
oped a suite of integrated design strategies to keep 
design themes consistent in brand value, and to con-
vey the consistency in service experience through 
designs. for instance, Starbucks’s “global Creative 

processway” (a design procedure) (figure 1) does a 
good job in illustrating the significant role that busi-
ness and management knowledge plays in a design 
procedure. As shown in the picture, “global Creative 
processway” refers to a suite of creative design pro-
cedure, incorporating the role of designers, writers, 
clients and managers. In this way, Starbucks’ products 
fit in the user’s intention, technology and the envi-
ronment and serve to promote the corporate image, 
instead of being simple products. As According to 
IBm’s general manager, a good design means a suc-
cessful enterprise. moreover, a high level of business 
and management offers guarantee for the success of 
an enterprise.

At present, most designers in Chinese enterprises 
tend to focus on design, lacking enough considera-
tion for management factors, which will surely lead 
to parochialism and limitations. During the design 
process, neglect of either design or management will 
cause problems for production and influence future 
development and design of the product. Therefore, 
enterprises need designers who possess business 
and management competence. In addition, unlike 
designers, enterprise leaders who only concentrate 
on market efficiency and economic benefits, often 
adopt conservative, obsolete techniques and mate-
rials to reduce costs, which goes against the autis-
tics and innovation of designs. Some of them even 
consider it unnecessary to make efforts on “appear-
ance”. Enterprises lack vitality and creativeness due 
to the unawareness of the significance of design. In 
contrast, Apple’s unwavering success can be largely 
attributed to Jobs’ personal talents. He goes beyond 
an enterprise manager to a great designer, bringing 
management and design into perfect integration. 
Therefore, in the operation of enterprises, design and 
management are inseparable from each other[1].

figure 1. Starbucks’s “global creative processway”.
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3.2 It is necessary for universities to train design 
students in business and management skills

Nowadays, the market demands for all-rounder 
designers who are capable of market researches, lay-
out, planning and design, besides their design con-
ception and performance. Therefore, it is necessary 
for universities to add business and management ele-
ments into design education.

Collect and organize educational materials and 
build a database of cases. Apart from traditional 
instructions, discussions and case studies, foreign 
universities also emphasize on student-oriented dis-
cussions in the course of design business and manage-
ment. Students give presentations of research reports 
on design management, after which more students are 
involved in the discussion. most cases are based on 
American design works. As those cases employed in 
the study happened in the past, it is difficult for stu-
dents who have not experienced them firsthand to get 
an in-depth understanding. Hence multiple teaching 
methods are utilized, including role play, cross pro-
ject and design auditing. Chinese students are used 
to receive knowledge passively, rather than to take 
the initiative to acquire new knowledge. universities 
should take the opportunity of students’ coursework 
every year to investigate renowned enterprises at 
home and abroad in terms of design strategies, cor-
porate image management, operation procedure of 
design projects, risk management of design innova-
tion and management mode of brand operation. Based 
on those investigations, a report should be published 
and made into archives, serving as learning materi-
als for future classes. meanwhile, students’ ability of 
expression and communication will also be improved 
through the process of publishing and communication.

Reinforce university-enterprise cooperation. 
uni ver sities may get connected with renowned enter-
prises and design companies such as Haier, Lenovo, 
and New plan, to organize a series of activities such as 
site visits and lectures given by corporate profession-
als, through which students broaden their horizons 
and get acquainted with the present situation of design 
business and management in domestic enterprises.

Arrange different course contents for different 
levels of students. According to the focus of pub-
lic elective courses as well as the features of under-
graduate and graduate students of design major, 
course contents should be customized to meet the 
needs of different levels of students, in order to 
benefit students in a real sense. up to now, a num-
ber of Chinese universities have tried or planned to 
offer the course of design and business management. 
Central Academy of fine Art, Zhejiang university, 
Shanghai Jiaotong university, Dalian polytechnic 
university and Shandong university of Art & Design 
have enrolled postgraduates of design manage-
ment. Tsinghua university and Shanghai Jiaotong 
university organize conferences on design business 
and management every year to discuss new concepts, 
patterns and approaches in the design field, with par-
ticipants of entrepreneur, educators, scholars, mana-
gerial personnel, researchers and design teachers at 
home and abroad. Such activities have contributed to 
academic exchanges as well as corporate propaganda.

4 CONCLuSION 

Design class students’ business and management 
ability is closely connected with the enterprise. To 
educate design class students in business and man-
agement should be combined with China’s education 
system, grasp the teaching purpose and direction, 
perfect its own structure system, strengthen them 
the principle of combining theory with practice, and 
based on the market, focus on the development of 
business and management industry design, cultivat-
ing qualified design business and management talents 
for the society.
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response
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AbsTrAcT: based on the promotion framing theory, we examine the effect of a common promotion (e.g., 
fifty percent off) versus a novel promotion (e.g., one Yuan worth two Yuan) on consumer response in china. 
The empirical results showed that the former promotion results in higher perceived value, perceived quality, 
purchase intention and brand loyalty than the latter one. Product involvement moderates the effect of promotion 
framing on consumer response by showing that it is significant at low product involvement, but the effect is 
eliminated at high product involvement.

KeYwords: Promotion Framing; consumer response; Product Involvement.

1 InTroducTIon

According to framing effects, the same information 
with different presentation could make consumers 
produce different understanding (Kühberger, 1995). 
based on that, Kim and Kramer (2006) studied the 
effect of the novel (pay 80%) versus common (get 20% 
off) discount presentation to consumers in u.s, demon-
strating that the novel promotion resulted in higher 
perceived saving and higher purchase intention than 
the common promotion. Meanwhile, Kramer and Kim 
(2007) also compared fluent promotion (gain-frame 
coupons) and novel promotion (loss-frame coupons) 
in u.s, differently, showing that the fluent promotion 
was better than novel promotion on deal perceptions. 
According to those literatures, many scholars focus on 
the effect of promotion framing on consumers’ percep-
tions and purchase intention, while the conclusions are 
not coincident. Therefore, it is worth further to explore 
relevant studies. “Fifty percent off” promotion is very 
commonly used in china, and “one Yuan worth two 
Yuan” promotion is novel in china. However, little 
research studied the effect of them on consumers’ 
responses in china. From the literature review, we also 
find that many studies pay attention to the consumer 
responses of perceived value and purchase intention 
(e.g. Kim and Kramer, 2006; Kramer and Kim, 2007), 
little research focuses on consumer perceived qual-
ity and brand loyalty in a sales promotion context. 
Therefore, this study will examine the impact of the 
common promotion (50% off) versus novel promotion 
(one Yuan worth two Yuan) on consumers’ responses, 
including perceived quality, perceived value and 

purchase intention and brand  loyalty in china, to fill 
these research gaps with considering the boundary 
effect of product involvement.

2 HYPoTHeses

2.1 The effect of promotion framing on consumer 
responses

According to previous research, there are two pos-
sibilities of consumer responses to sales promotion 
framing (e.g. Kim and Kramer, 2006; Kramer and 
Kim, 2007). on the one hand, consumers prefer to 
novel promotion because of the depth of information 
processing for the novel stimulus (e.g., Aakerand 
williams, 1998). on the other hand, consumers like 
common promotion because of processing fluency 
which makes the message easier to process (e.g., Lee 
and Aaker, 2004). 

In this paper, we propose that if the perceived 
processing fluency drives the effects of promo-
tion framing on consumer response, “fifty percent 
off ” promotion is better than “one Yuan worth two 
Yuan”. Meanwhile, if the perceived novel drives the 
effect, “one Yuan worth two Yuan” promotion will 
be better than “fifty percent off ”. Thus, we draw the 
hypotheses:

H1: Perceived fluency generates better consumer 
responses of “fifty percent off ” promotion than “one 
Yuan worth two Yuan”.

H2: Perceived novelty generates better consumer 
responses of “one Yuan worth two Yuan” promotion 
than “fifty percent off ”.
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2.2 The moderating effect of product involvement

Product involvement is defined as the continu-
ous potential value owned by a product or service 
(Vaughn, 1986). different levels of product involve-
ment can affect the consumer’s level of information 
processing (cacioppo and Petty, 1979). when con-
sumers face high involvement product, they will 
positively seek more information of the product. but 
when consumers face low involvement product, they 
are more passive to receive the product information 
(Vaughn, 1986). Therefore, different levels of prod-
uct involvement will lead to different effects of pro-
motional frame on consumers. Thus, we propose the 
following hypothesis:

H3: Product involvement moderates the effect of 
promotion framing on consumer response.

3 MeTHodoLogY

3.1 Constructs and measurement

The study uses a 2 (promotional frame: fifty percent off 
vs. one Yuan worth two Yuan) ×2 (product involvement:  
high vs. low) between-subjects design, forming four 
different questionnaires. clothing represents a high 
involvement product, while washing product repre-
sents low involvement product. The independent var-
iables, perceived value, perceived quality, purchase 
intention and brand loyalty, are adopted by Minghua 
Jiang (2003). The manipulated variables of process-
ing fluency and novelty are modified from Lee and 
Aaker (2004) and Holbrook (1981) respectively. The 
measurement of product involvement is proposed by 
Vaughn (1986). All items are measured on seven-point 
Likert-type scales ranging from 1 to 7 (“1”  repre-
sent strongly disagree, “7” represent strongly agree). 
demographic variables were presented in the last 
section of the questionnaire. collection of data took 
place at three universities in the city of chengdu, 
china. The total respondents were 250, but after dis-
carding of non-useful and incomplete questionnaires, 
the valid respondents were 201. 

3.2 Manipulation check

The manipulation check results show that the mean 
score of novelty (M1=3. 359) in “one Yuan worth two 
Yuan” promotion is significantly higher than that in 
“50% off” promotion (M2=2. 904), meanwhile, the 
mean score of processing fluency (M1=4. 572) in 
“one Yuan worth two Yuan” promotion is significantly 
lower than that in “50% off” promotion (M2=5. 021). 
The product involvement mean score of clothing 
(M1=4.703) is significant higher than the score of 
washing product (M2=3.100). Above all, our manip-
ulation checks are successful. 

3.3 Tests of hypotheses

we use sPss16.0 to analyze our collected data. Firstly, 
we do the MAnoVA analysis to examine the impact 
of promotional frame on perceived value,  perceived 
quality, purchase intentions and brand loyalty. The 
results are shown in Table 1. indicating that the promo-
tional frame has significant impact on the consumer 
perceived value (F=4.458, P<0.05), perceived quality 
(F=4.626, P<0.05), purchase intentions (F=4.692, 
P<0.05) and brand loyalty (F=4.466, P<0.05).

Table 1. The results of MAnoVA analysis: Promotional 
frame on consumer response.

source
dependent 
Variable

Type III 
sum of 
squares df

Mean 
square F sig.

Promotion 
frame

Perceived 
value

3.758 1 3.758 4.458 .036

Perceived 
quality

3.771 1 3.771 4.626 .033

Purchase 
intention

5.028 1 5.028 4.692 .031

brand 
loyalty

3.345 1 3.345 4.466 .036

From Figure 1. we can see that the mean scores of 
perceived value, perceived quality, purchase inten-
tions and brand loyalty in 50% off promotion are all 
significantly higher than those in “one Yuan worth 
two Yuan” promotion.

 

Figure 1. The mean scores of consumer response in two 
promotions.

Then, we do the MAnoVA analysis of process-
ing fluency to test H1. The results revealed that pro-
cessing fluency has an impact on perceived value 
(F=4,  370, P<0.05), perceived quality (F=2. 465, 
P<0.05), purchase intentions (F=2. 544, P<0.05) and 
brand loyalty (F=2. 279, P<0.05) in Table 2. Thus, H1 
is supported.
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Table 2. The results of MAnoVA analysis: Processing 
fluency.

source
dependent 
Variable

Type III 
sum of 
squares df

Mean 
square F sig.

Processing 
fluency

Perceived 
value

34.773 11 3.161 4.370 .000

Perceived 
quality

20.831 11 1.894 2.465 .007

Purchase 
intention

28.153 11 2.559 2.544 .005

brand 
loyalty

17.844 11 1.622 2.279 .012

To test H2, we also do the MAnoVA analysis. The 
results showed that novel promotion does not have 
the significant impact on perceived value (F=0.983, 
P>0.05), perceived quality (F=0.910, P>0.05), 
 purchase intentions (F=0.638, P>0.05) and brand 
loyalty (F=0.543, P>0.05) in Table 3. Thus, H2 is not 
supported.

Table 3. The results of MAnoVA analysis: novelty.

source
dependent 
Variable

Type III 
sum of 
squares df

Mean 
square F sig.

novelty Perceived 
value

12.655 15 .844 .983 .475

Perceived 
quality

11.409 15 .761 .910 .554

Purchase 
intention

10.737 15 .716 .638 .841

brand 
loyalty

6.427 15 .428 .543 .913

In order to test H3, we do the MnoVA analysis. 
The results showed that the moderating effects are 
supported in perceived value (F=4.708, P<0.05), 
perceived quality (F=6.995, P<0.05) and purchase 
intention (F=4.117, P<0.05), but failed in brand loy-
alty (F=0.023, P>0.05). Thus, H3 partly supported. 
From our analysis results, we can get the conclusions 
that framing effects will be obtained at low product 
involvement, but the effect is eliminated at high prod-
uct involvement. note that the effect of promotion 
framing on brand loyalty is not moderated by product 
involvement.

4 generAL dIscussIon

we explored the effects of the common promotion 
versus novel promotion on consumer response by 
investigating 201 university students in china. our 
study mainly referred to the study of Kim and Kramer 

(2006) and Kramer and Kim (2007), but supple-
mented and extended their study findings in china. 

According to our data analysis, we draw conclu-
sions that the common promotion presentation (e.g. 
50% off) results in higher perceived value, perceived 
quality, purchase intention and brand loyalty than 
the novel promotion presentation (e.g. one Yuan 
worth two Yuan). Product involvement moderates the 
effect of promotion framing on consumer responses 
of perceived value, perceived quality and purchase 
intention: it is eliminated at high product involve-
ment, and the effect is significant at low product 
involvement. The findings of our paper contribute 
to the promotion frame study about the effects of 
promotional framing on consumers’ responses, and 
those findings also have some practical implications 
to companies. companies should pay attention to the 
processing fluency character when design the type of 
sales promotions. when companies face those two 
sales promotions of 50% off and one Yuan worth 
two Yuan, the former one is suggested. companies 
also should consider their product character. 

There are some limitations existing in our study. 
First, we just compare two sales promotions which 
stand for processing fluency and novel promotion in 
china. we should extend this study to other countries 
to verify our study findings. second, we do not anal-
ysis relationships between perceived value, perceived 
quality, purchase intention and brand loyalty. Thirdly, 
we just do an experimental study with subjects who 
are university students, therefore we should do the 
field study and survey real consumers in some shop-
ping malls.
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ABSTRACT: During two sessions in 2014, the proposals which involve employment and social security 
reached 200 cases, among which the employment problem for undergraduates was again the social focus. In 
2014, the amount of graduating students in China broke through 7,000,000, and university students’ employ-
ment has already become a major problem concerning national and social stability, as well as impacted vital 
interests of thousands of households. Among the graduates, the employment mentality of all forms influences 
their selection. This paper mainly analyzed the job hunting mentality from undergraduates, hoping to help them 
know psychological misunderstandings of their own and plan their career in a right way.

KEYWORDS: undergraduate, employment mentality.

1 EMplOYMEnT MEnTAlITY Of 
COnTEMpORARY UnDERgRADUATES

In 2014, the amount of graduating students in China 
broke through 7000,000, which was called “the most 
difficult year for employment”. With the intense 
competitive status in an undergraduate employment 
market day by day, the undergraduates’ employment 
mentality has changed a lot. Taking control of their 
own correctly and walking out psychological mis-
understanding is the first step for undergraduates to 
march toward success in getting a job. Through the 
internet investigation over the employment mentality 
to 30,000 undergraduates in our province, the follow-
ing psychological problems to undergraduates during 
job hunting are prominent.

1.1 Psychological misunderstanding caused by 
increasing employment pressure, mental 
conflict increase

facing the intense competition, the undergradu-
ates are easy to generate psychological misunder-
standings. They compare mutually, lack their own 
thoughts, or divorce from reality, cannot adapt to 
society. Their emotions are expressed as anxiety, 
loss, fear, etc. Some of them are in prominent mental 
conflict, which express as possessing great ideal, but 
cannot face reality correctly, focusing on realizing 
value of life while lacking of mental preparation for 
hard work, the yearning for fair competition how-
ever expecting themselves become privileged, wish-
ing to able to work independently but desiring others 
to help.

1.2 Lacking occupational knowledge cause vague, 
unstable employment object and direction

At present, due to the colleges and universities do 
personal training according to their own mode, which 
makes serious disjoint between major, course setting 
and market requirement, the undergraduates’ major 
does not fulfill the needs of the job, deficient in occu-
pational knowledge and skills. The Contemporary 
Undergraduates are generally lacking of “employabil-
ity”, which leads to “the undergraduates don’t know 
how to hunt job”. This circumstance is expressed as 
seeking quick success and instant benefits, lacking 
of lofty idealism, fickle, changing loyalty frequently, 
uncertain occupational object for a long time.

1.3 The deviation in self-assessment by the 
generation after 90s leads inadequate 
employment expection

Due to the particularities in terms of age structure, 
cultural quality and group consciousness among 
undergraduates, unique mental structure and person-
ality are formed. They always overvalue themselves, 
and hope to seek out the place of self-realization, play 
a major role in social stage as soon as possible. While 
the reality is always making them greatly disap-
pointed. Some of them even lack of confidence, they 
blame everyone and everything but themselves, and 
are not good at competing.

1.4 Lacking of employment skills leads insufficient 
to employment ability

Many undergraduates lack of necessary common 
sense in occupation and skills in employment, they 
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feel shy during self-recommendation, and are short 
of the ability to adapt and self-confidence. The 
insufficient skills in preparation of documentation, 
examination and mentality lead to self-promotion 
that cannot reach to expected objective, which 
makes them incapable of leaving a favorable first 
impression to the employer.

2 SEVERAl SUggESTIOnS fOR IMpROVIng 
MEnTAlITY Of JOB HUnTIng fROM 
COnTEMpORARY UnDERgRADUATES

2.1 Changing the traditional employment idea 
is the priority for ideological educating 
undergraduates in employment

Chinese higher education has already transformed 
to popular education from elite education, while the 
undergraduates turn to the independent choosing 
profession from the guarantee job assignment in the 
past, this is the necessity during historical develop-
ment. Under the influence by traditional views of 
“those who work with their brains will rule”, the 
undergraduates would not prefer “labor” work. So 
“going to the grass roots, going to the places needed 
by motherland” is always turning out an empty slo-
gan. In addition, parents influence their children a 
lot; they would rather their children be “neet”, than 
let their children have a rough time, this phenome-
non makes many positions without employees. This 
should be solved by guiding undergraduates to com-
bine social responsibility with individual demand, 
classifying recognition of becoming a useful person 
into the track of overall development demand in 
society, and strengthening the guidance in terms of 
professional ideal education, professional moral edu-
cation, unemployment policy education and value 
orientation in choosing a job. That will be enabling 
the undergraduates to set up world outlook, view of 
life and employment which are abreast of the times. 
Then not only they could have a general situation 
of collectivism, but also the mind of contribution to 
country, society and individuals; they will not only 
see national rules about unemployment policy, but 
also development tendency in society; so they will 
not only would pursue self value realization, but 
also strive for contributions for the society. In Tao, 
ying, 2012. Education guides the undergraduates to 
handle well relation among country, individual and 
collective during choosing a job, which should be 
the emphasis in ideological education during occu-
pational guidance. This is not merely the demand 
of national and social development; this is also a 
demand and foundation for undergraduate to cor-
rectly cognize, complies with society and stick to 
good mind.

2.2 Strengthen occupational guidance, complete 
career planning of personalized

The college students are youth pioneers with ideals, 
ambitions, innovative spirit and aggression. So the 
employment guidance should not be all in the same 
key, it needs the tutor to do career planning guidance 
of personalized to students. In that way the students 
could set up career consciousness of personalized, 
correct thinking way and prepare actively combined 
with their characteristics, do well in job hunting 
and employment preparation from thought, idea and 
action, be confident when facing social competition 
and challenge. One successful career planning will 
not only offer undergraduates to know their person-
ality characteristics, interests and specialties, but 
also help them to have a clear view over social real-
ity and development tendency, all of which could 
assist them to reexamine themselves, and reasonable 
position themselves combined with social practice. 
Wang, Zhen (2011) pointed out that it is meaning-
ful and popular on how to make personalized guid-
ance over career planning combined with students’ 
self-development and personal characteristics. The 
18–21 years old undergraduates are in a period of 
drastic psychological changes, they need to face a 
series of issues like studying, making friends, job 
selection and employment, so it will not be benefi-
cial to them unless these issues were being solved 
as well. While the career planning of personalized 
could assist them to overcome psychological weak-
ness, cognize themselves bitterly, establish the stable 
self-concept. According to the comparison and anal-
ysis to one’s advantages, disadvantages and practical 
situations, one could determine his career objective 
which fits for himself, choose the development route 
of the professional career of his own, formulate edu-
cational training plan suitable for himself and pro-
mote employment competitiveness, thus to realize 
professional ideal and life goal.

2.3 Listing and numbering taking an active part in 
social practice, adapting transform of social 
roles ASAP

for this period, the right way is not to regard one-
self as an undergraduate, but set strict demands on 
themselves, taking the standard of occupational cog-
nition, devote one’s own work, open-minded study by 
the aim of boosting working competency, fostering 
unique opinion which used for challenging work, 
annealing oneself and enhancing oneself. During the 
time at school, the undergraduates should seek oppor-
tunity to attend social practice, enrich the experience. 
In this way after they are on the job; they could be a 
social man with an independent qualification which is 
accepted by society, they could also adapt, transform 
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of professional roles, be taking charge of a depart-
ment alone and assume certain responsibility ASAp.

2.4 Strengthening vocational skills, quality-
oriented education, promoting psychological 
diathesis on employment

After professional learning, the undergraduates 
should be able to master basic theories and methods 
in his subject and major in detail and systematic. By 
way of these theories and methods to guide practice 
is professional skill, which includes manipulative 
ability, analyzing problem ability, solving problem 
ability, learning ability, innovation ability, etc. feng, 
Yifu (2011) stated that the professional skills are key 
elements for employers to choose undergraduates. 
However, some of them have not mastered profes-
sional skills solidly, they even lack of the most basic 
common sense in their major. Therefore, they will 
be suffering from difficulty and frustration during 
employment. The undergraduates should start with 
enhancing employability skills, reinforcing occupa-
tional qualities, education and cultivating good psy-
chological quality over employment. The excellent 
psychological quality is not cultivated overnight. We 
should not focus the emphasis on higher education 
step; we should start employment, education and psy-
chological education from middle school, even pri-
mary school to train their excellent quality.

2.5 Actively launching consultation work on 
employment psychology, cultivating healthy 
employment psychology

Referring to the psychological consultation, it aims 
to offer a service for undergraduates when they are 
meeting psychological confusion in employment. 
It is not only an important content in employment 
guidance, but also a key part which composed psy-
chological counseling work in colleges. To develop 
the psychological consultation work on employment 
and strengthen psychological guidance will conduce 
to: cultivate undergraduates’ healthy psychology, 
enhance mental health status and maintain a favora-
ble mentality over employment; overcome psycho-
logical disorder, exclude psychological crisis; get out 
of trouble, walk out mental misunderstanding dur-
ing the job selection; objectively cognize difficulties 
they faced, build confidence. The final objective is to 

help undergraduates obtain a job successfully. Wang, 
Haiyan (2011) and Cui, Jiaping (2007) thought that 
the colleges should guide the undergraduates to: know 
and evaluate them correctly, grasp the expectation 
value in choosing a job in a right way, give full play to 
their advantages, adopt good points and avoid short-
comings, choose an occupation which suitable for 
themselves to develop talent and aspirations. The col-
leges should also guide the undergraduates to actively 
attend the competition, do well in mental prepara-
tion, adjust mentality and goal, realize own value by 
“independent choosing profession”. In addition, the 
colleges should help the undergraduates to: enhance 
self-adjustment capacity and psychological enduring 
capacity, learn how to adjust personal emotion, to 
treat frustration in a right way and keep optimistic. 
All of the above will exclude all kinds of unhealthy 
mentality, avoid psychological conflict, keep a posi-
tive mindset and win in employment competition.

In a word, only by joint efforts of society, col-
leges and universities, students could effectively 
help undergraduates adjust employment mental-
ity, walk out employment psychology and get a job 
successfully.
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AbsTrAcT: In the process of rapid economic development, competitiveness among chinese enterprises 
is also increasing. It becomes a global issue that our current businesses face, that is, how to achieve busi-
ness management overall effective optimization and thereby expand market competitiveness. A relatively 
effective and straightforward solution to this problem is to increasingly promote the development and appli-
cation of  industrial engineering. Using scientific and effective industrial engineering technology rationally 
analyses and studies enterprises daily production and management activities to find an appropriate solution 
corresponding to the problem, enabling enterprises to achieve overall optimization of management on the 
situation as soon as possible. This paper focuses on the corresponding analysis on traditional industrial 
 engineering technology and departure from the production, actually considering the existing problems to 
find the corresponding measures.

Keywords: industrial engineering technology; business management; production management; overall 
optimization. 

1 InTrodUcTIon

Industrial engineering (Ie) originated from the 
20th century in America, and was defined based 
on relevant research theories of predecessors such 
as Jill brace and Taylor. For specific industrial and 
engineering technology mainly are industrial prod-
uct design and manufacturing processes, including: 
specialized division of labor, the functions of the 
organization, as well as work measurement. due 
to the rapid development of the current market 
economy, people’s thought level improve further 
correspondingly at that time, so people constantly 
enrich the interpretation of the meaning of indus-
trial engineering. From its born till now, the indus-
trial engineering mainly experienced four stages of 
development: scientific management period, indus-
trial engineering period, management operations 
research period, as well as the systematic industrial 
engineering period. For industrial engineering in 
different periods, its own problems handling capac-
ity and efficiency are not the same, at the same 
time, among the various regions of importance 
for industrial engineering degree there are obvi-
ous differences, the situation is not optimistic with 
respect to our current development of industrial 
engineering.

2 THe AppLIcATIon oF IndUsTrIAL 
engIneerIng TecHnoLogy 

For the current industrial engineering (Ie) which is 
mainly through the production line, as well as corpo-
rate layout and production environments to optimize, 
making the production personnel, equipment, mate-
rials, venues and other system produced a series of 
combinations to get the appropriate state improve-
ment. promote internal information flow, and finally 
comprehensively upgrade the production efficiency. 
To Ie technology, it should be applied to the industrial 
production of each step currently, this technology is a 
production management measure that is scientific and 
systematic, through the actual production work and its 
combination with Ie technologies, each other, enable 
the elements of enterprises production have gained 
very good application, in reasonable and effective 
configuration, speed up the overall optimization goals. 

3 Ie TecHnoLogy HeLps coMpAnIes 
AcHIeve THe opTIMIzATIon desIgn 
And IMpLeMenTATIon    

The current overall management optimization objec-
tive in internal enterprise is mainly based on the 
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systematic investigation and analysis, first of all, 
conduct the production and deposit transport analysis 
research by Ie technology, then, optimize the design 
correspondingly. Take a seamless steel company in 
our country as an example, combine Ie optimization 
to analyze the specific transport and production.

3.1 Deposit analysis in order to achieve 
classification optimization of the business 
product   

Annual deposit yields a seamless steel products 
shipped in tens of tons, which makes the pressure of 
its major warehouse manager for the product can be 
reasonable classification, as well as orderly and effi-
cient completion of work placement at the same time, 
which directly issues related to the overall credibility 
of the enterprise, as well as get the comprehensive 
competitiveness of enterprises. For the reality of 
development, due to the development of enterprises is 
accelerating, leading to confusion warehouse uncom-
mon to daily production and operation of enterprises 
poses a serious problem, for in this case, we need 
to use Ie technology companies more scientific the 
analysis, change management status of daily busi-
ness through scientific and rational design provides a 
good solution for the enterprise. For previous product 
storage place, after which the production is complete, 
direct into the storehouse, there is no appropriate 
classification of the product number, is a chronolog-
ical manner in accordance with product placement, 
this way it is easy to put so that their transit time is 
longer, and that regular scheduling order chaotic phe-
nomenon occurs during transport, resulting in some 
product placement location not up to standard. This is 
also appropriate to make some products are shipped 
relatively low efficiency, the phenomenon is likely to 
cause extrusion products, so that the flow rate of the 
product is reduced, not only damaged the company’s 
own business reputation, but also reduces the eco-
nomic efficiency of enterprises. Therefore, to solve 
this problem is imminent, by the relevant principles 
of Ie technologies, application design for the design 
and improvement of appropriate programs, specific 
methods include: delete some unnecessary rules, 
merging some ways, orderly production and save 
transportation arrangement, simplify management 
measures. From four aspects of the appropriate scien-
tific enterprise storage products, the specific program 
improvements are as follows: for different products, 
design appropriate placement area, using a sufficient 
number of classification bent, place the product area 
is divided into several or several areas of the same 
size and use english letters or Arabic numerals to 
distinguish. According to this classification method, 
different products will make the appropriate place, 
and then paste the appropriate identification plate on 

each product’s packaging, which can help employees 
effectively handling the transfer and reduce errors 
when transferring village products save transport 
phenomenon, which saves time, but also improve 
work efficiency, so as to effectively solve the prod-
uct because they do not store brought by rank corre-
sponding loss, holistic optimization of the company’s 
existence transportation management, also contrib-
uted to the production management optimization 
implementation.

3.2 Production analysis in order to achieve 
production line optimization of the enterprise

For production analysis of enterprises, whose main 
business is to make the appropriate mobile product 
line and distance analysis. Through this analysis, to 
find problems in production, to find solutions to spe-
cific problems corresponding optimization measures, 
so that the production efficiency has been a corre-
sponding increase. originally spend for a seamless 
steel roller bearing production is within the A-1 zone, 
but due to its distance from a given unit reducing far, 
resulting in a formal production, easily lead time is 
too long, and the human and material resources than 
big. so, for this phenomenon, a specific set of Ie anal-
ysis techniques, to improve the efficiency of the pro-
duction of products from the starting line of each of 
their production have made the corresponding sound 
research, while the lines corresponding to the respec-
tive calculated invalid transfer coefficient, whereby 
the optimal production lines obtained, wherein, for 
the production of an invalid formula the coefficient 
moves the moving distance of the line is equal to the 
total effective product minus moving distance, and 
then divided by the effective movement of the respec-
tive distances have the production line of the corre-
sponding shift factor is invalid. Moreover, its specific 
values invalid transfer coefficient, is reduced as much 
as possible, preferably less than 1 for the production 
of the best route in accordance with the design criteria 
is to ensure the physical production personnel cost, 
low production efficiency. Under ensure that all fac-
tors of production location to place reasonable condi-
tions, to try to choose the best route.

4 coMbIne THe Ie TecHnoLogy wITH IT 
TecHnoLogy To IMpLeMenT new Ie 
TecHnoLogIes 

by combining IT technology and Ie technology, to 
create a new Ie technology, for this new Ie technology, 
it starts from Ie technology, through the appropriate 
control and design tools to plan their production. In the 
specific business management, Ie  technology-based 
management ideas and talent capability, coupled with 
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IT technology and information in systematic auxil-
iary benefits to help companies achieve innovation 
management to continuously improve production effi-
ciency while reduce costs, increase management level. 
Ie technology in the construction of such an early 
stage, and the need to strengthen the overall awareness 
of the importance of long-term corporate planning. 
For its design, the needs of enterprises to improve 
their overall Ie personnel from the point of view of 
production efficiency, combined with the actual situa-
tion and make the appropriate practice, while in which 
to constantly sum up, in order to achieve enterprise 
information management and systematic pick up the 
pace. due to the current status quo of enterprise devel-
opment, making the new technology by the industrial 
enterprises Ie extensive attention. whether it is prod-
uct development, production or sale of products or 
product through IT technology and a high degree of 
information systemic circulation, with Ie technology, 
related product design from the characteristics of the 
market demand and technological development point 
of view, the product of the production process more 
systematic. The Ie technology and IT technology 
combined with each other, and achieve overall opti-
mization of production management transformation, 
to help industrial enterprises achieve a high-quality 
management procedures.

5 concLUsIon

In short, the promotion of industrial engineering 
technology to achieve overall optimization of enter-
prise management, first of all, conduct comprehen-
sive analysis of materials, personnel, equipment, and 
space of the internal business production, combine 
with the actual production situation through Ie tech-
nology, design a reasonable optimization measures of 
the corresponding problem, improve enterprise man-
agement, make enterprise production management 
fully optimized. 

reFerences

[1] Qi ershi, Liu Hongwei. Localization studies of 
Industrial engineering And Application of Analysis [J]. 
Journal of Management, 2010,11: 1717–1724. 

[2] Ma Hanwu. Facilities planning and Logistics system 
design [M]. beijing: Higher education press, 2010: 
28–29. 

[3] Lan Jianyi. Industrial engineering curriculum system 
overall optimization studies [J]. education Forum, 
2012, (34), 173–175. 

[4] Liu runquan. on The Application And development 
of Industrial engineering In enterprise Management 
[J]. glamorous china, 2010, (17), 25.

9781138027282_Chp_3060.indd   1123 22/04/15   8:47 PM

 



1125

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

Celebrity endorser scandal and companies’ reaction

Yuan Zhang, Shan Li & Wei Li
Business School, Sichuan University, Chengdu, PR China

ABSTRACT: Over the years, more celebrity endorsers are widely involved in publicizing negative events. 
Because of the associative link between celebrities and endorsed brands, the negative repercussion can transfer 
to the endorsed enterprises and brands, which cannot be underestimated. Also companies’ respondent will 
affect the consumer’s perception of the brand. This paper mainly summarizes the domestic and foreign related 
literatures about the spokesperson’s undesirable events, and then discusses future opportunities in this field.

KEYWORDS: celebrity endorser, scandal, brand asset, companies’ reaction.

1 INTRODUCTION

Recently, celebrity endorser scandals are exposed 
frequently, such as Edison Chen’s Pornographic 
event, Jaycee Chan’s drug abuse event, Zhang Wen’s 
derailment event and so on. Meanwhile, consumers’ 
online reviews are hot and fierce. When the celebrity 
endorser scandal breaks out, most endorsed compa-
nies have to find effective methods to deal with the 
tarnished spokesperson, working hard to reduce the 
deleterious effect. The responses from the endorsed 
company may be different based on various people, or 
in a different situation.

Taking Edison Chen’s Pornographic event, for 
example, it would be found out that both Pepsi and 
Levis terminated the contract with Edison Chan 
immediately, and Disney shut down the advertisement 
of Gillian Chung. However, the endorsement situa-
tion of Cecilia Cheung seemed smoother. Not only 
the previous advertisements of Dayun motorcycle 
were still working, but more post-incident endorse-
ment offers become available, such as Jieeryin and 
Southern Decoration. 

In academic fields, the consumer and social psy-
chology has formed a basis of knowledge about 
celebrity endorser scandals. Among them, numerous 
researches aim at advertising effectiveness of endors-
ers. Since of the frequent exposure of spokespersons’ 
negative events, more scholars have begun to study 
on the effect of celebrity endorser scandals, consum-
ers’ perception and companies’ reaction and so on. In 
this paper, we examine the main findings of the pres-
ent literatures in celebrity endorser scandals, and put 
forward the limitation and opportunities for further 
research. 

2 CELEBRITY ENDORSER SCANDAL’S 
CONCEPT AND CLASSIfICATION

2.1 Concept of celebrity endorser scandal

In the field of marketing and psychology, simi-
lar words on negative news would be “undesirable 
event”, “bad thing”, “negative information”, “nega-
tive news”, “scandal” Etc. Haskings (1981) pointed 
that negative news referred to undesirable things that 
happened to someone. Shruti (2009) noted that sim-
ilar to product harm crisis, once the scandal breaks 
out, it would cause complaint, angry and condemn. 
As a result the support rating of the celebrity endorser 
and related parties would become lower.

2.2 Classification of celebrity endorser scandal

The first classification is based on the star profes-
sional attribute. Bailey (2007) see the difference of 
negative events from the type of celebrity: entertain-
ment stars, sports stars, entrepreneurs stars, experts 
and scholars stars, politicians, stars. Among them, the 
athlete, celebrity type is mostly studied.

Secondly, it is according to the degree of blame-
worthiness. from the perspective of attribution, 
there is a tendency to judge the blameworthiness of 
involved parties (Louie et al. 2001). Jacobson (2001), 
Obermiller (2002) divided negative events into high 
responsibility events (high blame event, high culpa-
bility incidents) and low responsibility of the event 
(low blame event, low culpability incidents). Notably 
a high degree of responsibility (blameworthiness) is 
referred to scandals which are controllable and per-
sonal negligence. 
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3 EffECT Of CELEBRITY ENDORSER 
SCANDAL

3.1 Meaning transfer mode 

McCracken (1989) proposed the “meaning 
Migration Model” (Meaning Transfer Mode), 
depicting that the endowed cultural and meaning-
ful significance of celebrity endorsers would be 
transferred to products, and then to consumers via 
endorsement. According to this model and empirical 
researches, it could be found that, celebrity endorser 
scandals will significantly reduce the public’s trust-
worthiness and preference towards the endorser, 
and then low the advertising effectiveness. Thereby 
it would damage the public’s confidence in endors-
ing goods, and then affects the sales and earnings. 
Till (1998) and White (2009) also proved that the 
bad influence can be spread to the brand image 
through the associative link. In addition, Shangwei, 
Lishan and Liwei (2010) concluded that the actual 
negative impact could be adjusted by the resilience 
of spokesperson’s established image and the brand 
strength. 

3.2 Scandals may have a positive effect

In general, scandals about the endorser would harm 
the celebrity and the brand. However, based on some 
actual cases, Louie, Kulik and Jacobson (2001) and 
Money et al. (2006) found the impact path of nega-
tive events is not static. Sometimes the scandals even 
enhance the image of their spokesmen and endorsed 
firm value, such as Nancy Kerrigan incident. Besides 
the slight negativity, it is also found out that a high 
matchup between the nature of the brand and the 
nature of the scandal may produce goodwill. for 
instance, an arrest record could gain more respect 
in hip-pop during the young man (Kamins, M. A. 
1990).

3.3 Celebrity blameworthiness for scandals 

Louie et al (2001) pointed that blame is a crucial 
dimension of perception. It suggested that, in the situ-
ation of very high blame events (such as alcoholism), 
the majority of consumers think that the spokesper-
son should be condemned, and therefore feel angry 
and disgust toward the endorser and then harm the 
firm value. On the contrary, for the low blame events 
(like illness, etc.), consumers prefer to show more 
compassion, sympathy and affection. Thus, with 
proper media exposure and visibility, positive percep-
tion and attitude will be aroused towards the spokes-
person and the brand.

3.4 Effect for other parties in the same industry

from the perspective of spillover effects and brand 
association, scholars discovered that, in the same 
industry, the brand similar to the scandal brand will be 
negatively affected; in contrast the dissimilar or unre-
lated brand will be positively impacted (Bush, 2004).

4 COMPANIES’ RESPONSE fOR CELEBRITY 
ENDORSER SCANDAL

4.1 Judgment factors 

Mostly, companies would make the (dis)associative 
decision depending on the nature of the scandals. for 
instance, the celebrity involved in a murder or rape 
would be immediately dismissed, on the contrary, the 
celebrity is a victim of an illness would be retained. 
But, in a real situation the boundary of scandal the 
nature is not so obvious and clear. Thus, oftentimes 
companies need to take consumer perceptions of 
blameworthiness into consideration.

4.2 Strategy selection

Louie and Obermiller (2002) suggest that if it is a 
potential company-celebrity relation, consumers may 
not pay attention to the company’s reaction, but focus 
on the situation facing the star. Despite of the nega-
tive incident, companies would enhance their brand 
image by selecting a low blame endorser, since there 
would be some championing and compensation about 
the person.

In an established company-celebrity relation, the 
focus is primary on the company’s response, and 
whether the judgment is based on the blameworthiness 
of the endorser. Most studies reveal that  companies 
should retain low responsible or low blameworthiness 
spokesperson, but abandon the high responsible or 
high blameworthiness spokesperson.

5 LIMITATION AND fUTURE EffORTS

5.1 Fewer research on different types of celebrity, 
attributes of products

The majority of existing studies is aimed at sports 
star, rarely on other types of celebrity spokesperson, 
such as political figures, actors or other figureheads. 
Besides Edwards (2009) discussed the spokesper-
son gender have different effects on negative events, 
another spokesperson characteristic differences (such 
as celebrity type) are not studied. Additionally, differ-
ent product attributes (such as fMCG and durables) 
research are even more rarely.
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5.2 Very few studies involved of the consumer 
network comments

The vast majority of existing studies is based on the 
experimental method. More and more scholars began 
to focus on the customer online reviews, but only 
Shruti (2009) and Petty (2011) used semantic anal-
ysis, with the Internet blog to discuss the impact of 
celebrity endorser scandal. Thus, it would helpful to 
take advantage of consumer online reviews to dig the 
negative impact of the event.

5.3 Limited research on strategies of endorsement 
companies

When star negative events occurred, Louie and 
Obermiller (2002) thought that coping strategies for 
companies could be defined two kinds: Keep spokes-
person or abandon spokesperson. 

Table 1. Typical celebrity endorser scandals.

Celebrity Scandals Endorsement 

Enterprise 
strategy

Retain Abandon

O.J.Simpson Murder Hertz √
Sharon 
Stone

Slander 
China

Dior √

Edison 
CHEN 

Pornography Levis √

Gillian 
ZHONG

Pornography Disneyland  √

Cecilia 
ZHANG

Pornography Jieeryin √

Liu Xiang Out of Race Nike √
Annie YI Derailment Eastern Shop  √
Phelps Drug abuse Mazda 

Motor 
√

Angela 
ZHANG

Drug abuse Meters 
bonwe 

 √ 

Zhang Ziyi Donation 
fraud 

Maybelline  √

Tiger Woods Affair Nike  √
Han HAN Ghostwriter Eslite √
Natalie 
ZHAO

family 
violence 

Healthy 
drinks 

√

Yang SUN Drive 
without 
license

Hyundai √

Daimo LEE Drug abuse Dongfeng 
Nissan 

 √

Zhendong 
KE 

Drug abuse Disneyland  √

Haibo 
HUANG 

Prostitute Chery 
Automobile 

 √

from the Table 1. we could see that the response 
of the company towards the tarnished celebrity may 
be inconsistent with the blameworthiness rule exactly. 
Such as Liu Xiang, 2008 “out of the race”, Nike 
released a new ad which takes Liu Xiang’s drop-out 
as the theme within 12 hours. On the contrary, VISA 
chose to replace Liu Xiang’s ad next day.

Many real cases have involved doubtful and com-
plex culpability. for instance, a celebrity’s derail-
ment or domestic violence has been alleged but not 
proven. Or if the endorser candidate holds in very 
high esteem, consumers may not downgrade him by 
an accident, which would also affect the company’s 
reaction. Perhaps for a national-renowned celebrity, 
the endorsed company would take totally opposite 
strategy in different district. Situation likes Edison 
Chen’s Pornographic incident, different parties may 
be different treated by endorsement companies. Such 
as Therefore, in addition to responsibility attribution, 
more factors affecting the company’s response should 
be explored.
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ABSTRACT: The competition among enterprises becomes increasingly fierce with the fast development 
of the domestic market economy in recent years. The enterprises are devoted to improving the efficiency of 
 operation and management and to strengthening the financial management system so as to increase the com-
petitiveness of the enterprise in the market.

KEYWORDS: Enterprise; Financial accounting; Standardization.

As the development and improvement of market 
economy, the enterprises in China confront with 
opportunities and challenges. Enterprise managers 
should standardize the management regulation and 
quicken the modern construction of the enterprises 
in order to gain superiority in the fierce market com-
petition. Financial management, as the core of an 
enterprise, is not only the focus for it, but also the 
key element to realize the modern construction of 
the enterprise. Therefore, enterprises ought to estab-
lish scientific and reasonable financial management 
system and improve the efficiency both in enter-
prise management and in economy through financial 
accounting.

1 BRIEF INTRODUCTION OF ENTERPRISE 
FINANCIAL ACCOUNTING

Financial accounting originally refers to the account-
ing for the economic activities the accounting entity 
has already happened or completed, i.e. The gen-
eral name of bookkeeping, calculation and accounts 
submitting. Modern financial accounting adds the 
financial accounting before the event and within the 
event to it. Financial accounting can give feedback 
immediately on the operation of the plan or budget 
and make instant adjustment to the schedule so as 
to guarantee it to work for the object expected. The 
enterprise managers are able to discover the problems 
existed in the management process on time and con-
duct research to solve them in order to increase the 
competitiveness of the enterprise and to make sure its 
stable development.

2 DRAWBACKS EXISTED IN TENERPRISE 
FINANCIAL ACCOUNTING

2.1 Imperfect financial accounting system in 
enterprises

Enterprise financial accounting plays an important 
role in the overall management and operation as the 
significant basis of helping managers find out and 
solve problems. However, there still lacks of the com-
plete accounting system and accounting procedure 
in actual management among most of enterprises, 
which leads to the disorder of internal management 
and supervisory system and consequently the prob-
lems frequently occurring. The problems are reflected 
in the following aspects: firstly, a unclear entity in 
financial accounting. Financial officers often confuse 
personal assets and enterprise assets, which results 
in misappropriating assets. Secondly, low quality of 
the accounting officers. The financial accountants 
are quite important in the enterprise and they must 
be equipped with professional knowledge and skills 
as well as experienced in dealing with accounting 
affairs. However, in fact, because some Small and 
Medium Enterprises lack of complete management 
regulation and staff institution and many managers 
directly employ their relative, the staff undertaking 
such an important position are usually lack of pro-
fessional knowledge and skills as well as some expe-
rience. They can’t satisfy the requirement enterprises 
set of professional accountants, and they are incapa-
ble of the financial accounting in enterprises. It will 
seriously affect the accounting management or even 
result in great loss.
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2.2 Non-standard account establishment

Account establishment is necessary to the self man-
agement for the enterprises, therefore, it should take 
the enterprise’s nature, scale and volume of business 
into consideration. However, the books of most enter-
prises are usually prepared to respond to the regulation 
that financial institutions must establish an account 
to use invoice so that many accounts are substituted 
by invoices and are confused in this process. Some 
enterprises, even establish different accounts to evade 
paying taxes and make fake accounting information. 
Some don’t observe the general principle in financial 
accounting, drawing expenses in advance do not com-
ply with amortization and the income do not match the 
expenses. The incomplete management system makes 
it possible that some enterprise leaders have the right 
to manipulate the accounts, which exerts serious influ-
ence to the quality of accounting information.

2.3 Weak internal control over financial accounting

The internal system in enterprises consists of audit 
system, accounting check system and the examina-
tion and approval system in revenue and expenditure, 
etc. In fact, the phenomenon of disorder in labor divi-
sion and violation of laws and regulations within the 
enterprises happen frequently, which seriously affect 
the normal conduction of financial accounting and 
leads to severe economic loss.

2.4 Mistakes of basis information in accounting

Financial accounting involves and deals with the 
data and information related to enterprise economic 
activities. As a result, the authenticity and reliability 
of the information is the prerequisite to the success-
ful financial accounting. As the enterprises have been 
expanded greatly, the economic activities are becom-
ing more and more complex, which subtly increases 
the difficulty of accounting work. The accounting 
officers need to collect more and more complicate 
data and take records and make an analysis. The tech-
nical personnel have to devote too much energy and 
patience during this process. Actually, due to some 
objective and subjective reasons, some errors, still 
can’t be avoided in data processing. The truth of infor-
mation in financial accounting can not be guaranteed.

3 STANDARDIZED MANAGERIAL MEASURES 
IN ENTERPRISE FINANCIAL ACCOUNTING

3.1 Strengthening education and training of 
financial officers

The professional skill, ethics and working experi-
ence of financial officers can directly decide whether 
the accounting work in an enterprise operates 

successfully or not. Enterprises should take a com-
prehensive consideration of the above elements when 
arrange these people and set reasonable number 
according to the nature, scale and volume of business 
of the enterprise. Meanwhile, enterprises should also 
stick to the people-based principal, caring for them in 
work and life, giving them reasonable salary, benefits 
and bonuses, positively coordinating their work with 
other departments. As to the professional skill, enter-
prises should require them to study hard to improve 
their professional capability and to get familiar with 
the basic knowledge and skill in financial accounting. 
Enterprises can organize some professional training 
for these staff on regular and conduct examination 
for those who participate the training. Those who 
get high marks can be awarded while those who fail 
the examination should be eliminated on time. In 
this way, the accounting officers are encouraged to 
improve their working ability, maintaining the quality 
of accounting. At the same time, enterprise managers 
ought to attach importance to the strengthening trust-
worthiness of accounting officers. they lack of correct 
guidance in professional ethics so that many of them 
are not honest, making fake accounts for the pursuit 
of personal advantages because there are no relatively 
complete ethic system in accounting.Enterprises 
should strengthen the education of honesty for the 
accounting officers continually and organize them to 
learn the related laws and regulations regularly, hop-
ing that they could standardize their professional eth-
ics by the obligation and responsibility in Accounting 
Law and improve their own professional ethics.

3.2 Establishing complete enterprises accounting 
managerial system

Complete management system is the basic foundation 
of enterprise self-management and effective opera-
tion. It is necessary to standardize financial  accounting 
and establish complete and reasonable managerial 
system. The primary task is to build relatively com-
plete external supervision system. Therefore, the 
government should perfect the laws and regulations 
related to enterprise accounting management and 
monitor the financial accounting work and enter-
prise activities by the legal system. The government 
ought to standardize the regulation of charge, make 
the task delegation known to the public and provide 
overall guidance in the development of bookkeeping 
in intermediate agents. The phenomenon of some 
enterprises violating laws and regulations during 
the process of financial accounting and operation 
should be punished by the government immediately 
accordingly to give a warning to them. Meanwhile, 
the standardization of financial accounting can be 
realized by strengthening social supervision theory. 
As a result, capital verification from the third party 

9781138027282_Chp_3063.indd   1130 22/04/15   9:50 PM

 



1131

and accounting audit could be made. The enterprises 
should also build and improve the managerial system 
domestically. The enterprises could build internal 
accounting management system, a system of personal 
responsibility, financial procedural system, system of 
internal check, financial analysis system and so on. 
They can strengthen each link in accounting works 
to formalize and systematize the internal accounting 
and guarantee the increase of work capability.

3.3 Tightening the enforcement of accounting system

Complete accounting management system lays a 
solid foundation for the standardization of enterprise 
accounting. the system could play a role to the most 
extent so long as it is carried out practically. Therefore, 
enterprises must deal with every problem in financial 
accounting strictly according to standardized proce-
dures, making sure that each link can be effective and 
correct. Only in this way, can the enterprises realize the 
standardization in financial accounting and make right 
and scientific decisions based on accurate and reliable 
information when deciding on important policies.

3.4 Strengthening the internal control over 
financial accounting

The internal control of enterprises consists of audit 
system, cost accounting system and financial revenue 
and expenditure approval system, etc., which could 
effectively improve the problems existed in financial 
accounting and increase the quality and efficiency of 
the accounting management. Policies made by man-
agers within the enterprise play an irreplaceable and 
important role in enterprise operation and management. 
Therefore, managers should attach more importance 
to the internal control over financial accounting and 
promote the accuracy of decisions through improving 
the quality of accounting information. 

4 STRENGTHENING THE PROFESSIONAL 
ETHICS OF ACCOUNTING OFFICERS

As the direct executor of financial accounting, the 
professional integrity and ethics of accounting 
officers have direct impact on the work. The enter-
prises must take some measures to strengthen their 
ethics in order to guarantee the normal management 
and standard operation.

4.1 Establishing complete accounting professional 
ethics system

The professional ethics of accounting officers 
need the constraint of complete ethics system as 
enterprises need a complete system to standardize 

management and operation. Western countries are 
more experienced in this aspect. China, basing on 
the western experience, could relate the reality and 
establish complete and reasonable accounting pro-
fessional ethics which the ethics and trustworthiness 
construction can follow. In addition, the definition of 
the ethics should be concrete and detailed so that the 
accounting officers are able to actually find out fea-
sible guidance when meet some problems, improving 
the operability of standardization in accounting pro-
fessional ethics. 

4.2 Strengthening credibility education

The accounting management industry in China is 
still developing, so the professional skill is simply 
emphasized while ethics ignored in the selection of 
accounting officers. In the long term, it will lead to 
low-quality accounting information and stagnant 
development. Therefore, China must strengthen 
the credibility education in daily work and make 
credit and ethics to be an important standard in 
the audition. The credibility education ought to be 
placed on the key position in educating accounting 
officers in order to promote the professional qual-
ity. Meanwhile, accounting officers should be strict 
to themselves according to the professional ethics 
and abide by the laws and regulations, trying to keep 
a good ethic attitude and order in the accounting 
industry. 

4.3 Perfecting the internal and external supervision 
system

Credibility education needs to be strengthened and 
consolidated internally and externally. On one hand, 
certified accountants office, firstly standardize the 
behavior of the certified accounting personnel from 
regulation to basically prevent some actions of break-
ing law and regulation, e.g. fake accounting. On the 
other hand, external supervision institutions should 
increase the enforcement and positively enhance the 
awareness of the importance and necessity in cred-
ibility construction and create a better outer atmos-
phere. Moreover, the nation also should strictly crack 
down the actions of violating law and regulation as 
to maintain deterrence to other accounting personnel 
and to make them be aware of the danger of these 
illegal behaviors.

5 CONCLUSION

Financial accounting plays an important role in 
enterprise management. Enterprises are able to take 
full control over the variety of economic activities 
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and expenses and expenditure only with accurate 
and complete accounting information, exchang-
ing them into substantive value and profit through 
correct and scientific strategies. Standardizing 
financial accounting system is a long-term and 
significant work. Only in this way, can the enter-
prises make scientific and right decision for the 
future direction and make reasonable strategies 
so as to realize the sustainable development of the 
enterprises.
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ABSTRACT: Huashan Rock Paintings (HRPs) on cliffs on both sides of Zuojiang River are being nominated 
for inscription on the World Heritage List. Therefore, the tourism development of Zuojiang River should follow 
the rules for World Heritage sites. Attention should be paid to the protection and inheritance of HRPs and the 
associated ancient civilization which was created by the people of Luoyue who were the ancestors of the Zhuang 
nationality. This paper expounds the concept and classification of World Heritage sites; the qualifications and 
evaluation standards for inscription on World Heritage sites; the protection principles, systems of supervision, 
and inspection of World Heritage sites. The author also analyzes the significance and qualification of HRPs in 
Zuojiang River area being nominated for inscription on the World Heritage List. Finally, the paper puts forward 
some suggestions for tourism development of Zuojiang River from the perspective of World Heritage.
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1 INTRODUCTION 

Due to economic development, wars, natural disas-
ters, and many other various reasons, more and more 
human heritage is facing the threat of destruction and 
disappearance. However, some heritage host nations 
still ignore the protection of heritage because of the 
lack of funding and technology for the protection. In 
order to protect the precious heritage and wealth of 
human beings, promote the international cooperation 
in such aspects as protection funds and technology, 
The World Heritage Convention has been passed by 
the United Nations Educational Scientific and Cultural 
Organization (UNESCO) in Paris in 1972. Besides, 
UNESCO also has established the World Heritage 
Committee specifically to be responsible for the 
implementation of this convention. Many national and 
regional governments have signed on as state parties of 
the World Heritage Convention, and actively nominate 
items for inscription on the World Heritage List. By 
the 38th World Heritage Committee meeting, which 
was ended on June 25, 2014, 1007 items have been 
listed on the World Heritage List. Since China became 
one of the charter nations in 1985, the work of nomi-
nating for World Heritage was brought to the attention 
of the governments at all levels, and then an upsurge of 
nominating for World Heritage appeared. China cur-
rently has 47 World Heritage items, ranking the second 
place in the world (after Italy which has 50).

Representing the ancient Luoyue culture of Zhuang 
nationality, HRPs has already been applied for the World 
Heritage since the beginning of 2003, and were listed 

on the China World Cultural Heritage Tentative List in 
2007 and 2012. Six government entities that belong to 
three levels of government offices, including Guangxi 
Zhuang Autonomous Region, Chongzuo City, and four 
counties/districts such as Ningming, Longzhou, Fusui, 
and Jiangzhou, are all working together and preparing 
actively for nominating HRPs for 2016 World Cultural 
Heritage listing. Especially from the beginning of 
2013, comprehensive efforts have initiated for the 
HRPs nomination. These efforts have drawn a great 
deal of attention in every community of the society. 
In China, while all levels of government departments 
and tourism scenic areas are working hard towards the 
declaration of the World Heritage sites, they also use 
these activities to create economic benefits by attract-
ing tourists. On the other hand, people like to visit her-
itage tourism resources. These activities have already 
become a trend. Whereas, in the past, many problems 
appeared when World Heritage sites in China were in 
the process of developing World Heritage resources. 
Huashan Rock Paintings are located sporadically on 
the cliffs of Zuojiang River, so the tourism develop-
ment of Zuojiang should be based on the perspective 
of World Heritage.

2 INTRODUCTION ON WORLD HERITAGE

2.1 Concept and classification of world heritage

World Heritage refers to the world heritage items 
confirmed by UNESCO and the World Heritage 
Commission. These heritage items are rare, and 
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currently an irreplaceable wealth of the human world 
are cultural relics and the natural landscapes recog-
nized by all mankind that these items have outstanding 
significance and universal value. World Heritage sites/
items include world natural heritage, world cultural 
heritage, mixed cultural and natural world heritage, 
world cultural landscape heritage, world memory herit-
age, world oral and intangible heritage of humanity [2].

2.2 Rules of world heritage

2.2.1 Strict and meticulous evaluation standards
World cultural heritage and world natural heritage 
are defined clearly in the first and second articles of 
the World Culture and Nature Heritage Convention 
[3], The 24th article in the Guide to Action for 
Implementing the World Heritage Convention 
(referred to as the Guide to Action) specifies the eval-
uation criteria of the world’s cultural and natural her-
itage. There is a total of ten assessment criteria for 
world heritage site: 6 evaluation criteria for world 
heritage site and 4 criteria for assessment of the world 
natural heritage. Nominees must have outstanding 
universal value of the property, manifested in at least 
one of the ten criteria. Otherwise, it will no longer be 
eligible to be nominated as a World Heritage site, let 
alone become a World Heritage site. World Heritage 
criteria are strict and meticulous.

2.2.2 Principles of world heritage protection 
For World Heritage items, authenticity and integ-
rity are the basic premises for nominating an item 
to be listed on the World Heritage List. Protecting 
the authenticity and integrity is a basic principle for 
guiding the development and exploiting of the World 
Heritage items.

2.2.2.1 The authenticity principle 
“Authenticity” was first proposed in The Venice 
Charter. Since then, the Guide to Action pointed out 
that “a cultural heritage to be listed in The World 
Cultural Heritage List should meet at least one cri-
teria about outstanding universal value given in The 
World Heritage Convention and with authenticity”, 
each established item should “meet the judgments of 
authenticity in design, materials, techniques or sur-
roundings, personality and inscape, etc. ” The Nara 
Document pointed out further that: “Aspects of the 
sources linked to authenticity judgments may include 
form and design, materials and substance, use and 
function, traditions and techniques, location and set-
ting, and spirit and feeling, and other internal and 
external factors. The use of these sources permits 
elaboration of the specific artistic, historic, social, 
and scientific dimensions of the cultural heritage 
being examined.” Authenticity in this document obvi-
ously applies to cultural heritage at that time, while 

it also applies to natural heritage, whose authenticity 
shall be protected as well. For example, those natu-
ral heritages aimed at protecting special ecosystems 
must not randomly have alien species introduced or 
existing species extirpated.

2.2.2.2 The integrity principle
Integrity is a measure of the wholeness and intactness 
of the heritage and its attributes. It is stated in The 
Guide to Action that World Heritage items should be 
examined for the conditions of integrity in terms of 
assessing the extent to which the following properties 
are met: a) all elements necessary to express its out-
standing universal value; b) adequate size to ensure 
the complete representation of the features and pro-
cesses which convey the heritage item’s significance; 
c) adverse effects of development or negligence. It 
also provides the specification for four criteria that 
are related to natural heritage integrity. The first 
one is integrity of physical space, for example there 
should be a peripheral buffer zone to protect a World 
Heritage site, moreover the boundary between herit-
age core region and buffer region shall be definitive. 
The second one is integrity of environment, which 
means historical or cultural (culture concept) or nat-
ural ecological environment. In conclusion, integrity 
refers not only to natural heritage but also to cultural 
heritage.

2.2.3 The supervision mechanism of the world 
heritage

The World Heritage List is not a lifelong system. A 
heritage item successfully joining The World Heritage 
List does not mean that it can “sleep without any wor-
ries”. We all know that the World Heritage not only 
has strict selection conditions and evaluation stand-
ards, but also more continued thorough supervision 
and inspection system which includes reactive detec-
tion and systematic detection. The World Heritage 
Convention and Guide to Action all require the charter 
nations to have a regular comprehensive professional 
assessment for the status of World Heritage in their 
own countries and submit a detailed report [6] to the 
World Heritage Committee (this is the systematic 
detection). The World Heritage Committee organizes 
experts to inspect and evaluate the World Heritage 
item, and then takes corresponding measures accord-
ing to the situation of the assessment. If the situation 
is too bad and difficult to change, the international 
community will supervise and help the host nation. 
If the World Heritage is threatened by serious special 
dangers, it will be listed in the List of World Heritage 
in Danger. At last, if the heritage is indeed unable to 
stop the heritage value loss and deterioration of the 
environment, it will be removed from World Heritage 
List and the List of World Heritage in Danger (this is 
reactive detection) [7]
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3 ON TOURISM RESOURCES IN 
ZUOJIANG RIVER HUASHAN AREA AND 
APPLICATION FOR WORLD HERITAGE OF 
HRPS

3.1 General situations of tourism resources in 
Zuojiang River Huashan area

Zuojiang Huashan is located in South Asian tropical 
regions and rich in tourism resources: 1. The great vari-
ety of natural tourism resources. Zuojiang and its branch 
river Mingjiang have peculiar karst landscape and beau-
tiful scenery. Many river reaches have peaks skyrocket-
ing, cliffs confronting, and mist floating. The scenery 
is like poem and painting, it is not the Lijiang River 
but like the Lijiang River, it is not small Three Gorges 
but exceeds small Three Gorges. It is called the Thyme 
Landscape Gallery. 2. Strong Zhuang folk customs 
tourism resources. The Zhuangs’ population accounts 
for more than 90% in the Zuojiang River basin. It is 
one of the famous Zhuang nationality concentrated res-
idences. There are many Zhuang villages built along the 
river. The people in the village are simple and sincere. 
Zhuang custom is strong, of which the most famous is 
Singing Fair Day. 3. The valuable HRPs culture tourism 
resources. In Zuojiang and Mingjiang, a large number 
of ancient rock paintings are on rock cliffs on both sides 
of the rivers. Because the size of Ningming rock paint-
ings is the biggest, portrait is maximum and the content 
is the richest, rock paintings on Zuojiang River and its 
branches are collectively called as HRP or Huashan cliff 
painting. The contents of these HRPs are mostly por-
traits, there are also bronze drum, bronze bell, horses, 
dogs, other animals, and some weapons. Mysterious 
ancient rock paintings and unique Zhuang nationality 
ethnic styles bring out the best to each other, add radi-
ance and beauty to each other. According to historical 
records, HRPs were found by people in the Southern 
Song Dynasty period. Mysteries have existed for a long 
time on who the artists were, when, how and through 
what way they were painted, and what contents were 
painted. For decades after the founding of P.R. China, 
experts and scholars in China and abroad have come 
to explore and research the area to solve the riddle of 
HRPs. At the same time the HRPs also attracted a large 
number of tourists to visit.

3.2 Significance of nominating HRPs for world 
heritage

The HRPs being nominated for the world cultural 
heritage have been finalized after several adjust-
ments. Currently, a total of 38 of the most typical 
cliff paintings are included in the scope of nomina-
tion. These HRPs are bound together in one package 
in the name of “Zuojiang HRPs Cultural Landscape” 
for the nomination. These HRPs are located in four 
counties (or district) including Ningming, Longzhou, 

Jiangzhou and Fusui. The significance of nominat-
ing HRPs for World Heritage is summarized below. 
Firstly, the nominated world heritage site is to obtain 
international certification, which has the brand of 
high authority and credibility. Therefore, HRPs can 
provide visibility of Zuojiang River basin’s rock 
paintings after the nomination. It can not only bring 
the development of the whole Huashan Scenic Area, 
but also radiate the surrounding areas and enhance 
the awareness of people to protect HRPs and its 
implication of the LuoYue Culture. Secondly, once 
the nomination of HRPs is successful, it will fill 
the Chinese world heritage “family” a blank. That 
is, the World Heritage list has included 27 rock-art 
heritage sites until 2013 and even though China has 
many ancient rock paintings heritage sites, but none 
of them are listed on the World Heritage List. At last 
and most importantly, if it’s successfully nominated 
for the World Heritage, it will have more opportuni-
ties to protect the cultural heritage of HRPs. For more 
than 2000 years, HRPs have been suffered from the 
weathering (erosions caused by rain, sun and wind), 
part of the rocks appeared cracking, cracks, water 
seepage, shedding and weathering damages. Huashan 
rock paintings are precious wealth of ancient LuoYue 
people who were the ancestors of Zhuang nationality, 
they are supposed to be protected. Through nominat-
ing for World Heritage and inscription on the World 
Heritage list, we can get financial, technical and other 
support from the international community.

3.3 Qualifications of HRPs for world heritage

Huashan rock paintings are one of the world’s larg-
est ancient paintings. It has the characteristics of 
imposing manner. Rock paintings, mainly created 
by adopting the method of projection monochrome 
flat painting. It reflects the unique ancient Luoyue 
artistic skills and characteristics which provide the 
real basis for the culture and history study of dying 
in the history of the ancient Luoyue (9). It conforms 
to the first and the third of the ten requirements that 
are included in The World Heritage Convention for 
nominating HRPs for World Heritage. Huashan rock 
paintings were drawn on the cliffs of Zuojiang River 
and its branches, such as Mingjiang, Pingerjiang and 
Black River. They have a unique style of painting. But 
painting on the rock cliffs is so difficult. It reflects the 
ancient superb artistic creativity. Therefore, it con-
forms to the requirements of the first criterion of “clas-
sic work that embodies human creativity”. Huashan 
rock paintings display the scenes of sacrifice, worship 
and routine life of ancestors that lived more than two 
thousand years ago. They depict countless objects 
which were drawn vividly, such as the mage of fig-
ures, animals and plants and articles of drums and so 
on. They showed a picture of two thousand years ago 
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that ancestors of the Zhuang Nationality were in daily 
life and prayed that God blessed the good weather 
for crops and sacrificial activities. Huashan rock art 
also presents the reality of what has been lost in the 
customs and habits. These can meet the requirements 
of article three of the standard “present the relevant 
existing or have disappeared cultural traditions and 
unique civilization evidence”.

4 SUGGESTIONS FOR ZUOJIANG RIVER 
TOURISM DEVELOPMENT 

Although Huashan rock art has not yet become a World 
Heritage site, the tourism development should be pre-
pared for the future. People should actively learn from 
the advanced experience of the tourism development 
and heritage protection of the majority of the World 
Heritage sites. At the same time, we should learn the 
painful lessons of tourism development and heritage 
protection in a few World Heritage sites. We must not 
step on the “yellow” or “red” line related to World 
Heritage rules. We should do everything according to 
the rules of the World Heritage. Therefore, the author 
of this paper puts forward the following suggestions 
on tourism development in Zuojiang River area. 

4.1 Strengthening advocacy and education on the 
knowledge of world heritage

According to the world heritage protection experiences 
in developed countries, they focus on carrying out 
publicity and education about heritage knowledge to 
the public. The World Heritage is a system’s engineer-
ing, the declaration of HRPs cultural heritage is really 
a good situation to carry out publicity and education 
awareness of heritage for the government department, 
the Huashan Scenic Area and the regional distribution 
of the surrounding villages’ residents of HRPs, so 
we can make people understand what is the relevant 
knowledge of World Heritage, qualification, super-
vision and inspection system of World Heritage. In 
addition, through the publicity, we can also make peo-
ple know more about significance of declaring world 
cultural heritage, how to protect the HRPs, and the 
relevant laws and regulations for protection of HRPs. 
Popularizing the knowledge of World Heritage is con-
ducive to forming a good atmosphere for the protec-
tion of the heritage of the HRPs, to better promote the 
nomination of HRPs for world cultural heritage, and 
further promote Zuojiang River tourism development.

4.2 Fine interpretation of the rules of world 
heritage, scientific planning

Zuojiang tourism planning is not only planning 
for development but also planning for protec-
tion. Huashan rock paintings are a unique artistic 

achievement. In the process of its development, we 
can’t destroy its artistic and cultural value. According 
to the requirement of the World Heritage Convention 
authenticity and integrity should be strictly protected. 
Experts should be retained to carry out  scientific 
planning: On one hand, re-examining the previ-
ously proposed and approved outline of Guangxi 
Huashan Scenic Area overall planning (2012–2030); 
On the other hand: re-evaluating the following 
draft  proposals: Huashan Tourism development 
plan (launched in 2014) and “Ningming HRPs core 
scenic zone control detailed planning” “Guangxi 
Zuojiang Basin tourism concept planning” (launched 
in 2013) “Guangxi Zuojiang Basin tourism master 
plan” (launched in 2013) and so on. For the experts 
in planning these projects, we must let them follow 
the concept of World Heritage Protection, also we 
should check strictly when reviewing these plans, 
and we must assess whether these plans are scientifi-
cally sound and are advantageous to the protection of 
the future of the World Heritage. Many problems in 
other World Heritage sites are due to poor planning. 
For example, in 1980s and 90s, the Tower of Gong 
and Drum outside the gates of Zhangjiajie national 
Forest Park in Wulingyuan center view (also in the 
Jinbian river’s upstream), a large number of tourist 
accommodation and catering reception facilities were 
constructed, resulting in this area being seriously 
“urbanization, artificiality, commercialization”. Also 
because there were no sewage treatment facilities, the 
water of Jinbian river was seriously polluted by these 
reception facilities. 

4.3 Tourism development construction should 
strictly follow the laws and regulations related 
to heritage protection

Under the background of market economy, the tour-
ism products created by tourism scenic spots need to 
meet the market demands. However, HRPs are cul-
tural heritage, we must abide by relevant laws and 
regulations if the area of HRPs is developed for tour-
ism products. At present, several laws apply for the 
protection of HRPs, such as the Protection of World 
Cultural Heritage Management Measures` and the 
Guangxi Zhuang Autonomous Region Rock Paintings 
of Zuojiang River Protection Measures. Any tourism 
products violating relevant laws and destroying the 
authenticity and integrity of cultural heritage should 
never be developed despite the fact that they can 
meet the needs of tourists’ preference. For example, 
“Approaching Huashan” large-scale tourism project, 
also known as the “Impression Liu Sanjie” compan-
ion, was proposed with the intention to bring live 
the ancient Luo Yue civilization of the ancestors of 
the Zhuang nationality. The project proposed six 
unique elements, including “Heading for Huashan”, 
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“Luo Yue Rhyme”, “Tu Zhai Style”, “Rock Story”, 
“Stage in Moonlight”, and “Ceremony on the 
Cliff”[10]. The project was creative, but it required 
some construction on the side of the Zuojiang River 
basin for the proposed night shows and activities, it 
bounded to cause some damages to the whole envi-
ronment of HRPs’ cultural heritage because of set-
ting stage especially the stage lighting. Besides, it 
acts against the provision of “should not use a strong 
light directly irradiating Huashan rocking paintings” 
in the Guangxi Zhuang Autonomous Region Rock 
Paintings of Zuojiang River Protection Measures. 
Finally the “Approaching Huashan” large-scale tour-
ism project had to be terminated. Accordingly, we 
should carefully consider the development of tour-
ism products of Huashan and never forget the lessons 
of this project.

When a planning is approved, documented by rel-
evant government departments, it is the legal ground 
for the exploitation and construction of the planned 
area, and it can regulate and restrict all behaviors 
for the exploitation and construction of the planned 
area. When developed, it should be managed strictly, 
and be carried out strictly following the plan in the 
construction of scenic spots to avoid many mistakes 
other heritage sites in China has made such as arti-
ficialization, commercialization, and urbanization. 
Huangshan Mountain, Mountain Tai, Wulingyuan, 
and Jiuzhaigou are among those that have made this 
kind of mistakes. These three “-izations” phenomena 
in World Heritage sites demonstrate the construction 
of scenic spot did not obey the policy. The Huashan 
area of Zuojiang should take care of the development 
of reception facilities about eating, living, and trave-
ling entertainment. Besides, protect the local natural 
tourism resources, cultural tourism resources, espe-
cially the civilization of Zhuang ancestors Luoyue 
such as the HRPs. 

4.4 Market appropriately and control volume of 
tourists

The main purpose of HRPs as a cultural heritage 
is not only to protect it, but also the civilization 
of Zhuang ancient Luoyue reflected by the HRPs. 
Contrary to increase the tourists’ numbers through 
advertising, the managers of heritage site should 
identify specific target consumers, control the vol-
ume of visitors, and raise the standards of herit-
age protection at the same time. The planning and 
implementing of marketing activities affect the tour-
ist traffic of heritage sites. The HRP scenic spot’s 
marketing activities should consider the environ-
mental capacity and traffic if they don’t want to be 
destroyed by an influx of tourists. We should adopt 
conservative tourism marketing means to stabilize 
and equalize the tourist volume to the scenic spots 

when it is in the period of the tourist peak season. 
Measures should be in place to avoid the situation 
that the tourism is overheated and surpasses its tol-
erating capacity. Moreover, we should create some 
other marketing means to attract tourists when it 
is in the off-season. Let Huashan heritage tourism 
resources have a balanced and rational use whenever 
in the peak or trough season.

5 CONCLUSION 

World Heritage is the most precious common prop-
erty of mankind. The sites/items included on the 
World Heritage List definitely are elite heritage items 
because of the complex and strict eligibility and 
evaluation criteria. Whether it represents the human 
cultural heritage with splendid civilization that has 
endured many ages, or the fabulous natural herit-
age carved by the hands of the creator, they all need 
everyone’s appreciation and protection. China is a 
large country, and its culture has a long history, has 
created countless brilliant cultural heritages. Huashan 
rock paintings located in the southern border of China 
and in Zuojiang River basin are being nominated for 
World Cultural Heritage. In order to avoid repeating 
mistakes in other World Heritage sites, we should 
strictly follow the rules of the World Heritage in the 
process of tourism development and construction to 
facilitate the successful nomination for inscription 
on the World Heritage List, effective protection of 
HRP cultural heritage, long-lasting radiance of World 
Heritage, and sustainable tourism development in the 
Zuojiang River area.
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ABSTRACT: One way of providing the assurance that the products will perform satisfactorily over their 
useful lives to customers is through a product warranty. In warranty servicing, corrective and preventive main-
tenance actions have a significant impact on the total costs and exert a great influence on the product per-
formance. As warranty and maintenance is highly important in the context of products, they receive greater 
attention of researchers from different disciplines and the literature on the relationship between them are vast. 
So in this paper, a review of the literature which links warranty and maintenance was carried out, and then a 
framework to define new topics for future research was developed.

KEYWORDS: Warranty; Corrective Maintenance; Preventive maintenance; Literature review.

1 InTRODuCTIOn

In recent years, since the product warranty can be a 
powerful incentive in selling a product and a satis-
faction warranty provides an opportunity to woo the 
customers, it plays an increasingly important role in 
industrial transactions. So reducing the warranty ser-
vicing cost and improving the product performance 
has become a great issue for warranty service pro-
vider. One of the possible ways to achieve the above 
goals is by making optimal decision on the mainte-
nance strategies in the warranty period. Maintenance 
is usually classified into corrective maintenance (CM) 
and preventive maintenance (PM). Maintenance 
is significant in the warranty context since it has a 
major impact on expected warranty servicing costs 
and the product performance. So in this paper, we 
focus our attention on the link between warranty and 
maintenance and review the limited articles dealing 
with this topic, which are mainly published between 
2002 and 2013.

2 WARRAnTIES AnD MAInTEnAnCE

2.1 Product warranty

Warranty assures the buyer that the product will per-
form its intended function under normal conditions 
of use for a specified period of time. In this paper, 
we consider warranties for both new and second-hand 
products. And new products can be divided into 
the following four categories: consumer durables, 

consumer nondurables, industrial and commercial 
products, and specialized defense related products. 
In the context of warranty, there are four different 
perspectives: consumer perspective, manufacture 
perspective, public policy perspective and third-party 
warranty servicing provider perspective. Warranty 
plays different roles in these perspectives, but is 
common in the characteristic of being protectoral. 
According to different types of product sold and the 
purpose of satisfying a different perspectives’ need, 
there are many different types of warranties show as 
Tab 1. Whichever warranty policy chosen to guaran-
tee the product, it will have an impact on the prod-
uct cost and reliability. The consumers prefer to the 
products demonstrate high reliability. However, it will 
increase the product additional cost. So warranty ser-
vice provider must achieve a proper trade-off between 
the additional cost and product reliability. 

2.2 Maintenance

The critical issues for the consumer are product per-
formance. One of the ways of satisfying the consum-
er’s need is adopting proper maintenance policies. As 
indicated earlier, maintenance policies can be defined 
as actions to PM and CM. CM actions can be divided 
into improved repair, perfect repair, imperfect repair, 
minimal repair, worse repair and worst repair. And PM 
actions can also be divided into clock-based main-
tenance, age-based maintenance, condition-based 
maintenance, opportunity-based maintenance and 
design-out maintenance. 
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Table 1. Classification of warranties.

Standards of 
classification Types of warranties

Warranting which part 
of the product

Component warranty; system 
warranty

The number of the 
product

Single item warranty; fleet 
warranty(cumulative warranty)

Warranty policy 
dimension

One-dimension warranty; two 
dimension warranty

Renewing mechanism Renewing warranty; non-
renewing warranty

Maintenance cost Free replacement warranty; 
pro-rata warranty;rebate 
warranty

Precondition for 
maintenance

Complete warranty; conditional 
warranty

Time span of warranty 
period

Base warranty(BW) ; extended 
warranty(EW)

Complexity of the 
warranty policies

Simple warranty; combination 
warranty

The maintainability of 
the product

Repairable item warranty; 
un-repairable item warranty

3 REvIEW OF LITERATuRES 

The literature involving warranty and maintenance 
can be organized into warranty servicing with only 
CM actions, warranty servicing involving both CM 
and PM action and maintenance outsourcing dur-
ing the warranty period. In the literatures, the rela-
tion between warranty and maintenance is always 
described by mathematic models. These models are 
proposed depending on some of these factors. In the 
following sections, we will review these models by 
the categories organized by year.

3.1 Warranty servicing involving only CM

In the period between 2002 and 2004, Chen pre-
sented a maintenance/replacement policy under 
two- dimensional warranty. Iskandar studied two dif-
ferent repair-replace strategies for items sold with a 
two-dimensional free replacement warranty. Bai pre-
sented discounted warranty cost model for repairable 
series systems assuming the impact of repair actions 
on components’ failure time is minimal. Huang pro-
posed a Bayesian decision model for determining 
the optimal warranty policy for repairable products. 
Chukova present a framework to analyzing the life-
time of a unit which undergoes multiple repairs. In 
the 2005 and 2006, Iskandar developed a strategy 
characterized by four parameters. Bai studied a 
repair-limit risk-free policy and provided the first and 
second moments of the warranty cost per unit sold 

through censored quasi-renewal processed. Sheu split 
the warranty period into two intervals in which only 
minimal repairs can be undertaken, separated by a 
middle interval in which no more than one replace-
ment is allowed. Wu presented a decision model for 
manufacturing to determine the optimal price and 
warranty length to maximize profits. Jiang proved 
Jack’s model was correct and showed a more general 
model where the repair cost is random. Chen investi-
gated an imperfect production system with allowable 
shortages for products sold with free minimal repair 
warranty. Chukova consider a rectangular warranty 
region and divide it into three disjoint sub-regions. In 
the period between 2007 and 2009, Manna proposed 
a model that applied to automobile part or compo-
nent. Yun looked at two new warranty servicing strat-
egies. Manna considered the problem of calculating 
warranty cost with a rectangular two-dimensional 
policy with minimal repair. Jack proposed a strategy 
can be applied to the single components, the mod-
ules and the whole product. From 2010 until recently, 
Pan developed a continuous parameter Markov chain 
model for a warranty action determination policy for 
a machine. Park proposed warranty cost models on 
the quasi-renewal processes, and introduced altered 
quasi-renewal and mixed quasi-renewal processes 
to obtain the expected value of warranty cost. Rao 
worked on the decision to replace or repair depending 
on a variety of factors. vahdani developed a renew-
ing free replacement warranty policy for a multi-state 
deteriorating repairable product with n working 
states and n failure states. Banerjee analyzed the cost 
of a new two-dimensional warranty servicing strat-
egy that probabilistically exercises a choice between 
a replacement and a minimal repair to rectify the first 
failure in the middle interval. Su proposed two types 
of extended warranty policies from the manufactur-
er’s perspective.

3.2 Warranty servicing involving both CM and PM

In the period between 2002 and 2006, Wang devel-
oped a cost model using a Markov chain to jointly 
determine the production cycle, process inspection 
intervals, and maintenance level. Kim set up a model 
to determine when preventive maintenance carried 
out at discrete time instants by assuming the cost of 
preventive maintenance is borne by the buyer. Yeh 
analyzed the effects of a renewing free-replacement 
warranty on the optimal age replacement policy, and 
developed a mathematical model to derive the optimal 
preventive maintenance warranty policy for repaira-
ble products to jointly determine the optimal lot size 
and product inspection policy when products are sold 
with free minimal repair warranty. Bai presents full- 
service warranty for repairable multi- component sys-
tems under which a perfect maintenance action will be 
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performed to reduce the chance of future system fail-
ure. Pascual established a cost optimization model to 
determine optimal levels of preventive maintenance. 
In the period between 2007 and 2010, Giri studied 
the problem of inspection scheduling in an imper-
fect production process. Huang considered a periodic 
preventive maintenance program is performed during 
the warranty term to slow down the product deteriora-
tion employing a non-homogeneous Poisson process. 
Chien analyzed the optimal age- replacement for a 
product. From 2011 until recently, Wu studied a gen-
eral periodic preventive maintenance policy for a sin-
gle buyer. Tsai established a model to find the optimal 
PM schedule which minimizes the expected total cost 
over the operation time interval within a given finite 
operation time period. Chien studied on the effects of 
a free-repair warranty on a periodic replacement pol-
icy with a discrete time process. Sana studied on an 
imperfect production system with allowable shortages 
due to regular preventive maintenance. Bouguerra 
developed an extended warranty cost model consider-
ing six different maintenance policies.

3.3 Maintenance during the post warranty

From 2009 until recently, Jung studied the optimal 
periodic preventive maintenance policies follow-
ing the expiration of the warranty from the user’s 
perspective. Jung developed a replacement model 
following the expiration of the warranty that opti-
mizes a two-attribute value function. Kim studied 
the optimal periodic preventive maintenance policies 
of a second-hand item following the expiration of 
the warranty. Gopinath and Anisur defined lifetime, 
developed lifetime warranty policies and models for 
predicting failures and estimating costs for lifetime 
warranty policies. Park presented new warranty cost 
models subject to warranty and post-warranty period, 
minimal repairs, and various types of warranty poli-
cies including free repair/replacement warranty and 
pro-rata warranty for k-out-of-n systems.

3.4 Maintenance outsourcing in warranty period

There is a tendency that the manufacture outsources 
the product warranty to a third-party. The main reasons 
that motivate companies to outsource the warranty 
are reducing costs, improving service quality and 
concentrate on their core competencies. Maintenance 
outsourcing is one of the main contents in the war-
ranty outsourcing. From 2002 until recently, Hakan 
considered maintenance was outsourced to independ-
ent contractors. A performance-based incentive con-
tract was offered to each contractor. He also studied 
learning effects on maintenance outsourcing, con-
sidering a situation in which a manufacturer offered 
a short-term outsourcing contract to an external 

contractor. Behnam presented two novel models for 
the maintenance outsourcing problem under uncer-
tainty to obtain maximization of the profit and reli-
ability and get minimization of the outsourcing cost. 
Antonio examined the large body of existing research 
on outsourcing, and assessed the status of research 
on outsourcing the maintenance of medical devices.

4 COnCLuSIOn

This paper has overview maintenance and prod-
uct warranty at first. Then eighty-one articles were 
subsequently selected for their relevance to mainte-
nance and classified them into four main categories. 
According the review results, the scope for future 
research can be carried out in the following areas: 
warranty servicing models which include both PM 
and CM for items covered by two-dimensional, 
research on the relationship among product warranty, 
maintenance and product performance, maintenance 
models with non-zero maintenance time, warranty 
servicing for multi-components which have multi 
failure mode, and studying the problems involved 
when warranty servicing is outsourced.
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ABSTRACT: Story inspiration is that teachers select a flexibly appropriate management story, according to 
teaching purpose and contents, and inspire students to think and analyze the implicit knowledge of management 
science to realize inferring other things from one fact and implementing divergent thinking. As a kind of im-
portant teaching method, Story Inspiration has important significance at the introduction stage of management 
courses.
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1 ThE PuRPOSE Of STORY InSPIRATIOn 
uTILIzATIOn AT ThE InTRODuCTIOn 
STAGE Of MAnAGEMEnT COuRSES

1.1 Attracting students’ attention rapidly by  
stories 

Story inspiration methodology means teachers give 
stories at the beginning of classes. With the teachers’ 
vivid description of stories’ contents and plots, stu-
dents’ disturbed attention have been moved to teach-
ers quickly and have been attracted to the plots, so 
that students can attach their attention to understand-
ing the contents and plots, which lay a good founda-
tion for the real management teaching.

1.2 Developing students’ thought and intelligence 
by story inspiration

With Story Inspiration Method, teachers describe the 
plots and content, and invite students to think and 
found implicit knowledge concerning Management 
Science, so enlighten students’ thought and expand 
intelligence, and exert the subjective initiative of the 
students to learn and dig their inner wisdom.

1.3 Making students understand the contents of the 
course by story inspiration and grasp the given 
contents from a strategically advantageous 
position

That buries the foreshadowing and does strong bed-
ding for the further study of corresponding knowl-
edge of Management Science.

2 ThE WAY Of ThE uTILIzATIOn 
Of STORY InSPIRATIOn AT 
ThE InTRODuCTIOn STAGE Of 
MAnAGEMEnT COuRSES

Because Story Inspiration has been used at the intro-
duction stage of management courses with purpose 
and pertinence, it needs strong method. Without cer-
tain skills, its teaching quality will be not as decent 
as expected. Combining with teaching practice, the 
writer thinks that teachers must know the follow-
ing stages when using Story Inspiration. first of 
all, according to teaching purpose and contents and 
the characteristics of the teaching object, teachers 
should carefully select appropriate stories of man-
agement. This stage is very important. If the chosen 
stories can not accurately reflect teaching contents, 
the effect of teaching will be discounted. The sto-
ries mentioned in the essay include philosophical 
fable stories and the stories of history, life, drama, 
humor, and literature, etc. Secondly, teachers ask 
some questions about the stories, that is, put one or 
two problems for thinking. Thirdly, teachers, accord-
ing to the given story, actively encourage students 
to think, analyze and discuss the given problems, 
and put forward relevant management knowledge 
contained in the story. finally, teachers encourage 
the students to speak their mind freely about the 
problems they had considered. After the students’ 
speech, teachers should summarize, synthesize and 
evaluate the views of students, and then introduce 
the formal teaching content of the management 
course (Especially for the stories which cannot be 
understood easily).
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3 ThE AnALYSIS Of ThE OBTAInED 
TEAChInG EffECT Of STORY 
InSPIRATIOn On ThE InTRODuCTIOn 
STAGE Of MAnAGEMEnT COuRSES

Before the beginning of the formal course, teachers 
must describe the stories for students, and ask ques-
tions to make students think, analyze and discuss 
questions, which have an essential effect to inspirit 
students’ learning interest and cultivate their ability of 
independent thinking and analysis. With several period 
teaching practices, it is proved that story inspiration 
at the introduction stage of management courses will 
cause a good teaching effect and is welcome by stu-
dents. Specifically, it has the following aspects.

3.1 Inspiriting students’ learning activity and 
interest

It is well known that the stories themselves have strong 
attraction, and especially the carefully selected man-
agement stories themselves are more attractive. for 
example, when explaining the section, “the concept 
of management”, teachers can choose the fable story, 
Kangaroos and the Cage, to lead the concept that we 
understand normally what is management in order 
to inspirit students to further explore and know the 
real meaning of management. When understanding 
the concepts of management, effective combination 
of the organizational resource, teachers can explain it 
with “the Operational Plan of Lion”, which stimulate 
students to learn how to give full play to their advan-
tages and strengths of each person, and realize the 
effective combination of organization resources so as 
to maximize the organization function. Moreover, at 
the chapter, Policy Decision, the fable story, Act in a 
way that Defeats the Purpose, can be selected, which 
can illustrate the importance of policy decision and 
excite students’ interest in the management process, 
policy decision. By using the philosophical fable sto-
ries, teachers can grasp students’ curiosity and fur-
ther stimulate their learning interest. So, students can 
change their learning from hardship to happiness, and 
change their passive learning to active exploration.

3.2 Impressing deeply the knowledge students have 
studied

nowadays, in the process of communication among 
people, as for the evaluation of a person, the first 
impression often is particularly important. for the 
understanding of management knowledge, its introduc-
tion, just like the first impression in the process of com-
munication among people, is very significant. In the 
chapter, Organization Environment, the introduction 
can be selected as The Story about the Wolf –child. In 
the chapter, the Art of Communication in Leadership, 
the story, The Scholar to Buy firewood, can be intro-
duced. At the Summary of Leader, Three Parrots can 

be used. Such combination of stories and knowledge 
can lead students to have a one-to-one impression. In 
future, when the story about the wolf –child is men-
tioned, they will remember the corresponding knowl-
edge of organizational environments. As for the story 
of Three Parrots, they remind of the corresponding 
knowledge of the Summary of Leader. for students, the 
introduction process is a process of thinking, analyz-
ing, discussing and discovering management knowl-
edge. Such knowledge obtained from students’ brain 
activities will be firmer, deeper and clearer.

3.3 The stories of course introduction are 
accompanied by the process of asking 
questions, thinking and discussion

Which provide opportunity for students to exercise 
and improve their language expression ability, and the 
ability to think and analyze problems. for instance, 
when the contents are mentioned, how to correctly 
use the excitation method to award what is necessary 
and award what is needed, the story, The rich man 
and the beggar, can be introduced, which can explain 
the importance of using correctly the method of sim-
ulation. Teachers can say,… then ask that as for a 
 manager or leader, how they can fully mobilize the 
enthusiasm of the work with award and give full play 
to the functions of reward. Students themselves can 
draw their conclusion by their own thinking, analy-
sis and discussion. When awarding, the manager or 
leader must award what is necessary and improve 
the effect of awarding in accordance with differ-
ent objects. Teachers can comprehensively evaluate 
the students’ views and put forward the importance 
of inspiration or awarding, which is to award what 
is necessary. In this way, students have a chance to 
think, analyze and discuss, which can greatly improve 
teaching effectiveness and effect, so that students can 
improve their ability of thinking and analyzing.

3.4 By the management science teaching with story 
introduction

Students can easily understand the following knowl-
edge, reduce the distance among the management phe-
nomenon or knowledge in theory and the real life, and 
further improve the post ability. for example, in the 
section of Object Management, at the beginning of the 
class, teachers should introduce the fable story, heel, to 
show that details and the weak link cannot be ignored 
in object management, which pull the student back 
from the process of theoretic study to real post need. 
from the study of the fable story, students can deeply 
understand the importance of object management and 
the problems need to pay attention to the object man-
agement in a future post. So students can understand 
visually and concretely the concepts of object man-
agement and shorten the distance between theory and 
practice and lay a solid foundation for the future post.
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ABSTRACT: As the urbanization develops very fast, an increasing number of new cities, which are con-
structed according to new rules and high standards, is emerging in China. Some of them are known as ghost 
towns, which used to describe the cities being apparently built on a whim with high vacancy rates and no lights 
in the evenings. The recession caused ghost towns in the U.S., while the reasons for China are rapid urbaniza-
tion, vague positioning of the city function and inadequate industry development. The solutions are to take the 
new-type urbanization as the strategic focus for economic restructuring, to develop characteristic industries and 
market and to improve the quality of public service with further market-oriented reforms in China.

KEYWORDS: Ghost towns; Real estate; Urbanization; Vacant properties.

1 INTRODUCTION

The emergence of cities is a sign that human soci-
ety has moved toward more maturity and civilization, 
and also is an advanced form of human social life. 
Since China’s reform and opening up, many Chinese 
cities have begun building new areas and new city 
districts to relieve population explosion, land short-
age, traffic congestion and environmental pollution 
in the older sections of the cities. According to the 
China Statistical Yearbook of 2013, China’s urban 
built-up area, that is the area of an urbanized region 
being smaller than the area of administrative division, 
increased from 12856 square kilometers in 1990 to 
45566 square kilometers in 2012, which equals a 
354% of the increase. It’s almost a sidelight about an 
expanding China with an active building market that 
there are 330063 national first-grade registered archi-
tects working in China. 

Table 1. China’s urban built-up area.

Year 1990 1995 2000 2010 2011 2012

ABD 12856 19264 22439 40058 43603 45566

Source: The China Statistical Yearbook of 2013
Note: ABD means Area of Built Districts (sq.km)

Beijing City, as the capital of China, the changes 
of real estate development can be a microcosm of the 
nationwide development of real estate. The devel-
opment investment of the Beijing City real estate is 
568.4 billion yuan from 1991 to 1995, but the one is 
10863.2 billion yuan from 2006 to 2010, a 19-fold 
increase. Land acquisition cost is 161.5 billion yuan 

from 1996 to 2000, while the one is 3642.0 billion 
yuan from 2006 to 2010, about a 23-fold increase.

Table 2. Beijing City real estate development investments.

Period 
of time

1991–1995 1996–2000 2001–2005 2006–2010

REDI 568.4 1979.5 5974.0 10863.2

LAC 161.5 993.6 3642.0

Source: The Beijing Statistical Yearbook of 2013
Note: REDI means Real estate development investments 
(billion yuan); LAC means Land acquisition costs (billion 
yuan);

However, rapid urbanization has late effects, 
and a flood of ghost towns with empty houses is 
the most prominent representative. The term Ghost 
Town originally expresses the cities with mythology 
and the supernatural, but now with the new seman-
tic migration phenomenon in the process of urbani-
zation, the word, especially means urban areas with 
high vacancy rates and low occupancy rates in real 
estate in the process of urbanization (Nie and Liu, 
2013). Because most of the apartments appear empty 
and the wide streets are almost deserted, Kangbashi 
District, in Ordos City, China’s Inner Mongolia, earns 
the tag of “ghost town”. So the ghost town actually is 
an empty city, lack of people and industries. About 
every big city has built a whole new area which the 
planning area and population are even higher in older 
neighborhoods, boosted by rapid urbanization in 
China.

Not only Ordos, there are ghost towns with empty 
houses like Kangbashi in other places of China, arous-
ing reflection and reconsidering around the political 
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circle and society as a whole. Taking CNKI (China 
National Knowledge Infrastructure Database) as the 
retrieval source, we can find 23 articles in 2009, 34 
articles in 2010, 61 articles in 2011, 75 articles in 
2012 and 171 articles in 2013 by searching for the 
words “ghost town” across the reference topic. Thus, 
it can be seen that the whole society has paid high 
attention to the ghost towns of empty houses.

2 CHINA’S GHOST TOWNS 

When one now thinks of China’s ghost towns, Ordos 
City in Inner Mongolia usually come to mind. 
Kangbashi district includes many large office tow-
ers, administrative centers, government buildings, 
museums, theaters, schools’ playing fields and exhi-
bition centers, located near Dongsheng District that 
is Ordos’s important center of economy, finance, 
transportation, information and culture and has about 
500, 000 inhabitants which is about a third of Ordos 
population. The original planning of the population 
in the New District Kangbashi is 1,000,000 inhabit-
ants, but the current population is only 80, 000. Ordos 
has made brilliant achievements as a Chinese version 
of Dubai while nowadays is enduring its slump: coal 
resource depletion, investors staying away and an 
empty city formed.

Another typical ghost town is Chenggong New 
Area, in China’s southern city of Kunming, Yunan 
Province. According to the reports on xinhuanet.
com (on December 6, 2013) and Xinhua Daily (on 
February 28, 2014) in China, Yunan Province has 
decided the construction of the modern new Kunming 
as early as 2003, and the planning for Chenggong is 
to become Kunming’s political, cultural and finan-
cial center. The planning control area of Chenggong 
New Area is 153 square kilometers when completed 
in 2020 with a population of 1,000,000. Chenggong 
New Area has built 17 neighborhoods which only 
two of them achieved occupancy levels of more 
than 90% and yet is building 15 neighborhoods with 
a total area of 3 million square meters. Because of 
similarly deserted roads, high-rises and government 
offices, Chenggong has raised the alarms of ghost 
towns.

As many as a dozen of other Chinese cities just 
like Ordos with sprawling ghost town annexes have 
been reported, but all have certain common charac-
teristics, i.e., vast expense, luxury buildings, wide 
and quiet streets, and high housing vacancy rate. 
Certainly these ghost towns are primarily in three or 
four line city which cannot absorb a large employ-
ing population because of lacking resources and 
lagging economics, thus these cities have not suffi-
cient strength to continue to support the real estate 
markets.

3 LITERATURE REVIEW

Chen (2013) points out that ghost towns have con-
stantly increased in number and been widely criti-
cized in China. Nie and Liu (2013) indicate that the 
ghost town is broadly concerned not only because 
of its universality, but also the severe waste of land 
resources, which results in huge economic losses 
and serious damage to hinder positive urban devel-
opments. Sha (2014) thinks that China’s property 
(real estate) boom has made substantial contributions 
to economic growth and considerably improved the 
housing conditions of urban residents. But there has 
been too much speculation, which has caused prop-
erty prices to deviate from their true value. A direct 
consequence of high speculative housing purchases 
is soaring house prices, which, in turn, have made 
housing unaffordable to some social groups. In recent 
years, there have been two increasingly common phe-
nomena: one is ‘ant tribes’ who cannot afford the high 
prices and must share a tiny room with their peers; 
and the other is dangerously high vacancy rates in 
‘ghost cities’ with no residents. Legény and Špaček 
(2014) find that China currently is moving towards 
a recession in the building market and the ghost cit-
ies are coming into being. They also question how 
strong the architectural market demand in these coun-
tries really is, because the proportion of poor people 
is large. The housing price changes diffuse from the 
city center to the suburbs and those changes in the 
city center housing bubble cause price movements in 
the suburbs (Teng et al., 2013). Because the housing 
market acts as a reward system for rent seeking activ-
ities, thereby influencing investment incentives, the 
housing bubble size in the suburbs is larger than that 
in the city center, verifying the prediction in theory 
that activities of rent seekers contribute to the bubble 
contagion. Teng et al. (2013) explain further that the 
current vacancy rate in the suburbs is higher than that 
in the city center, suggesting that bubble contagion 
leads to overdevelopment, which then results in the 
appearance of so-called ghost towns. Ghost towns 
are to be sorted into disaster “ghost towns”, declining 
type “ghost towns” and planning type “ghost towns”.

This phenomenon of China ghost towns is not 
unique, and for various reasons, many countries have 
been the problems of urban decay and residents migrat-
ing (Yang, 2013). In America, the economic vitality 
and employment of some traditional industrial cities 
remains depressed. For instance, Detroit was in bank-
ruptcy as its automotive sector lost competitiveness. As 
another example, a mining community could become 
a ghost town when the mine’s minerals are exhausted. 
(Hall, 2013) But Yang (2013) thinks that govern-
ment-led has a more significant effect on the forma-
tion of ghost towns than financial ruin. As the “Great 
Recession” of 2007 to 2009 has taken a great toll on 
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housing markets in most cities and metropolitan areas 
in all parts of the country, Follain (2010) defines the 
concept Declining City which means that the people 
have left, but the houses, apartment buildings, offices 
and storefronts remain, an extreme form being a ghost 
town, that is a town that lost its reason for being. 

In order to put an end to ghost town, city manag-
ers and planners can have the rational plan, focus on 
the city’s cultural and ecological harmony, implant 
emerging industry, and transfer urban function, etc. 
(Nie and Liu, 2013). With trilateral efforts between 
the central government, the local governments and the 
real estate agencies, the real estate industry in China 
will be developed healthily, and the citizens who really 
need houses will realize their dreams (Chen, 2013).

4 THE PROBLEMS WITH GHOST TOWNS 

4.1 Economic problems 

Local real estate and economic development are 
unlikely to be sustained because of inadequate indus-
try support. During the process of new town planning 
and construction, local governments fail to take intro-
ducing industries into account, so jobs are scarce in a 
new town. A large number of houses left vacant are 
an inevitable outcome of industries hollow. So given 
enough time, this could be dangerous for the continu-
ity of local governments and real estate industry. Real 
estate functions mismatches, which mean the real 
estate investment, not as the real estate expense, could 
run so far out of control. Then the real estate bubble 
gets larger and larger, and a collapse seems increas-
ingly to be true. Moreover, the construction of new 
towns was accomplished by means of bank credit, so 
a collapse of the real estate bubble will easily bring 
about regional financial risks.

4.2 Government problems 

Local government is the operator of constructing cit-
ies, so no matter where the ghost town appears, local 
government has played a dominant role. According 
to a report on the debt of 36 local governments from 
China’s National Audit Office on June 10, 2013, the 
debt ratios of 9 China province level capital cities are 
over 100% for large-scale urban development at the 
end of 2012. Local government can rake in selling land 
to developers, and then by drafting development plans 
for the land the government can hike its value several 
times over. Many local governments are no longer 
relying so much on tax revenues, and are instead 
depending much more on selling land to generate rev-
enue. However, local governments maybe make seem-
ingly remarkable achievements by using land sales 
income to speed up the urbanization process. But even 
if the local GDP growth remains strong for the time 

being, local people, maybe doubt the capacity of local 
government and are disgusted by its greed because of 
high unemployment and lots of unsold homes.

4.3 Social problems

Encroaching urbanization should be a natural result 
of the economic development, and the urbanization is 
for the sake of people’s happiness, further economic 
development and the improvement of people’s living 
standard. But ghost towns of empty houses can cause 
or increase social unrest and distrust. First, because 
homes were grossly overpriced, fueled by binge 
borrowing, the broad masses of working-class and 
low-income households with rigid demand could not 
afford to purchase a house or be a house slave who has 
to work hard for the mortgage loans. Most migrant 
workers are living in temporary housing assigned by 
their employers, or in rental units. Second, a small 
number of very rich people and speculators are hoard-
ing a large number of properties to fuel price rises, 
being bound to produce serious real estate bubble 
without regulation. Third, ironically, some peasants 
whose land has been expropriated for commercial 
development live in high-rise buildings as compen-
sation. But they, most of whom are elderly, will have 
a hard time adapting new ways of living because of 
their lack of skills to work with the new environment. 
The real fear, however, is that for the past two decades 
or more, urbanization in some parts of China cannot 
significantly improve most people’s quality of life, 
especially people’s quality of spiritual life, contribut-
ing to this divided society and being unable to carry 
out everything local government promises.

5 GHOST TOWNS FORMATION MECHANISM 

There are many thrusts to promote the formation of 
Ghost towns, including the governments, developers, 
investors, financial institutions and consumers, as 
shown in Figure 1. 

 
Superior 
government 

Local 
government 

Producers 

Banks 

New 
areas 

Ghost towns 

Consumers 

Speculators 

Figure 1. Many thrusts to promote the formation of Ghost 
towns.

Residential buyers for non-investment purpose 
who are on the low end of the real estate supply 
chain may buy homes within their capability. If the 
end-consumers do not respond to the enthusiasms 
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from a beneficial community of local governments 
and developers, then he a new town will only turn to 
ghost one because of market mechanisms. Therefore, 
no consumer demand is the final decision factor for 
the formation of Ghost towns, but the governments, 
producers, speculators and financial institutions play 
a role in people’s decision to buy a house.

5.1 Governments 

The governments are necessary to be divided into 
local government and its superior government. As far 
as the superior government (for example, the central 
government) is concerned, there are at least three key 
reasons resulting in the formation of ghost towns. 
First, local officials are judged largely on their ability 
to increase economic growth, that is, officials’ perfor-
mance is based on the GDP. China is at the moment of 
the social transformation which refers to transferring 
the system, transforming economic growth pattern 
and adjusting economic structure. But a check-up 
system of officials’ career achievement, which has 
an obsession with GDP figures, investment attraction 
and infrastructure and fixed asset investment, is little 
changed in the past a very long time, making local 
governments more aggressive to look for ways to 
work on big projects, big investments and repeated 
construction at a low level. Ghost towns are probably 
the most extreme manifestation of these activities. 
Second, the disequilibrium of government’s routine 
power and financial power causes local governments 
trying to look for other sources of income, and local 
officials quickly realized that income from land can 
be a major source of fiscal income in China.

Table 3. Government expenditure and revenue by region 
total (100 million yuan).

Year PBE PBR DER RDR

2012 107188 61078 46110 75.49%
2011 92734 52547 40187 76.48%
2010 73884 40613 33271 81.92%
2009 61044 32603 28442 87.24%
2008 49248 28650 20599 71.90%
2007 38339 23573 14767 62.64%
2006 30431 18303 12128 66.26%
2005 25154 14884 10270 69.00%

Note: PBE means Public budgetary expenditure; PBR 
means Public budgetary revenue; DER means Difference 
between the expenditure and the revenue; RDR means Ratio 
of the difference to the revenue

As shown in Table 3. public budgetary expend-
iture by China’s 31 provinces, municipalities and 
autonomous regions is much higher than public budg-
etary revenue, and the ratio of the difference between 

the expenditure and the revenue to the revenue is 
more than 60%, hitting records with 87.24% in 2009. 
Commercialization of assigned land brings local gov-
ernments a high amount of extra-budgetary revenues. 
So local governments have been especially keen to 
buy low (from relocated households) and sell high (to 
property developers) to serve three purposes: bolster-
ing the city’s image, raising GDP growth and getting 
considerable sums of land-transferring fees. Third, 
regulatory policy of real estate markets is still not per-
fect. Local governments blindly sell land, approve real 
estate projects and don’t care vacancy rate. The Less 
effective performance of real estate information sys-
tem may cause corruption and rent seeking behavior.

Moreover, at the beginning of the planning devel-
opment zone, policymakers might ignore an over-all 
city planning and the scientific instruction. In fact, 
many new towns with luxury appearance are not prac-
tical because the surrounding environment, traffic, 
property management and so on. A growth mode of 
heavily reliant on the housing market is not sustaina-
ble due to weak internal demand and insufficient job 
opportunity in the new urban district without the sup-
ports of other businesses and services. Some ques-
tions about why broad boulevards are unimpeded by 
traffic, office buildings stand vacant, and pedestrians 
are in short supply at all in the Kangbashi New Area 
have brought attention to whether Ordos City should 
plan and build it at all. The following Tables 4 shows 
the comparison of Ordos and Shanghai. 

Table 4. The comparison of Ordos and Shanghai.

City Years RP ABD RRR

Ordos
2007 154.8 99.7 1.55
2012 200.4 250.2 0.80

Shanghai
2007 2063.6 885.7 2.33
2012 2380.4 998.0 2.39

Note: RP means Resident population at year-end 
( ten  thousand men); ABD means Area of Built Districts 
(sq.km); RRR means The ratio of Resident population at 
year-end to Area of built districts

Shanghai is a municipality directly under the cen-
tral government of China, and a prosperous interna-
tional metropolis. Shanghai is located in the Yangtze 
River estuary, adjacent to the East China Sea in the 
east, lying across the sea from the Japanese island of 
Kyushu, bordering on Hangzhou Bay in the south, 
neighboring on Jiangsu and Zhejiang provinces in the 
west. Shanghai together with Jiangsu and Zhejiang 
provinces form China’s largest economic zone - 
Yangtze River Delta Economic Circle, and Shanghai 
is the core of the Circle. Ordos’ urban sprawl is 
more rapid that the area of built districts increased 
from 99.7 square kilometers in 2007 to 250.2 square 
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kilometers in 2012, which equals a 151% of increase, 
while the ratio of the resident population at year-end 
of the area of built districts declined to 0.80 from 1.55 
within 5 years. Shanghai’s urbanization increased by 
13%, while the ratio also increased by 0.06 from 2.33 
to 2.39 within 5 years. For that matter, the problems of 
population-density and urban function overload sim-
ply do not exist in Ordos City. So, planning and build-
ing Kangbashi New Area lacks of scientific proof.

5.2 Producers 

Following the rule of maximization of profits, real- 
estate companies build houses and sell houses for 
the cycle business activity. The developers only think 
whether the sale of the realty products would be suc-
cessfully and effectively or not, but whether the houses 
for the purpose of reside or invest have taken things 
lightly. Real-estate companies might ignore the busi-
ness ecosystem indulging in strong short-run demand. 
For instance, at present, the park, hospitals, schools, 
employment, and traffic have become important factors 
to consider for buyers. But the real estate companies 
couldn’t go with this special demand in time, result-
ing in serious homogenization on house design, item 
theme and so on. Because local governments which 
rely more on the land revenue provide preferential pol-
icies and financing platform for the developers, real-es-
tate companies are excited to build a newly developed 
area of the city on a large scale with blind disorder and 
lack of planning. Under the circumstances of the diver-
sified demand tendency and changeability of real estate 
markets in China, once the risks from those factors take 
into effect, some developers may be in great loss. 

5.3 Real estate speculators 

There are two types demand of consumption and 
investment when one purchases house on. The invest-
ment and speculative demand intensified China’s real 
estate market supply and demand imbalance in recent 
years. On the one hand, investors couldn’t find a reliable 
alternative investment because of the Renminbi exter-
nal revaluation and internal depreciation in a down 
economy; on the other hand real estate is being a tools 
people loving because of its preserving and increas-
ing value, high rate of paying back over the years. 
The speculators and investors don’t place much value 
in the houses in itself (quality and living conditions), 
but switch operation as a means of making profit. The 
vicious speculation of property market speculators, 
such as paying loan by loan, also further pushes up 
the housing price by using flaws of the finance system. 
Namely, the building boom is driven by frenzied inves-
tors, not the “solid” demand for residential housing. 
So, Teng et al. (2013) think that producers are agents 
who contribute to the aggregate output of a region, 
whereas rent seekers make no contribution.

5.4 Banks 

There is a close relationship between the prosperity 
of the real estate market and bank credit in China, 
such as heavily relying on bank loans. The imbalance 
of supply and demand results in monopoly profits, 
which induces banks to extend excessive credit to real 
estate market to make a greater profit margin from 
both developers and buyers. The real estate trade is 
a typical intensive trade of fund and without huge 
capital input the builders and developers can’t move 
a step. The over-expansion of bank loans to the real 
estate sector plays a very important role in the form-
ing process of ghost towns in China.

6 HOW TO RESOLVE THE PREDICAMENT

China released the National New-type Urbanization 
Plan (2014~2020) in March, 2014 to guide the healthy 
development of China’s urbanization. In order to pro-
mote the healthy development of urbanization in China, 
the two problems must be solved by adhering to the 
path of urbanization with Chinese characteristics: turn 
exiting ghost towns into a thriving center for businesses 
and residents and avert more ones. The ways of clean-
ing up the existing ghost towns are (1) to accelerate the 
development of supporting industries as a magnet for 
employment around it and then absorb those empty 
homes by the workers; (2) to consummate it peripheral 
public facilities to bring the convenience to community 
residents’ life and employment; (3) to impose taxes on 
the vacant residential property over a specified period of 
time in order to prompt the developer to reconsider the 
relationship between house-building and consumption 
and help take some speculative froth of real estate; and 
(4) to wipe out ghost towns as an assessment system, 
which would be applied to local officials (Feng, 2013).

The ways to avoid increasing the size of ghost 
towns are as follows.

6.1 Interventions at national level 

The examining system of local officials’ achievements 
should be improved to avoid an only-GDP-oriented mis-
take towards more sustainable development model. The 
new development model shifts observation points away 
from infrastructure and fixed asset investment towards 
the number of Blue Sky Days, water quality, traffic con-
gestion situation, public security, health service, etc. The 
Central Government encourages local governments to 
accelerate the upgrading of industrial transformation, 
thus to drive sound and rapid development of economy. 
The rules with respect to land exploitation must be 
strictly implemented to avoid land abuses. Land profit 
is an important cause of the property industry treated as 
an important grasp on economic growth for many local 
governments. Local governments’ financial resources 
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certainly are not too dependent on land sale income by 
balancing the duty and financial power. The nationwide 
real estate information management system should be 
set up and run to make personal housing information 
more transparency, to restrict speculative investments 
effectively and to prevent corruption in the real estate 
sector. The Chinese housing security system should 
put even more emphasis on low-income housing in a 
way that not only ensure the basic living conditions of 
low-income people, but also offer options on commod-
ity houses for wealthy and middle-class families. The 
housing finance market should be enhanced regulations 
to abstain demand of speculation. And the approval of 
building new urban district should be suspended or be 
more stringent to ensure the reliability and rationality of 
the urbanization plans.

6.2 Interventions at local level 

Local governments could not continue to see real 
estate as the most important growth sectors and should 
change the unbalanced pattern of economic develop-
ment by making full use of local advantage resources 
of nature, culture, history and geography to facilitate a 
multi-pronged economy. The expanding gap between 
the rich and poor should be reduced in order to increase 
the purchasing power of the middle-low-income class. 
Urbanization is the product of social and economic 
development and also is the only way to gradually real-
ize the modernization in China, but urbanization does 
not inevitably lead to an economic boom. So, the less-de-
veloped cities with a very low population density which 
have devoted a serious amount of resources to built new 
urban districts will no doubt have a recipe for disaster.

6.3 Decisions at corporate level 

The builders and property firms should make an accu-
rate assessment of the housing market to for locating 
correctness. It is an undeniable fact that China’s prop-
erty market has still a very large room for develop-
ment with the new-type urbanization as long as the 
corporate avoid homogeneity. There is every indica-
tion that at present commercial real estate lagging 
behind the residential sector and municipal facilities 
being really behind urban expansion have turned 
some new towns into ghost towns.

7 CONCLUSIONS 

The proximate causes of ghost towns, taking shape 
may have been a serious oversupply of commercial 
and residential property, but the ultimate reason is the 
product of the dislocation between politics and busi-
ness. Local governments and developers have formed 
a close-knit community of interests which tends to 
create havoc in the market. In turn, ghost towns are 
the punishment by the marketplace. In addition, the 

financial sector has quickly become a booster of ghost 
towns because real estate enterprises have limited 
sources of funds mainly from bank loan and prop-
erty presales. So, deserted ghost towns are against 
the general rule of urbanization because building the 
new urban districts became a game of the authority 
and capital without considering the actual demand in 
the region. And deserted ghost towns are inconsist-
ent with the path of economic progress when rigid 
consumption demand is pushed out of the housing 
market by speculative demand. Local governments 
should take new-type urbanization as the strategic 
focus for economic restructuring and the fundamen-
tal approach to the removal of urban-rural dual struc-
ture; develop characteristic industries and market; 
and improve the quality of public service with further 
market-oriented reforms.
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ABSTRACT: The biggest resistance of Chinese farmers’ information life is they cannot get and use agricul-
tural information in their homes; the government calls this problem the “last kilometer” problem. This approach 
analyzed the problem and found a commercial mode by analyzing a company, which used its own business 
channel to set up an information network. Compared with the other promotion mode, the commercial mode has 
many advantages such as sustainability, self learning, and self development, and it is an effective mode.
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The “last kilometer” problem refers to the phenome-
non that the agricultural information can’t transform 
to the village fluently, the farmers can’t get the infor-
mation product directly, the investment of the system 
can’t produce the expected benefits and the farmers 
can’t use the information to get more money. At pres-
ent, many researches have been done to solve the 
problem, but almost every mode, use non commercial 
modes, which have many issues.

1 THE iSSuES OF nOn COMMERCiAL 
inFORMATiOn EXTEnSiOn MODEL

1.1 The benefit between the promotion, 
organization and the information system does 
not agree

it is a basic rule in economics that the benefit must 
meet the need of the investor. But in the most infor-
mation promotion modes big benefit gaps really exist. 
in the view of government, the information promo-
tion activity is a long time project and very difficult to 
quantify. So the government is more willing to invest 
in the hardware of the information system and not 
very care about the soft part. in the angle of non ben-
efit organization, it’s not easy to find a way to touch 
the farmers’ group and the information service is not 
like emergency as others, for example, health.

1.2 It’s very difficult for the farmers to get an 
analysis of the correctness of the information

Though the basic information equipment system and the 
agricultural information database have been established 
by the government department, the source of the infor-
mation and utilization of the information have still been 
problems. One side, the education level of the farmer 
is not very high, on the other, it is difficult for them to 

use the equipment of information and the difficulty is 
they can’t analyze the right or wrong of the information 
available from many information resources. The other 
side, the government mechanism makes the authorita-
tive information update slow, so the farmer can’t get the 
newest and fastest useful information.

1.3 The share of information equipment in rural 
areas is not high

Based on the survey of the CnniC (China internet 
network information Center), until April 2013, rural 
internet users accounted for only 27% of the num-
ber of internet users in the country3. Furthermore, the 
statistical data do not reflect the number of internet 
users engaged in agricultural production. The author 
investigated in a large county of vegetable production 
in Hebei province and found that in better economic 
conditions village only 10% of family have a com-
puter, the statistic data in the villages that not rich 
enough are even lower.

Based on the above three points, an efficient infor-
mation promotion system must have three traits. First, 
it must have an effective information resource. The 
information in the system must be correct and new. 
Second the farmer can get the information easily, they 
did not need to operate the complex machine or only 
several very simple steps can they get the information 
they want. Third the farmers did not need to pay more 
money for the information. We found a company 
which has established a system like that.

2 THE RE MODEL 

RE company is an agricultural chain enterprise, with 
more than 260 direct chain stores, covering more 
than 70% administrative villages of the county, sells 
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agricultural material to the farmers. Beside this, the 
company built a promotion system of agricultural 
information by using its business channel, explored a 
new way of information promotion.

2.1 Build the information strongholds with chain 
stores

There are more than 260 commercial chain stores in 
the RE company, all the stores are located in the vil-
lage. The company set an integrated machine and a 
printer in the every sore, all the machine connected 
with the website of the company, the farmer can use 
the machine to inquiry the information, if they have 
any question about how to use the machine they can 
ask the staffs in the store who have been trained by the 
headquarters. if the farmers have questions that can’t 
be solved by the information in the network, they 
can connect to the experts through the visual system, 
ask questions and show the leaves or branches to the 
expert by microphone and camera.

2.2 Build the support system in the company 
headquarters

A department of information was established in the 
company’s headquarters, receiving, analyzing all 
kinds of problems in information system which was 
proposed by farmers. The questions will be sent to 
authorities or the relevant experts, and the solved 
results will be fed back to the information system. 
The other missions of the department are responsi-
ble for system updates, upgrades, maintenance and 
works on the staff technical training. At the same 
time, the department also contracts with experts in 
the universities and research institutes, hire them to 
judge the accuracy of the information that published 
on the website, send the newest technology informa-
tion to the company and have remote interaction with 
the farmers. Through these methods the company can 
guarantee the accuracy, progressiveness, authority 
and timeliness of information that be released.

2.3 Newspapers in the store 

As an effective complement to the computer infor-
mation network, the company sponsored a newspaper 
called New Agriculture, which focus on agricultural 
hot points and practical technology. The papers were 
sent to the chain stores with the logistics, free to 
farmers.

2.4 A win-win result

Through the above market operation model, both 
the farmers and the company obtain good incomes. 

As an example, in 2010, three technologies were 
promoted through the information network: Apple 
high photosynthetic efficiency of pruning, Set high- 
quality bag and Reflecting film. The orchard which 
used the three technologies got high quality fruit 
rate reached more than 80%, compared to not using 
higher more than 1 times, and greatly increased the 
income of farmers. At the same time the company’s 
sales are promoted. in 2008, the sales increased 
more than 20%. With the combination of the main 
business with information network, the RE company 
gets a win-win result.

3 COMMERCiAL MODE

From the example of the RE company can be seen 
above, we found a commercial agriculture informa-
tion promotion mode that contains following features:

3.1 A perfect organization 

One reason for the fail of the information promotion 
system is the unreasonable structure of the organiza-
tion. in commercial mode, comprehensive agricul-
tural information was flowing through the channel 
of information networks and traditional business 
chain combination, which formed a relatively rea-
sonable structure form of organization. The organi-
zation headquarters is the core and resource; stores 
are strongholds and terminal information release sys-
tems. The whole organization is stable and perfect.

3.2 Solved the problem of information equipment 
fault

At the commercial mode the farmers do not need 
to buy the information equipment, they can inquiry 
information, learn the latest technology, print related 
information content in the branch store when they 
buy the agricultural material or any time they like. 
Equipment maintenance and update are taken by 
the company professionally; farmers do not need to 
worry about information equipment problems.

3.3 Solved the problem of information analysis and 
recommendation

The company cooperates with the county forestry 
bureau, bureau of science and technology and other 
government departments. it also cooperates with 
teaching and scientific research units and higher edu-
cation schools, so they can invite experts in agricul-
ture as information personnel, screening and analyze 
information to ensure the accuracy of information 
dissemination.
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3.4 Ensuring the stability access to information 
system

The farmer seldom study agricultural information 
systematically, they usually want the direct answer 
when meet a problem. While if it’s difficult to find 
suitable results, the farmers will not keep the enthusi-
asm of access to the information system. RE agricul-
tural information network combined with agricultural 
sales, the farmers can access the network stably.

3.5 Win-win and sustainable development

The benefits of information system promotion are 
from the sale of business production. So the mode 

avoids the drawbacks of input inconsistent of the gov-
ernment-led mode and other promotion mode, make 
a sustainable development of agricultural information 
systems.

4 COMpARiSOn OF TYpiCAL MODE CASES

According to the information promotion problem, 
many domestic provinces and cities have tried a vari-
ety of patterns, the following table chose three typical 
cases in the carrier, approach, advantages and dis-
advantages to compare with the commercial model 
(Table 1).

Table 1. The comparison of typical mode cases.

Area Mode Carrier Method Advantages and disadvantage

Gansu 
province

School Pupils and 
teachers 

The government 
let the teacher print 
the message and 
the pupils take the 
message home

Advantages: correct information, teachers and 
students have a strong sense of responsibility. 
Disadvantages: Do not understand the needs 
of farmers, the cost is higher, not conducive to 
the spread of interest distribution mechanism, 
if the focus of government changed, difficult 
to sustain.

Hunan 
province

Order 
agriculture

Agricultural 
Technology 
Extension 
Station staff

Free consultation, 
fees printing

Advantages: accurate, strong pertinence, staff 
enthusiasm
Disadvantages: Increase farmer’s costs, 
bring a series of problems such as financial 
management.

Gaocheng 
city Hebei 
province

The 
government

The 
government 
administration 
units

Different departments 
are involved in 
the dissemination 
of information, 
establish information 
dissemination Hall

Advantages: accurate, comprehensive, one-
stop service.
Disadvantages: The government guidance 
is obvious, once the work center of gravity 
changes, is difficult to maintain, must focus on 
the incentive problems of staff

Commercial 
mode

The 
combination 
of dual 
network 
of mutual 
benefit and 
win-win

The 
enterprise

The establishment 
of information 
integrated in each 
branch with the 
new agricultural 
newspaper 
supplement

Advantages: Accurate information for 
sustainable development, organizational 
security information system, to solve the three 
problems in fault
Disadvantages: Information just to the 
enterprise

5 iMpROvEMEnT AnD SuggESTiOnS

5.1 Speed up the promotion of commercial mode

Through several years of construction, integrated 
information service network has been formed basi-
cally by the enterprises such as the RE company. 
But the coverage of the network is still narrow, the 
rural information resources are still scarce, farmers 
still expect for more information. Acceleration of the 
construction of rural information service network, 
acceleration of the promotion of new varieties of agri-
cultural technology has to be done. The government 

departments should deal with the promotion and 
corporate support, through the project, investment, 
and other means to accelerate the key construction, 
strengthen the mode.

5.2 The information tendency

The main body of the commercial mode is enterprise, 
the information promoted by them is inevitable with 
the tendency for their own business products, and 
this is the inherent disadvantages of the commercial 
mode. it can be solved through the following two 
ways, one is the government departments strengthen 
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the market supervision and guidance of information 
promotion efforts, has issued relevant policy docu-
ments, standardize on promotion; two is integrating 
the agricultural industry association and the enter-
prise to one information release platform to release 
the correct information.

5.3 The challenge of the new technology

With the rapid popularization of smart mobile phone 
and price decreases of the 3g network, mobile phone 
has become the main equipment of farmers, the uti-
lization rate as high as 78.9%3, face this new change, 
agriculture information promotion network should 
make corresponding adjustment, one is based on the 
integrated machine in chain stores ,gradually trans-
ferred the machine layout to the information collec-
tion, collation, publication; two is to comply with the 
development trend of mobile intelligent information 
terminals, develop application on mobile phone to 
meet the different requirements for the production of 
large producers and agricultural economic man and 
the normal farmers.

6 COnCLuSiOnS

The “last kilometer” problem is the main problem 
facing the present agricultural informatization, com-
pared with other extension mode of agricultural 
information promotion, commercial mode more 
close to the farmers, has more development space 
and the ability of sustainable development. The prac-
tice of RE company shows commercial model can 

effectively solve many problems of information pro-
motion such as hardware issues, training issues, the 
utilizing of information and so on. it is an effective 
way to promote information. But the system’s innate 
information tendency, the challenges of new technol-
ogy is worth noting.
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ABSTRACT: In the last five years, China’s online shopping scale was in a rapid growth. In 2013, total retail 
sales online has accounted for 7.9% of the total retail sales of the whole society. E-commerce enterprises rep-
resented by Tmall, Jingdong Mall, Suning Tesco etc. formed a large impact on the traditional retail industry. 
They squeezed the traditional retail market and snatched a large number of medium and high customers, forcing 
traditional retailers to combine online and offline business models. The impacts of e-commerce are different for 
different retailers and retailers should get involved in e-commerce, according to their local conditions respec-
tively to exploit their own advantages.
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1 E-COMMERCE In RETAIl BuSInESS AnD 
DEvElOpMEnT Of TRADITIOnAl RETAIl 
COMpAnIES

In 2013, China maintained a momentum of continued 
rapid growth in electronic commerce. The trade vol-
ume of E-Commerce exceeded 10 trillion yuan and 
achieved an increase of 26.8% from a year earlier. 
China has become the world’s largest online retail 
market. In 2013, the size of Internet users reached 
302 million in China, and the annual volume of 
Internet retail exceeded 1.85 trillion yuan and had an 
increase of 41.2%, which accounted for 7.9% of the 
total retail sales of social consumer goods.

In the second quarter of 2014, the volume of the 
online retail market reached 651.172 billion yuan 
in China, which had an increase of 13.14% com-
pared to the first quarter of 2014. According to the 
data released by the national Bureau of Statistics, it 
showed that in the 2nd quarter of 2014, total retail 
sales of social consumer goods in China have reached 
6.2118 trillion yuan, and the online retail market 
accounted for 10.48% of the total retail sales of social 
consumer goods in China, while the figure of the first 
quarter is 9.28%, which means the penetration of 
online shopping reached a new high.

E-commerce as a strategic industry played an 
important role in changing the mode of economic 
growth, promoting industrial restructuring and 
upgrading, and accelerating the modernization of cir-
culation. E-commerce has become the main ways to 
boost domestic demand, to increase consumption, and 
to promote employment.

Online shopping saved total circulation cost 
because it cuts down trading links and reduced 

frictional cost, which became one of the fastest-grow-
ing emerging retail in recent years. After more than 
10 years of development, China’s online shopping 
industry has made great achievements and formed a 
trend of substituting traditional retailing. Meanwhile, 
in the next few years, the online shopping industry 
will continue to grow at 20% per year, and will have 
a growing substitution effect to traditional retail. 
Expected in 2017, online shopping trade size will 
reach 4.45 trillion, accounting for 12.4% of total 
retail sales of social consumer goods [1], which is 
shown in figure 1.

figure 1. Online shopping trade size.

In 2013, China has 300 million online shopping 
users, which accounts for 48.9% of total Internet 
users in China while the figure of 2012 is 42.9%. 
In recent years, the proportion of online shoppers to 
the total Internet users has a rapid growth in China, 
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and online shopping is becoming a common Internet 
surfing behavior. The increased proportion is the key 
reason to promote the rapid development of China’s 
online market.

The next few years, with the growth of China’s 
Internet users slowing, the increase of online shop-
ping users will have a certain extent reduce, but the 
online shopping users will maintain steady growth as 
a whole [1], which is shown in figure 2.

figure 2. The number of online shopping users in china.

2 IMpACT Of E-COMMERCE On 
TRADITIOnAl RETAIl

E-Commerce and traditional retail are engaged in a 
zero-sum competition, where one side must fall for 
the other to rise, because they are in the same mar-
ket, strive for the same consumer group, and split the 
same “cake”. E-Commerce has formed a huge impact 
on the traditional retail market.

2.1 The deal size of the traditional retail market is 
squeezed

Online shopping transactions in 2013 accounted 
for 7.9% of the total retail sales of social consumer 
goods, which had an increase of 1.6% compared 
with the proportion in 2012. It is estimated that by 
2017 the proportion of online shopping transactions 
to total retail sales of social consumer goods will 
reach 12.4%, and the deal size of the traditional retail 
market is squeezed further, and this trend is likely to 
continue.

2.2 Medium and high customers shift from 
traditional retail market to the online market

In 2013, China has 300 million online shopping users, 
80% of which are mainly young, white-collar urban 
professionals. Meanwhile, 7% of them are high-end 
customers, which spent more than $10,000 one year, 

and accounting for 40% of the overall online con-
sumption. The loss of these high-end customers and 
the loss of part of high-end merchandise sales made 
the traditional commercial and traditional retail fall 
into a passive position deeply.

2.3 Impacts on different traditional retailers

According to the data published by iResearch, it 
shows that in recent years, among of the goods most 
frequently purchased by China’s online shopping 
users, clothing, shoes, hats, and bags ranked first, 
followed by digital products, books and audio-video 
products. Clothing, shoes and hats are major busi-
nesses of traditional department stores, and these 
businesses have a higher profit, the main appealing 
for users to purchase them online is the low price. 
Digital products, books, and audio-video products 
are standardized commodity which does not require 
user’s personal experience and the online prices are 
low. These products are the main business of the tra-
ditional department store, so E-Commerce has the 
most impact on traditional department stores and 
household appliance stores.

Supermarkets mainly engage in daily necessities, 
such as food, household department, baby products 
and etc. These commodities are in great demand by 
customers and have a smaller profit, which makes 
online shopping of these commodities has not obvi-
ous advantages. Especially for large stores, they 
can meet the user’s one-stop shopping demand, and 
E-Commerce has difficult to replicate this advantage 
in the short term, so E-Commerce has limited impact 
on supermarkets and hypermarkets.

The convenience store is set up for customer’s con-
venience, which operates small commodities urgently 
needed by customers, so, E-Commerce has minimal 
impact on convenience store. Moreover, because the 
convenience store is located in the community, close 
to the people, it has an irreplaceable role in the devel-
opment of E-Commerce.

3 TRAnSITIOn Of TRADITIOnAl 
RETAIlIng TO E-COMMERCE

faced with the impact of E-Commerce, traditional 
retail shifts to E-Commerce is a general trend. 
Compared with online retailers, traditional retail-
ers have their own advantages such as operational 
cost control, financial operation ability, brand value, 
marketing, technology, supply systems, distribution 
channels and etc. So, traditional retailers and online 
retailers complement each other to combine online 
and offline operation modes can make up the defects 
of the domestic credit system, distribution network 
and etc.
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Department stores have the advantages of good 
reputation, which are older shoppers’ paradises. But 
in recent years, under the impact of E-Commerce, 
department stores lost a lot of customers and became 
a “shopping with mother” place. Coupled with the 
rising cost of rent, manpower, logistics, department 
store is facing enormous difficulties. The department 
stores which focus on low-end customers should 
take some effective measures. On the one hand, they 
should actively adjust the commodity composition to 
attract young, white collar customers, and they should 
enhance the customer experience and improve ser-
vice quality. On the other hand, they should actively 
develop E-Commerce, and combine online and 
offline services.

large-sized chain supermarkets have high com-
petitiveness and brand effect because of their many 
chain stores everywhere, low price, and great variety 
of goods. They have a guarantee for the best quality, 
after-sale service, and vendor reputation. They also 
have their own distribution center and a strong logis-
tics system which ensures a low-cost, timely, and 
smooth distribution. Based on this, they can better 
solve distribution problems faced by online retailers 
and will attract a large number of online customers. 
Among of so many traditional retail stores, large-
sized chain supermarkets have the best advantages to 
develop E-Commerce. large supermarkets primarily 
services the surrounding community, they should 
take an active role in developing regional community 
E-Commerce, and provide “online shopping, home 
delivery” services (i.e. one-stop shopping services) 
based on low price to eliminate customer’s worries 
and further retain customers.

Outstanding features of convenience stores are: (1) 
they are located in the community; (2) they are widely 
distributed; (3) they provide 24 hours and 7 days ser-
vices. Convenience stores should actively cooperate 
with E-business to exploit these geographical advan-
tages to become an E-business’s distribution site, and 
they can also sell their goods online.

4 EMpIRICAl AnAlYSIS

4.1 Suning built integrated network platform

Suning Tesco strengthens virtual networks as well as 
physical stores, and continually improves the online 
market share. In 2011, Suning Tesco with total sales 
income of 5.9 billion yuan and more than 10 million 
registered members ranked in the top three domes-
tic E-Commerce companies. The first half of 2012, 
Suning’s total sales reached 47.19 billion yuan with 
an increase of 6.69% from a year earlier, while the 
online revenues reached $5.28 billion yuan, jumping 
105.53% from a year before.

4.2 Shanghai Bailian group co. Ltd. will do  
omni-channel retailing

Since the 4th quarter of 2011, retail industry repre-
sented by department stores faced a downward inflec-
tion point of earnings. under the double pressure of 
shopping center’s better consumption experience and 
E-Commerce’s low commodity prices, faced with 
increasing cost of rent, manpower, and logistics in 
circulation, traditional department stores entered 
a low profit era. Although gross profit margins of 
department store can reach about 25% up to 30%, 
the net interest rate only maintains below 5%. Since 
2011, pacific Department Store has closed two stores 
in Beijing, and the Shanghai no.1 Shopping Center 
closed Huaihai Road store, which highlighted the 
quandary faced by retail business.

facing the impact of internet shopping, Shanghai 
Bailian group Co. ltd. owned by Bailian group 
improved the quality of goods and provided more 
merchandises that need to be tried on by customers, 
meanwhile, the quality of services were enhanced 
to lure the public to enjoy shopping. Moreover, 
the company actively tried to do E-Commerce and 
promoted the integration of online and offline busi-
nesses. The company’s Medium-term Report of 
2014 pointed out that the company will start the 
Omni-channel strategy to promote the integration 
of online and offline businesses, and the company 
should be defined as an Omni-channel retailer, 
which focusses on goods, covering department 
store, shopping center, and outlets, whose target 
customers are 24–35 year-old consumers which are 
consistent with the core consumers of offline busi-
ness [2].

4.3 Auchan hypermarket’s mode—“order online, 
pickup in-store”

Many merchants of the traditional online shopping 
mall must stick with goods by themselves, which 
induced no guaranteed quality and different price of a 
similar product, so, consumers sometimes spend the 
same money may not buy the same quality of goods. 
Auchan supermarket buys goods directly from the 
producers, which not only ensures quality at a lower 
price, but also provides perfect services, so, it is a 
good choice for consumers.

Shanghai Branch of Auchan supermarket mainly 
engaged in online retail of daily consumer goods, 
which provides delivery services in the urban areas of 
the city, different delivery points with different fees. 
The consumer can also pick up the goods in store by 
himself. Consumers can choose different payment 
modes, such as payment in store, cash on delivery, 
payment by Oney card issued by Auchan, and pay-
ment online.

9781138027282_Chp_3072.indd   1159 22/04/15   10:31 PM

 



1160

Suzhou Branch of Auchan supermarket launched 
automatic pickup machines for the online shopping 
consumers, where the consumer can pick up the goods 
in store when he has placed an order online 2 hours 
ago, and the pickup process will take only 5 minutes. 
This model of “order online, pickup in store” provides 
a reference model for many physical retailers.

The offline process of this “order online, pickup 
in store” model is: step 1, consumers drive to pickup 
area and input online reservation phone number on 
automatic pickup machine, then it will enter the pay-
ment interface; step 2, consumer can pay the order by 
bank card, then the invoices will be printed out and the 
machine will display the number of parking space, if 
the consumer already paid order online, the machine 
will display the parking space number directly when 
the consumer entered his phone number; step 3, con-
sumer drives the car to the parking space, then the 
goods will be transported to the parking space and 
loaded on the car by the distribution staffs. The total 
process only needs 5 minutes.

4.4 Transformation of Haode & Kede chain 
convenience stores

Haode & Kede Chain Convenience Company, owned 
by Agricultural-industrial-commercial Supermarket 
group, has more than 2000 chain stores, covering 18 
cities in Jiangsu, Zhejiang and Shanghai. The com-
pany is one of the largest chain convenience compa-
nies in China, whose stores open 24 hours a day and 
have an advanced management specification.

In recent years, as China’s largest chain con-
venience company, Haode & Kede faced enor-
mous pressure, such as customer churn incurred by 
E-businesses and high costs, whose slim profit mar-
gins are squeezed again and again. In order to survive 
and develop, Haode & Kede keeps up with market 
changes, and takes adjustments to continually seek 
new growth points.

Since last June, the service, i.e. “order online, 
pickup in store”, was provided by Haode & Kede as 
a starting point for exploring online-to-offline busi-
ness model. Besides Chblt.com company owned by 

Agricultural-industrial-commercial Supermarket 
group, Haode & Kede enhanced its cooperation with 
other E-companies. In April of 2014, due to all the 
more than 2000 chain stores of Haode & Kede are 
straight camp stores, the company has a higher con-
trol and strong executive power, so the company was 
selected by Tmall as the physical receiving station in 
Jiangsu, Zhejiang and Shanghai. More than 2000 con-
venience stores owned by Haode & Kede, began offi-
cially to provide services for consumers of Tmall in 
the 18 cities in Jiangsu, Zhejiang and Shanghai. The 
cooperation between Tmall and Haode & Kede helps 
Tmall to solve the “last 1 km” issue. Meanwhile, it 
also exploits the advantages of straight camp stores to 
increase consumer traffic, to expand the proportion 
of life services business, and to speed up the stores’ 
transformation from merchandise sellers to life ser-
vices providers.

Because the convenience stores of Haode & Kede 
open 24 hours a day, they are widely distributed, and 
they have a good reputation, this mode is welcomed 
by online consumers. Since the launch of this service, 
the business increased daily, and the received goods 
from the stores in one day accounted for 10% of those 
in Tmall.
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ABSTRACT: The number of technology-based small and micro enterprises is increasing rapidly in China, 
which has an impact on the development of the social economy. However, the technology-based small and mi-
cro enterprises fall behind in management system, human resource allocation and capital funding. The whole 
world competition is increasingly fierce at present, the organizational change of technology-based small and 
micro enterprises is imperative. Project management provides a new pattern for the organizational change of 
enterprises. The thesis analyzes the influencing factors of the organizational change of technology-based small 
and micro enterprises internally and externally. Moreover, it also analyzes the advantages of project manage-
ment in the organizational change of technology-based small and micro enterprises comparing with traditional 
management pattern and how project management applies in the organizational change of technology-based 
small and micro enterprises. It presents the implementation of the project management is an effective mode 
which will be widely used in technology-based small and micro enterprises.

KEYWORDS: Organizational change; Project management; Technology-based small and micro enterprises; 
Enterprise group.

1 INTRODUCTION

Changing the current market environment and eco-
nomic policies have changed the stable and orderly 
competition environment in the past and organiza-
tions are suffering challenges of many factors, such 
as products, technology, environment, policy and so 
on. Only organizations carry out change activities 
constantly according to the changes of internal and 
external environment, can they be able to survive and 
grow in a competitive environment. 

According to the research, 80% jobs are offered 
by middle and small-sized enterprises which account 
for 99% of the number of enterprises and 50% state 
tax revenue are paid by middle and small-sized enter-
prises. The small and micro enterprises are the main 
component of middle and small-sized enterprises. 
The technology-based small and micro enterprises 
are increasing rapidly with the society’s depend-
ence on technology. Technology-based small and 
micro enterprises assume an important place in our 
scientific and technological achievements and have 
a significant impact on the social and economic 
development.

Larry H.P. Lang, the economist, proposed that 
small and micro enterprise is the general term of small 
enterprise, micro-enterprise, family-owned enter-
prise, individual industrial and commercial house-
hold. Technology-based small and micro enterprises 

are special enterprises with a mission of technology 
innovation. The technical content of their products is 
relatively high with core competitiveness and they 
can continue to launch new marketable products and 
expand the market [1].

In the rapidly changing and competitive environ-
ment, technology-based small and micro enterprises 
are facing many changes in the environment, technol-
ogy and policy. In order to maintain the development, 
change can be one of its greatest features. However, 
the organizational change of technology-based small 
and micro enterprises is a complex and ever-changing 
process and how to ensure the rationality and effec-
tiveness of change is the key.

2 THE INfLUENCINg fACTORS Of 
ORgANIzATIONAL CHANgE IN 
TECHNOLOgY-BASED SMALL AND MICRO 
ENTERPRISES

Organizational change, by its nature, is the process 
that the organization change and innovate its various 
elements to meet internal and external environmental 
changes and realize the organizing goal [2]. Now no 
organization is under particularly stable environment 
and large and small enterprises are facing changes. 
Technology-based small and micro enterprises are no 
exception.
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Technology-based small and micro enterprises 
mainly involve high and new technology industry 
such as electronic information, bio-pharmaceutical, 
environmental protection and energy saving, new 
energy development and so on. The biggest feature 
is the emphasis on research and development. They 
are a kind of newly rising enterprises integrating 
research and development, production and market [3]. 
Its organizational change is a behavior affected by the 
internal and external environment. It is the inevitable 
choice for technology-based small and micro enter-
prises to seek long-term scientific and technological 
development. finding and analyzing the influencing 
factors of organizational change internally and exter-
nally and analyzing what the model can facilitate 
organizational change are very important.

2.1 The analysis of internal influencing factors of 
organizational change in technology-based 
small and micro enterprises

2.1.1 The impact of internal personnel allocation 
of technology-based small and micro 
enterprises on organizational change

Technology-based small and micro enterprises need 
high-quality talents in technology, management and 
production, and have a higher requirement of knowl-
edge. How to attract and retain high-quality talents 
in technology-based small and micro enterprises is 
a top priority. Organizational change will inevitably 
cause internal resistance, or even lead to greater loss 
of talents. Therefore, for technology-based small and 
micro enterprises, the reasonable personnel alloca-
tion will drive the change, improve the acceptance 
of organizational change culture, promote organiza-
tional change, reduce the internal staff fluctuation and 
reduce the loss of key personnel.

2.1.2 Technology-based small and micro 
enterprises internal management system 
impose restrictions on organizational change

Most technology-based small and micro enterprises 
are started by an individual or a small team lacking 
the normal internal management system. Most of 
them have internal core leaders and their internal 
management style is mainly affected by the personal 
style of the main leadership lack of formal and long-
term development planning. When enterprises carry 
out organizational change, personal style and staff’s 
emotional recognition play a leading role. There 
are no formal organizational change structures and 
mechanisms to control the smooth development of 
every period of organizational change to ensure the 
successful implementation of organizational change. 
And reasonable internal management system will 
improve the efficiency of organizational change and 
be conducive to carry out organizational change.

2.2 The analysis of external influencing factors 
of organizational change in technology-based 
small and micro enterprises

External influencing factors of organizational change 
include social environment, regulations and policies, 
human environment and so on. for the technolo-
gy-based small and micro enterprises, the main exter-
nal environments include the financing environment 
of the enterprise and policy support of government.

2.2.1 The impact of financing environment on 
organizational change in technology-based 
small and micro enterprises 

financing always restricts the development of small 
and medium-sized enterprises. for technology-based 
small and micro enterprises, pursuing research and 
development of the high technology need to invest 
a large amount of fund, because high-tech indus-
try need a large amount of fund in every step of the 
research and development, production to marketing. 
In carrying out organizational change, enterprises 
shall concern that whether the change would bring 
too much turmoil to affect the original capital main-
tenance of the enterprises. If the capital chain rup-
tures, the enterprises will develop unstably even go 
bankrupt. The unstable financing environment will 
lead to organizational change of technology-based 
small and micro enterprises suddenly to interrupt 
or have difficulty to carry out. The enterprises will 
be unable to focus on the conduct of organizational 
change. However, the fund of entrepreneurs of tech-
nology-based small and micro enterprises comes 
from personal savings or private loans, and normal 
credit channels are deficient. The financial support 
of government for technology-based small and micro 
enterprises shall be strengthened.

2.2.2 The impact of government support policies on 
organizational change in technology-based 
small and micro enterprises

Our government should formulate reasonable poli-
cies and regulations to protect the legitimate rights 
and interests of technology-based small and micro 
enterprises. Our country promulgated “the Law of 
Promoting Small and Medium-sized Enterprises”, but 
lack of implementation details which can use legisla-
tive protection for small enterprises of U.S. for refer-
ences. Since 1953, the United States has promulgated 
“Small Business Act”, “Equal Opportunities Act”, 
“Small Business Investment Act”, “Small Business 
Economic Policy Act” and other laws and regulations 
to protect the competitive and equal position of small 
enterprises from the legislative level [4].

China’s current policy of supporting system of 
technology-based small and micro enterprises is not 
perfect. The government now has a lot of preferential 
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tax policies for small enterprises, but too restrictive 
in terms of implementation. The financial support of 
technology-based small and micro enterprises should 
be strengthened, such as the establishment of a spe-
cial fund for technology-based small and micro enter-
prises and the introduction of a series of policies to 
encourage entrepreneurs of technology-based small 
and micro enterprises. 

Without government’s support policy, the technol-
ogy-based small and micro enterprises are difficult 
to seek long-term development, are restricted when 
formulating changing strategy are easily affected 
by the external policy environment when carrying 
out organizational change and even can’t prepare 
resources for change, which may lead the standstill 
of to the management of technology-based small and 
micro enterprises.

3 THE ADvANTAgES Of PROjECT 
MANAgEMENT MODEL OvER 
TRADITIONAL MANAgEMENT MODELS 
IN ORgANIzATIONAL CHANgE Of 
TECHNOLOgY-BASED SMALL AND MICRO 
ENTERPRISES

In China, more and more enterprises begin to pay 
close attention to the application of project manage-
ment in the enterprises. Project management has been 
widely used in many industries, such as software, 
IT industry, manufacturing, and so on, and also has 
been widely used in science and technology enter-
prises. The effective development of enterprises and 
the improvement of core competitiveness depend on 
enterprise change and innovation in organization and 
management.

Traditional management models are mostly func-
tional organization and have a natural resistance to 
change. The project management itself has the char-
acteristics of uniqueness, purpose, innovation and 
integration. These characteristics are consistent with 
organizational change, and organizational change 
is an activity with creativeness, integration and 
purpose. Therefore, we can regard organizational 
change as a project. We say that the goal of project 
management is to achieve the dynamic management 
of the whole process of the project and to achieve 
their goals, which are consistent with the goals of 
organizational change. Organizational change is also 
to implement management of change and to achieve 
goals. In order to complete organizational change 
project, we should overcome the organizational 
resistance, play the organizational power and take 
advantage of project management model. Project 
management plays an important role in achieving 
the successful goal of organizational change (as 
shown in figure 1).

Uniqueness Purpose Innovation Integration 

Promote the project management in organizational 
change 

Project Management Features 

figure 1. Schematic diagram of project management to 
promote organizational change

3.1 Project management is a new form of 
organizational change in technology-based 
small and micro enterprises

Project management provides a new form of devel-
opment model for organizational change of tech-
nology-based small and micro enterprises as to the 
organizational change of internal factors such as 
staffing and internal management system. Enterprises 
pay more attention to the project management team 
in project management model than in the traditional 
management model where the staff is in a state of 
resistance. It is more conducive to staff to accept 
change and strengthen the staff’s compatibility in 
technology-based small and micro enterprises if the 
head person of change centralizes personnel spread 
in an organization to manage and organize cultural 
transmission.

Moreover, only by constantly improving organ-
izational management system of technology-based 
small and micro enterprise, can we increase enter-
prise’s benefits, reduce costs and improve product 
quality and the core competitiveness. The project 
management model shows a significant advantage in 
organizational change of technology-based small and 
micro enterprises which can help enterprises achieve 
change goal through time, cost and objectives of 
management plans. Project management itself is the 
integrating process of management from the start, 
plan to implementation and control. It conforms with 
organizational change risk and the characteristics of 
dynamic management requirements and improves the 
efficiency of organizational change.

3.2 Project management reduces the external risk 
of organizational change in technology-based 
small and micro enterprises

Project management will help technology-based 
small and micro enterprises to better face external 
environment impact and fierce market competition 
on the side of the external financing environment and 
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government management. for the risk due to the pro-
ject’s external environment and internal risk, we all 
call it project risk. As a project, when organizational 
change of technology-based small and micro enter-
prises face external risk, it should adopt risk identi-
fication, risk evaluation and risk control management 
of project management and manage the external 
influencing factors in advance. Risk management in 
project management is throughout the project, the uti-
lization of risk management of project management 
to estimate and control will furthest reduce change 
resistance of technology-based small and micro enter-
prises from two aspects of the external financing envi-
ronment and government policies and management 
regulations. Moreover, risk management of project 
management is throughout every process of project 
startup, plan, implementation, control and feedback, 
which can help technology-based small and micro 
enterprises to control every step of organizational 
change and to adopt corresponding measurements to 
minimize risk factors of organizational change.

4 APPLICATION ANALYSIS Of PROjECT 
MANAgEMENT ON THE TECHNOLOgY-
BASED SMALL AND MICRO ENTERPRISES 
IN ORgANIzATIONAL CHANgE

4.1 The necessity of technology-based small and 
micro enterprises organizational change

In the current competitive market environment, tech-
nology-based small and micro enterprises organiza-
tional change is imperative, which is the only way to 
ensure the healthy development of enterprises. Our 
technology-based small and micro enterprises are in 
the development stage, growing rapidly in the number 
and size, but the growth is troublesome. Compared to 
mature and large enterprises, technology-based small 
and micro enterprises lie far behind in management 
system, staffing and capital financing. This form of 
organization of project management provides a new 
model for the organizational change, but at the time 
of the introduction of project management, technolo-
gy-based small and micro enterprises should be inno-
vative applications according to their actual situation. 
Any kind of management model will be difficult to 
function correctly, if out of the specific situation.

4.2 Project management is a feasible and effective 
way to organizational change

In the analysis of the influencing factors and project 
management model of the advantages of science and 
technology-based small and micro enterprises, it can 

be inferred the introduction of project management 
can be an effective and feasible way to organiza-
tional change. The practical application of technol-
ogy-based small and micro enterprises can be used 
in organizational change. Technology-based small 
and micro enterprises focus on research and devel-
opment, mainly involved in high-tech industries, 
with the decision facing the constantly changing in 
its own. Conduct organizational change in change. 
So technology-based small and micro enterprises, 
organizational change itself is constantly changing, 
constantly an adjusting process. And the project man-
agement itself is a management in the face of change. 
Seeing the organizational change in the technolo-
gy-based small and micro enterprises as a project for 
project management, will greatly reduce the risks. To 
estimate of risk, and to carry out project time man-
agement, project management change, project risk 
management change in the organizational change, to 
ensure effectively to achieve organizational change 
project objectives.

4.3 Application model of project management in 
organizational change

We say that organizational change is based on the 
pursuit of performance targets. They try to change 
the objects, including the behavior of members 
of the organization, the culture, the structure, the 
strategy, and the relationship between organiza-
tion and competitive environment [5]. The project 
management is carried out in technology-based 
small and micro enterprises in organizational 
change, it changes the behavior of members of sci-
ence and technology-based small and micro enter-
prises, organizational structure, the relationship 
between the organization and the environment and 
so on. When applying science and technology pro-
ject management in small and micro enterprises 
organizational change, it can change from tech-
nology-based small and micro enterprises organ-
izational structure change, organizational man-
agement change, organizational strategic change, 
organizational culture change and other aspects.

Project management has several stages, including 
the definition of decision-making, program design, 
implementation, control and target completion, tech-
nology-based small and micro enterprises organi-
zational change which can be divided into several 
stages of the same management, and conduct scien-
tific management at each stage in order to achieve 
its organizational changes carried out at each stage 
correctly. for conducting project management in 
science and technology-based small and micro 
enterprises at the same time, time management, cost 
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management, quality management and risk manage-
ment can control the progress of change, the risk of 
change and the cost of change.

5 CONCLUSION

Today, the only unchanged is change. Organizational 
change has become a kind of necessary means of 
survival and development of technology-based small 
and micro enterprises. To find and develop a new 
way of organizational change is the trend of enter-
prise’s organizational change. Project management 
embodies the great advantage in modern enterprise 
management. The business activities of enterprises 
or organizational change activities can be seen as the 
project which provides a new management model for 
organizational change. The implementation of the 
project management is an effective mode, which will 
be widely used in technology-based small and micro 
enterprises. However, how to combine the scientific 
management ideas and management tools into tech-
nology-based small and micro enterprises organiza-
tional change, how to improve the methods of project 
management is the key to success. gradually to build 
a practical application mode of project management 
in organizational change of technology-based small 
and micro enterprises, and at the same time con-
stantly summarize the correct application method.
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ABSTRACT: Using the data from 2009–2012 of 89 companies listed on the small board of Shenzhen, the 
 paper examines the relationship between media reporting and audit fees from both dimensions of media cov-
erage and media supervision. The empirical results show that: media coverage can increase the audit fees 
significantly, the more the media coverage, the more the audit fees, and find no significant impact of the media 
supervision on audit fees, which is mainly due to the fewer negative reports in China, and the fact that the su-
pervisory role the media plays is limited.
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1 INTRODUCTION

With the rapid development of modern communica-
tions and network technologies, including new media 
and personal media (Gillmor, 2006),the power of the 
media’s influence on the economic and social devel-
opment is growing. As the fourth right, the media is 
considered to be an effective alternative important 
institutional arrangement of justice to realize the pro-
tection of investor(Dyck et al., 2008; Liu et al., 2014), 
received wide attention in academia. For example, 
in the Chinese capital market, Shengjingshanhe IPO 
event, a secondary listing incident of Lili electronic 
alleged , Suzhou permanent defeat GEM events, the 
occurrence of new land fraud incidents and other 
events listed, let people see the media play an increas-
ingly important role in protecting investors. The gen-
eral logic that media plays a role in investor protection 
is as follows: First, the media exposes the financial 
problems that may exist in companies. Then, due to 
the authority and influence of the media, causing reg-
ulatory authorities involved in the investigation. Next, 
according to the findings of regulatory authorities, 
the companies restructure irregularities or investors 
to sue companies. In the company's IPO process, the 
media reporting of the company will be attracted wide 
attention, and even lead to more regulatory scrutiny, 
thereby increase the auditor's audit risk. To reduce this 
risk within the acceptable range, auditors will increase 
the workload, thus affecting the auditor charges.

The existing research on media and IPO focused 
on the study of IPO underpricing (Cook et al, 2006;. 
Bhattacharya et al, 2009.), Few studies the influence 
of media reporting on auditor fees in the company’s 
IPO process. In China, since the 2009 IPO restart, 
intermediary service revenue of major investment 
banks, accounting firms and financial public relations 
firm, etc., achieved tremendous growth, just like the 
same enthusiasm of financial market, and audit fees 
constitute an important part of IPO financing costs 
and intermediary service charges.Studies on the rela-
tionship between the media reporting and audit fees 
have important practical significance to reduce IPO 
financing costs and improve the efficiency of capital 
markets financing.

Based on this, using the data from 2009–2012 of 
403 companies listed in the small board of Shenzhen, 
the paper examines the influence of media reporting 
on audit fees from the two dimensions of media cov-
erage and media supervision, studies the relationship 
between media reporting and audit fees. 

The remainder of this paper proceeds as fol-
lows. Section 2 The second part makes the liter-
ature review and proposes hypotheses. Section 3 
describes the sample selection and research data 
sources, builds the model and gives the definition 
of variables. Section 4 makes empirical analysis of 
the impact of media coverage on the audit fees, and 
tests the proposed assumption. Section 5 concludes 
the study.
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2 LITERATURE REvIEW AND hYPOThESIS

Early theorists of the media focused on the rela-
tionship between asset price changes and media 
information in capital markets(Barber and Odean, 
2008), since the 1990s, began to focus on the cor-
porate governance role played by the media through 
the influence of public opinion(Thompson,2013). 
By examining the media’s role in corporate govern-
ance, Dyck and Zingales (2008) found that the media 
can effectively reduce the private benefits of con-
trol, which made the corporate governance function 
of media to get more attention. Since then, scholars 
have studied the corporate governance role of the 
media from different perspectives, such as revealing 
the accounting scandals (Miller, 2006), prompting 
companies to correct the behavior against the inter-
ests of outside investors (Dyck et al, 2008),exposing 
the inefficiency of the Board (Joe et al.,2009). Using 
a unique sample, Chinese scholars, LI peigong and 
ShEN Yifeng(2010) verified that the media still has 
a corporate governance functions under special tran-
sition economy. KONG Dongmin et al (2013) found 
the media coverage reflects the significant govern-
ance functions in all levels of Chinese listed compa-
nies from the perspective of protecting the interests of 
minority shareholders.

Some academics have also studied the relationship 
among media (or media sentiment),stock price and 
the company’s IPO under-pricing. Niederhoffer and 
victor (1971) and Cutler et al.,(1989) earlier studied 
the market reaction to the news reports. Next, the 
scholars have explained how the media affect the stock 
price from perspectives of investor attention(Odean, 
1999;. Barber et al, 2008), investor sentiment (hong 
and Stein, 2007; Tetlock, 2007), the number of traders 
(Dyck and zingales, 2004)and so on. With the devel-
opment of behavioral finance theory, research on the 
relationship between media coverage and IPO prices 
gradually become a hot academic research(Cook 
et  al., 2006; Bhattacharya et al., 2009).Cook et al 
(2006) examined the relationship between media cov-
erage and IPO, and found that media coverage pushed 
the IPO underpricing by affecting investor sentiment. 
With Taiwan’s IPO samples, Jang (2007) verified the 
more the media coverage, the lower the company’s 
IPO underpricing level. Bhattacharya et al (2009) 
found that media coverage does not explain the dif-
ference between the earnings of the Internet and non- 
Internet companies risk adjusted through through  
studying the IPO in the Internet bubble period.Liu et 
al (2014) also studied the impact of media coverage 
before the IPO on expectations of future earnings and 
long-term value of the company.

The above literature play an important role for our 
in understanding the Corporate governance functions 

and investor protection role of media thoroughly. 
Meanwhile, by combing the literature, we find, the 
reason why the media can play a role in investor pro-
tection and has the function of corporate governance 
to influence stock prices, the key lies in reporting and 
disclosure of media, which largely reduce informa-
tion asymmetry between the company’s management 
layer and external investors, thereby reducing the 
information risk of investors’ transactions(Fang and 
Press, 2009).Using a total of 2.2 million news data 
of the Dow Jones news online for 29 years, Tetlock 
(2010) analyzed the mechanism of media to improve 
the enterprise information environment and eliminate 
the information asymmetry, and confirms it. And the 
reason why IPO company received extensive media 
attention, probably because the company itself is bet-
ter quality, higher credibility, so investors will main-
tain high interest for them. Therefore, the company 
received widespread media attention has the better 
financial foundation, the risk faced by auditors in ser-
vice is lower, so the audit fees are low. On the other 
hand, since the media reporting for IPO companies 
improved asymmetry condition between investors 
and companies, so the requirements for the quality 
of financial data would inevitably be increased, and 
the the litigation risk and audit risk faced by auditors 
increase correspondingly. To control the risk within 
an acceptable range, the auditor has to increase the 
company’s IPO audit work, which pushed up the audit 
fees.

Thus, we propose the following two competing 
hypotheses:

hypothesis 1a: The more the media reporting, the 
stronger the media coverage, the lower the audit 
fees

hypothesis 1b: The more the media reporting, the 
stronger the media coverage, the higher the audit 
fees

Different to the general media coverage, neg-
ative media coverage includes some use of ques-
tioning, criticism, negative evaluation even neutral  
language to point out the problems of companies 
(Liang hongyu, etc., 2012). these negative reports 
reflect the IPO’s possible financial fraud, inflated 
assets, transfer of benefits and other issues. Obviously, 
negative media coverage has more significant  
economic consequences. Because of the media super-
visory or negative public pressure caused by nega-
tive media coverage, media supervision will bring a 
significant impact on the company’s IPO audit fees. 
Since media supervision will increase the difficulty 
of auditors’ work and audit risk, thereby increasing 
working hours, or even raise fees, ultimately leading 
to increased audit fees. 
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Thus, we present hypothesis 2: The more negative 
media coverage, the stronger media supervision, the 
higher audit fees.

3 SAMPLE SELECTION, DATA SOURCES, 
AND vARIABLE DEFINITIONS

3.1 Sample selection and data sources

The paper selected small plates as samples issued in 
China Shenzhen Stock Exchange from June 2009 to 
December 2012, and received a total of 89 samples 
excluding missing data companies. Company media 
reports data was obtained by manual sorting based on 
CNKI of “full-text database of China’s major newspa-
pers”. Other relevant financial data was obtained from 
the bulletin information GTA (CSMAR) database and 
the China Securities Regulatory Commission issued.

3.2 Model building and variable definitions

3.2.1 Model building 
By following OLS regression equation, this article 
studied the relationship between media reports and 
audit fees to test the hypothesis 1 and 2. 

∑
β β β β β

β β β ε

= + + + +

+ +

M X= M M

M

I

i i i i i

i i i i i

CFR ediaX Assets Lev LDBL

ROE + Pro + Rep + nd

edia ediaT or ediaN.

0 1 2 3 4

5 6 7

According to previous studies, the control varia-
bles were selected as follows: Assets, Leverage(Lev), 
Current Ratio(LDBL), Rate of return on net 
assets(ROE), Scale fund-raising(Pro), Underwriter 
Reputation(Rep) and Industry dummies(Ind).

3.2.2 Explained variable
Audit fees, the variable measures the fee charged by 
CPA for their audit service to IPO companies, we 
use the proportion of fees charged by auditors with 
a total underwriting fees as the proxy variable, CFR 
expressed.

3.2.3 Explanatory variables
Media reporting is the Explanatory variable, This 
article measures it from the two dimensions of 
media coverage and media supervision, expressed as 
MediaT and MediaN respectively. Negative media 
reporting mainly refers to the media news reports of 
the companies using questioning, criticism, negative 
evaluation even neutral language to reveal the prob-
lems of the companies(Liang hongyu, etc., 2012), 

theoretically speaking, the reporting is not conducive 
to the company’s share price.

MediaT means the total amount of reports during 
the data declaring the application to market and the 
data of issuing stocks.

MediaN means the total amount of negative reports 
during the data declaring the application to market 
and the data of issuing stocks.

3.2.4 Control variables
Table 1 shows the definitions of control variables. 

Table 1. Data Definition. This table describes the main 
control variables used in our analysis.

Variable Description

Assets Total assets
Lev The previous year’s total liabilities before 

listing / total assets
Ldbl Current Ratio before IPO, Current Assets / 

Current Liabilities
Roe ROE before IPO, Premarket Net profit / Net 

assets
Pro The actual amount of fund-raising
Rep Underwriter reputation, IPO underwriter’s 

market share (in the period 2009–2012, the 
ratio of each underwriter’s volume to the 
total amount, due to the small number of bits 
about underwriting, so below the median of 
its reputation underwriters takes 0)

Ind Industry dummies, a total of 19 sectors, 
taking 18 dummy variables

4 EMPIRICAL ANALYSIS AND DISCUSSION

4.1 Descriptive statistic

Table 2 shows the descriptive statistics of the main 
study variables. 

According to the results in Table 2. Audit fees 
are  only small proportion of the total underwriting 
fees , just 7.4%. Within the statistical range, the mean 
number of total amount of media reporting and the 
negative media reporting were 28.7 and 3.3. Thus, 
China’s media reporting is still relatively small, espe-
cially the negative report. Therefore, the supervisory 
role of media negative report is limited. 

4.2 Regression analysis: Media reporting and 
audit fees

Table 3 reports the regression results of Media 
 reporting and audit fees. According to the Table 3 (1) 
Column, the coefficient of MediaT was 0.0007 (T value 
of 3.19), and was significantly at 1% level, in control of 
the assets, leverage, current ratio, rate of return on net 
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assets, scale fund-raising, underwriter reputation and 
industry dummies. Empirical results show that media 
coverage in IPO process have a significant impact on 
audit fees, the more media coverage, the higher audit 
fees, the empirical results support the hypothesis 
 proposed 1b. Media reporting reflected the media’s 
coverage on the forms’ IPO, which makes investors 
on the company’s financial information requirements 
increase. Thus, the risk of auditors increases, and even-
tually pushes up audit fees. 

As can be seen from Table 3(2) column, the coef-
ficient of MediaN was -0.0001 (T value of -0.09). 
Empirical results indicate that media negative report-
ing has no significant effect on audit fees during the 
company’s IPO process, and the hypothesis 2 has not 
been supported by empirical results. Theoretically, 
although media supervision will increase the public 
pressure and audit risks faced by auditors, thereby 
causing an increase in audit fees, however, empirical 
results did not confirm the significant impact of the 
media supervision on audit fees. The reason of such 
a result may be due to the small number of negative 
media reporting in China, which can be verified from 
the descriptive statistics in Table 2. The mean num-
ber of negative media reporting was only 3.3 times 
per firm.

4.3 Notes robustness and sensitivity analysis

In order to ensure the reliability of research findings, 
we take the following robustness tests: (1)Excluding 
the samples that negative media reporting equal to 
0, carry out the multiple regression analysis on the 
relationship between media reporting and audit fees; 
(2) Expand the Media’s statistical range form a month 
before the company’s IPO application to issuing tme, 
recalculate MediaT and MediaN, and do the same 
multiple regression; (3)use the proportion of fees 
charged by auditors with the scale of fund-raising 
as explained variable, and make the same multiple 
regression. After making four robustness test, the 
basic conclusions of this article unchanged. Due to 

limited space, data robustness test results are not 
listed in the text, the reader, if desired, can contact the 
author on request.

5 CONCLUSION

Using the data from 2009–2012 of 89 companies 
listed in the small board of Shenzhen, the paper 
examines the influence of media reporting on audit 
fees from the two dimensions of media coverage and 
media supervision.The study found that the media 
coverage can increase the audit fees significantly, but 
the media supervision has no significant impact on 

Table 3. Media supervision and audit fees. 

varible (1) (2) 

MediaT 0.0007***
( 3.19 )

MediaN -0.0001
(-0.09 )

Assets 0.0000*** 0.0000***
( 2.81) (3.05)

Lev -0.0684 -0.0833
(-1.40 ) (-1.60 )

Ldbl -0.0059 -0.0078
(-0.88) (-1.10)

Roe 0.0063 0.0080
(0.17 ) (0.20)

Pro -0.0000*** -0.0000***
(-3.93) (-4.12)

Rep -0.0075 0.0013
(-0.03) (0.01)

Cons 0.1216*** 0.1552***
(3.43) (4.20)

Ind Control
Adj. R2 0.2713 0.1799
N 89 89

Note: t-statistics in parentheses, “***”, “*”, “*” represent 
1%, 5% and 10% significance level.

Table 2. The descriptive statistics of main variables.

variable N Mean SD P50 Min Max

Cfb 89 0.074 0.055 0.066 0.014 0.431
MediaT 89 28.697 22.216 25 3 171
MediaN 89 3.326 4.572 2 0 39
Assets 89 88383.09 69354.44 23859.33 23859.06 50861.8
Lev 89 0.504 0.144 0.515 0.210 0.781
Ldbl 89 1.892 1.009 1.57 0.69 5.66
Roe 89 0.305 0.151 0.263 0.097 1.088
Pro 89 64665.94 33799.97 55000 3870 200000
Rep 89 0.033 0.026 0.026 0 0.084

9781138027282_Chp_3074.indd   1170 22/04/15   10:48 PM

 



1171

audit fees.This paper complements the theoretical 
study on media and IPO, and provides clear recom-
mendations to relevant government departments to 
develop policies and regulations.

(This research was partially supported by the 
Social Science Planning Project in henan Province, 
Item Number:2013BJY030).
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ABSTRACT: This study analyzes the effects of collection volume uncertainty on recovery center capacity 
choices. It is found that collection volume uncertainty will not change the optimal capacity choice if the col-
lection volume variation is low while the capacity cost is high; otherwise, the optimal recovery center capacity 
under collection volume uncertainty will be larger than is the case when deterministic mean collection volume 
is considered. The conclusion is robust with respect to the different market structures considered in this study. 
The moderating effects of commercial revenue, capital cost and recovery center operation cost on recovery 
center capacity choice are qualitatively the same in the cases of uncertain collection volume and deterministic 
collection volume.
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1 INTRODUCTION

The exponential increase in electrical and elec-
tronic equipment (EEE) generation in economies 
is a growing concern. The average lifespan of com-
puters in developed countries has dropped from 
6 years in 1997 to just two in 2005 and mobile 
phones have a life-cycle of <2 years, according to 
Greenpeace (2010). If these trends continue, the 
generated Waste electrical and electronic equipment 
(WEEE) will reach higher volumes. So, the WEEE 
problem is present on regulatory agendas and take-
back legislation mandates producer responsibility 
for collection and recycling of e-waste. Producers 
or regulators may have to set up infrastructures and 
design collection and recycling networks to com-
ply with WEEE take-back laws, which have capac-
ity to make decisions in order to manage WEEE to 
achieve desired policy targets (e.g., collection and 
recycling targets). Strategic and operational deci-
sions with respect to investments in new treatment 
facilities are needed. Optimization models can assist 
in ensuring that these investment strategies are eco-
nomically feasible.

If demand can be perfectly forecasted, treatment 
center can simply invest the capacity in advance so 
that the right amount of capacity is available on time. 
The long capacity lead time can cause efficiency 
loss if there is substantial demand uncertainty: since 
capacity mismatch caused by forecast error cannot 
be remedied in short term, with imperfect planning 
either capacity over-supply or shortage. Therefore, 
one must assume that the future may be different from 
what seems most likely at present. A number of arti-
cles have focused on uncertainties and imprecise data 

in relation to waste modeling and on the development 
of WEEE management models.

Stochastic programming is widely used when 
assuming perfect foresight. This is done, for exam-
ple, in Cui et al. (2011), who minimize possible loss 
using the interval-based MinMax focusing on waste 
flows and capacity. Xu et al. (2010) use the inter-
val-parameter stochastic robust optimizing waste 
flows and revenue from WTE. Tan et al. (2010) study 
superiority-inferiority-based inexact fuzzy stochastic 
programming approach for solid waste management 
under uncertainty. Li and Chen (2011) focus on the 
fuzzy-stochastic-interval linear programming for 
supporting municipal solid waste management. 

Fuzzy programming is another much used opti-
mization method that assumes perfect foresight. In 
Gomes et al. (2011) the focus is on waste manage-
ment of WEEE, optimizing the location of both col-
lection and sorting centers with offset in a case from 
Portugal. Guo and Huang (2009b, a) minimize costs 
in waste handling using inexact fuzzy-stochastic MIP 
(mixed integer programming). Srivastava and Nema 
(2011) minimize costs of waste flow and landfill 
through fuzzy parametric programming method.

Interval analysis is used, for example, Cui et  al. 
(2011) minimize possible loss using the inter-
val-based MinMax focusing on the waste flows and 
landfill. Srivastava and Nema (2011) have included 
a review of types of waste management optimization 
models such as interval programming and fuzzy lin-
ear programming. Finnveden et al. (2006) have illus-
trated the possibilities and limitations of a range of 
different waste management models. 

There are many other models which we have not 
listed above such as MIP, dynamic optimization and 
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so on. However, none of these studies has formally 
modeled demand uncertainty and its implications for 
treatment center capacity investment. Few had started 
to focus on environmental factors as is very important 
in most of today’s models. This article focuses on the 
decision-making process and actual sustainability in 
terms of the integrate analysis of the economic, envi-
ronmental and the social aspects.

This study aims to fill such a research gap by ana-
lyzing the effects of demand uncertainty on treatment 
center capacity choice. Compared to the previous 
articles, the contributions of this study are multifold: 
(1) unlike most previous models considering capacity 
and price choices simultaneously, in our study only 
capacity is chosen with uncertain demand which 
follows a continuous probability distribution. After 
the demand pattern is observed, the price is then 
chosen. (2) Our study benchmarks the behavior of 
a welfare-maximizing social planner versus that of 
profit-maximizing enterprise(s). (3) We explicitly 
model the situation of multi-treatment centers, where 
treatment center providing differentiated services 
may compete with each other or they may be under 
the control of the same authority. These improve-
ments allow us to offer important management and 
policy insights to the WEEE industry in particular, 
and to infrastructure investments of treatment firms 
in general. 

The paper is organized as follows: Section 2 pre-
sents the basic economic model analyzing a monop-
oly profit-maximizing treatment center. Section 3 
benchmarks the case when a monopoly treatment 
center aims to maximize social welfare. Section 4 
investigates the case in which two treatment centers 
provide (imperfectly) substitutable services. The last 
section summarizes and concludes the paper. 

2 CAPACITY CHOICE OF A  
PROFIT-MAXIMIzING TREATMENT CENTER

To focus on the effect of collection volume uncer-
tainty on treatment center capacity decision, we con-
sider that a risk-neutral, monopoly treatment center 
needs to make capacity decision in advance so as to 
accommodate future treatment volume and that, when 
making capacity decision, it faces a linear (inverse) 
demand function:

(1) = −P X bq  ( >b 0). 

In (1), P is the treatment center charge (fees for 

WEEE treatment), q is the dispose volume, and X is 

a random variable that captures the demand forecast 
error, because demand cannot be precisely estimated. 
Let f  (x) be the density function of X, and F (x) be the 
corresponding distribution function. For modeling 

tractability, X is assumed to follow a uniform distri-
bution in the interval (x , x ) and so = −f x x x( ) 1/ ( ).  
Clearly, −x x( )  measures the degree of collection 
volume uncertainty/variability, with a large difference 
between x  and x indicating high collection volume 
variability/uncertainty. Further, the treatment center 
derives an (average) net profit h from each recycled 
WEEE. Examples can be observed for large appli-
ances, where component reuse is not common, but 
recycling of steel and copper can generate net profits. 
while the associated environmental benefit is v. Both 
h and v are assumed to be positive and exogenously 
determined. In addition, it is assumed that the treat-
ment center has constant marginal cost c for treating 
each WEEE. 

The treatment center’s decision process is modeled 
as follows:

Stage 1: the treatment center decides its treatment 
capacity K based on the distribution of collection 
volume shifter f  (x). With the unit cost of capital 
being r, total capacity cost is rK. 
Stage 2: After capacity is installed, the treatment 
center observes the actual collection and treatment 
volume X and then sets its service charge P. 

We are not modeling a cash flow in multiple peri-
ods, the discount rate is not considered in this study, 
because of which will bring no additional insights.

First study the case of a monopoly treatment center 
that maximizes profit. To solve the optimal capacity, 
we adopt with the backward induction, and we study 
the situation in the second stage, which is character-
ized by the following optimization problem,

(2) Π = + − −Max K X P h c q rK| , ( )P  s.t. ≤q K.

That is, the treatment center maximizes its profit 
∏  given both the capacity K invested in the first 
stage and the realized collection volume shifter X. The 
constraint ≤q K  reflects the treatment center’s ina-

bility to schedule more WEEEs than the maximum. 
Differentiating the corresponding Lagrangian 

function with respect to P, the first-order condition 
(FOC) requires λ− − + + =X P h c2 0 , where λ
is the Lagrangian multiplier. If the treatment center 
capacity constraint is binding thus that =q K  

and = −P X bK , the condition λ ≥ 0  implies 

≥ − +X bK h c2 . The corresponding treatment 
center profit is 

(3) Π = − + − −X bK h c r K( )1 .

Otherwise if the capacity constraint is not binding 

thus that <q K , then Lagrangian multiplier λ = 0. 

Solving the FOC we have = − +P X h c( ) / 2  and 
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= + −q X h c b( ) / 2 . In addition, the capacity con-

straint <q K  implies < − +X bK h c2 , with the cor-
responding treatment center profit specified as 

(4) Π = + − −
b

X h c rK
1

4
( )2

2 .

In summary, conditional on the capacity choice in 
stage 1, when the realized collection volume is suf-
ficiently large (in the sense that ≥ − +X bK h c2 )  
the treatment center will charge a high price at 
which the capacity is just fully utilized. Otherwise, 
if the collection volume is not large enough (when 

< − +X bK h c2 ), the profit-maximizing treatment 
center will set a treatment center charge P which 
induces partial treatment center utilization. 

In stage 1 the treatment center maximizes its 
expected profit based on the probability distribution 
of collection volume shifter, which can be specified 
as 

(5) Ε Π = Ε + − −Max P h c q rK[ ] [( ) ]K
* * , 

where P * and q * are, respectively, the optimal treat-
ment center charge and treatment volume obtained from 
stage 1 as derived above. Defining = − +X bK h cˆ 2 ,  
the treatment center’s expected profit can then be 
specified for the following three cases depending on 
the ranges of capacity K to be chosen. 

Clearly, the treatment center will choose a capacity 
to achieve the maximum (expected) profit of the three 
cases analyzed above. Comparing the profits among 
those cases leads to the following result:

Proposition 1. For a monopoly treatment center 
maximizing its expected profit, 

If ≥ −r x x( ) / 2 , the optimal treatment center 

capacity is = + + − −K
b

x x
h c r

1
2

(
2

)us , which will 

always be fully utilized.
Proposition 2. For a monopoly treatment center max-
imizing its expected profit, 

If < −r x x( ) / 2 , the optimal treatment center 
capacity will be increased from K us to the level of 

= + − − −K
b

x h c r x x
1

2
( 2 ( ))ul , which may be par-

tially or fully utilized depending on the actual collection 
pattern X observed after the capacity being invested.

Note that in K us, the superscript u stands for 
“uncertainty” and superscript s for “small” collection 
volume uncertainty, referring to the degree of varia-
bility −x x  being less than or equal to 2r. Similarly, 

in K ul, the superscript l for “large” collection volume 
uncertainty, referring to the degree of variability 

−x x  being greater than 2r. Furthermore, it is shown

(6) − = − − >K K
b

x x r
1

2
( ( ) / 2 ) 0ul us 2

.

Propositions show that greater uncertainty over 
future collection volume will increase the investment 
in capacity for a risk-neutral monopoly treatment 

center. Also note that for the case of ≥ −r x x( ) / 2,  

the optimal capacity is equally influenced by the 
upper and lower bounds of collection distribution.

3 SUMMARY AND DISCUSSION

There is substantial collection volume uncertainty 
in the WEEE industry. However, collection uncer-
tainty has not been adequately considered in eco-
nomic investigations on the choices of treatment 
center capacity and pricing. While a few studies on 
infrastructure investment provide valuable insights on 
capacity choice under collection uncertainty, the cases 
of profit-maximizing firm has not been analyzed. The 
different natures of capacity and price decisions have 
also not been recognized in most of previous studies. 
This investigation aims to fill such a gap in research by 
benchmarking capacity choices under collection vol-
ume uncertainty. In the present paper, treatment center 
revenue has explicitly been recognized, and treatment 
center price has been set conditionally on the observed 
collection pattern and prior capacity invested. We 
found that collection volume uncertainty will not 
change if collection variation is low while capacity 
cost is high; otherwise optimal treatment center capac-
ity under collection uncertainty will be larger than the 
case when deterministic mean collection is consid-
ered. This result is robust with respect to the different 
market structures considered in this study. These ana-
lytical results suggested that it is important to consider 
the effects of collection uncertainty in treatment center 
planning process.

The above material should be with the editor before 
the deadline for submission. Any material received 
too late will not be published. Send the material by 
airmail or by courier well packed and in time. Be sure 
that all pages are included in the parcel.
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APPENDIX

Case I. If ≤X xˆ  or, equivalently, ≤ + −K x h c b( ) / 2 , 

the expected treatment center profit is, by (3), specified 

as ∫Ε Π = Π f x dx[ ] ( )
x

x

1 . Solving the corresponding 

first-order condition yields = + + − −K
b

x x
h c r

1
2

(
2

) .  

Note that this solution is optimal if and only if it is 
compatible to the specified range. Substituting the 
solution to expression ≤ + −K x h c b( ) / 2 , we obtain 

≥ −r x x( ) / 2 . Otherwise if < −r x x( ) / 2 , it can be 

shown that ∂Ε Π ∂ >K[ ] / 0 . Thus the optimal capac-

ity is the corner solution = + −K x h c b( ) / 2 . 

Case II. If < ≤x X xˆ  or equivalently 

+ − < ≤ + −x h c b K x h c b( ) / 2 ( ) / 2 , the expected 

treatment center profit is, by (3) and (4), equal 

to ∫ ∫Ε Π = Π + Πf x dx f x dx[ ] ( ) ( )
x

x

x

x

2

ˆ

1ˆ
. Solving 

the corresponding first-order condition yields 

= + − ± −K x h c r x x b( 2 ( )) / 2 . The solution 

= + − + −K x h c r x x b( 2 ( )) / 2  is not com-

patible to the range defined for this case. The 

other root = + − − −K x h c r x x b( 2 ( )) / 2  

will be the optimal capacity if and only if 
+ − < ≤ + −x h c b K x h c b( ) / 2 ( ) / 2 , which can 

be simplified to < −r x x( ) / 2 . Otherwise if 

≥ −r x x( ) / 2 , it can be shown that ∂Ε Π ∂ ≤K[ ] / 0  

and thus the optimal capacity is = + −K x h c b( ) / 2 . 

However, = + −K x h c b( ) / 2  is not within the range 

defined for Case II (it is within the range defined for 
Case I instead). Therefore, there is no optimal capac-
ity when ≥ −r x x( ) / 2 .

Case III. If >X xˆ  or equivalently 
> + −K x h c b( ) / 2 , the expected treatment center 

profit is ∫Ε Π = Π f x dx[ ] ( )
x

x

2 . The corresponding 

first-order condition is ∂Ε Π ∂ = − <K r[ ] / 0 , imply-

ing that there is no optimal capacity in this case. 
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Political connections, enterprise growth and risk taking: Empirical evidence 
from private listed enterprises of China

Chi Xie & Da Gang Yin
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ABSTRACT: Proceeding from the background of economic transition and institutional environment of 
 China, this paper analyzes the relevance of political connections, enterprise growth and risk taking in theory. 
Meanwhile, this paper empirically examines the effect of political connections on the enterprise growth and risk 
taking, based on the experimental data from 2010 to 2013 of Chinese private listed enterprises through multiple 
regression analysis. The empirical results show that political connections have a significant negative influence 
on the enterprise growth, that is to say, political connections conducive to enterprise growth. And political con-
nections have a significant positive influence on the risk taking of enterprises, suggesting that the enterprises 
with political connections take greater risks in the growth process than their non-connection peers.

KEYWORDS: Political Connections; Enterprise Growth; Risk Taking; Private Listed Enterprises.

1 INTRODUCTION 

At present, China is in a special historical period of 
economic and social transformation, the government 
functions are gradually converting. But the gov-
ernment still plays the role of resource allocation, 
enterprises will often seek to establish a “political  
connections” with government in order to get more 
policy information and social resources.

The influence of political connections on private 
enterprise performance and growth caused the long-
term concern of management science and economics 
scholars. However, scholars have not drawn the same 
conclusion about the relationship between political 
connections and the growth of enterprises. Some 
studies show that political connection is valuable, it 
could bring to private enterprise financing conveni-
ence, reduce the cost of financing, access to preferen-
tial tax and improve business performance and many 
other obvious benefits. Some scholars expounded the 
negative effects of political connection from the angle 
of social burden, that political connection enterprises 
to assume more social “obligation”, its profitability 
and corporate value lower than non political con-
nection enterprises. The inconsistency on this prob-
lem, prompted us to make further study on “political 
connection”.

Meanwhile, enterprises survival and development 
in the complex and uncertain environment is always 
accompanied by risks. That classical economics the-
ory pointed out that the behavior of entrepreneurs 
to take risks in the pursuit of profit opportunity is 
a basic factor to promote the long-term economic 

growth. The manager is the key factor that decides 
the development of the enterprise, whether the 
enterprise is willing to undertake the risk depends 
on the degree of managerial risk preference. So, will 
managers spend time and money to build political 
connections to assume greater risk in pursuit of 
excess profits? In view of this, this paper also ana-
lyzes the influence of political connection with risk 
taking of enterprises.

2 HYPOTHESIS DEvELOPMENT

2.1 Political connections and enterprise growth

The relationship between political connections and 
firm performance mainly has two competing per-
spectives: “relationship” view and “intervention” 
view.

In “relationship” view, scholars often draw a con-
clusion that political connection is valuable to the 
enterprises. With companies from 42 countries as 
samples for analysis, Faccio found political con-
nection enterprises’ market influence and the debt 
ratio were significantly higher than non political  
connection enterprises, and could obtain a higher 
tax preference. Mian and Khwaja stated that polit-
ical connection enterprises can obtain more bank 
loans than non political connection enterprises. After 
studying different countries, Faccio advocated the 
value of enterprises increased significantly after the 
establishment of the political connection, and polit-
ical connection enterprise is easy to get help from 
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the government when it is in financial distress. These 
findings show that political connection is indeed a 
valuable resource.

In China, a large number of listing enterprise exec-
utives have a political background, and the research 
on political connection as the theme gradually on the 
rise in recent years. Wu and Rui supposed the income 
tax rates of enterprises with political connections is 
significantly lower than non-connection peers. Zhang 
and Huang proposed that enterprises with political 
connections can obtain more diversified resources, 
access to government regulation industry easier. 

Based on the above analysis, this paper puts 
forward:

Hypothesis 1: Political connections of private 
enterprises can improve their performance, it is con-
ducive to the growth of enterprises. 

On the other hand, in “ intervention “ view. The 
government through political connections as a means 
of intervention on the enterprises, will increase the 
policy burden of the enterprises. vickers and Yarrow, 
Shleifer and vishny proposed that the intervention 
of government would interfere with managers’ deci-
sion-making process and reduce the operating per-
formance of the enterprises [12,13]. Faccio concluded 
that although political connection enterprises’ mar-
ket influence, the ratio of debt and tax incentives 
are higher than non political connection enterprises, 
enterprises through the “Rent-seeking” campaign to 
establish political connection cost time and money 
may be offset by the benefits of political connection. 
Claessens, Feijen and Leaven proposed that political 
connection enterprises need to inherit the policy bur-
den and the existence of non efficiency investment 
caused of political connection enterprises’ Tobin’Q 
lower than non political connection enterprises.

Based on the above analysis, this paper puts 
forward:

Hypothesis 2: Political connections of private 
enterprises will reduce their performance, it is not 
conducive to the growth of enterprises.

2.2 Political connections and risk taking

At present, the literature about the influence of polit-
ical connection on the risk taking is still rare. Fisman 
and Faccio confirmed that the political connection 
enterprises can get more bank loans, tax incentives 
and higher market share, the ability to respond to 
changes in the external environment is also stronger. 
Zhang and Huang found that political connections 
could significantly reduce the risk of the stock market 
in the process of diversification through the research 
on Chinese stock market. Ma and Meng proposed 
that executives with a good political background may 
enhance the enterprise’s ability to bear the risk. 

Based on the above analysis, this paper puts forward:

Hypothesis 3: Political connections enterprises 
will take lower risks in the growth process than 
non-connection enterprises.

However, Faccio advocated that the managers 
in political connection enterprises do not necessar-
ily have the corresponding ability of entrepreneurs. 
Despite the political connection enterprises can get 
more bank loans, tax incentives and government 
financial subsidies, managers are likely to obtain a 
greater amount of loans because of blind or excessive 
debt financing. The debt ratio is too high to lead enter-
prises to bear the financial risks, thereby affecting the 
overall risk of enterprises. At the same time, the gov-
ernment has the motivation and ability to intervene in 
the business activities of the enterprise because of the 
unique environment of China. Claessens, Feijen and 
Leaven proposed that political connection enterprises 
have more non efficiency investment because of the 
policy burden, then increase the enterprise business 
risk.

Based on the above analysis, this paper puts forward:
Hypothesis4: Political connections enterprises will 

take greater risks in the growth process than non- 
connection enterprises.

3 RESEARCH DESIGN

3.1 The definition of political connection

The present study has no consistent standard for how 
to measure political connection, different literatures 
use different methods according to its research pur-
poses. Among them, the dummy variable method has 
become the main method to measure the political 
connection. In this article, I say a company is con-
nected with a politician if one of the company’s large 
shareholders or top officers is: (a) a member of parlia-
ment, (b) a deputy to the National People’s Congress, 
(c) a member of the CPPCC. 

3.2 Sample selection and data sources

The data of the Chinese private listing company 
during the period from 2010 to 2013 are selected as 
research samples. Firms in the following samples 
are removed: (1) financial, insurance firms and the 
likes, (2) ST (Special Treated) and PT (Particular 
Transfer) firms, (3) the state-owned firms through 
equity transfer and into private firms, (4) the firms 
whose accumulated years of the listed companies 
less than three years, (5) the firms whose infor-
mation is incomplete. The data are obtained from 
the China stock market and CSMAR database, the 
background information of the chairman, general 
manager and the actual controller through our man-
ual collection to get. Data processing software is 
EvIEWS 6.0.
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From Table 1. we can see that nearly 50% com-
panies of the samples have political connections, 
political connection is a common phenomenon in the 
private listing company.

Table 1. Political connection of private listing company.

Year 2010 2011 2012 2013 N

Effective sample 321 545 674 673 2213
Political-connected 
company

169 267 327 328 1091

Proportion (%) 52.65 48.99 48.52 48.74 49.30

3.3 Model and Variables

To test the relationship between the political connec-
tion with firm growth, the model is as follows:

∑ ∑

α α α α

α α α ε

= + + +

+ + + +
= =

Growth Pol ProR Lev

Size Year Indi
i

i j j
j

0 1 2 3

4 1
1

4

2
1

11

 

(1)

To test the relationship between the political con-
nections with risk taking, the model is as follows:

∑

β β β β

β β β η

= + + +

+ + + +
=

Beta Pol ROA Tobin Q

Lev Size Year

’

j
j

j

0 1 2 3

4 5 1
1

4

 

(2)

Growth: The growth ability represents the compa-
ny’s sustainable development. In this article we use 
the annual revenue growth rate as the index of weigh-
ing firm’s growth. The index value is greater, the bet-
ter for the firm’s growth. 

Pol: “1” represents politically-connected firms, “0” 
represents non-politically-connected firms.

ProR: Higher profit rate means that the firm can 
obtain sufficient funds, helps to promote the firm’s 
growth.

Level: It is measured by  the asset-liability ratio, 
which is an important indicator for measuring the 
quality of the company. The company to maintain the 
moderate debt ratio is advantageous for the company 
to improve its performance.

Size: It measures the degree of the scale by the log-
arithm of listed companies’ total assets. The bigger 
the company size is, the more adequate resources the 
company has.

Beta: annual Beta coefficient, it measures the 
degree of risk taking, the index value is greater, the 
greater the risk taken by the company.

ROA: it represents the return on total assets, it is 
measured by net profit divided by total assets.

Tobin’Q: it is measured by market value divided by 
replacement cost, the index value is greater, the lower 
the risk taken by the company.

4 EMPIRICAL RESULTS AND ANALYSIS

4.1 Descriptive statistics

In all 2213 samples, the average annual revenue growth 
rate is 58.14%, indicates that the better growth of pri-
vate enterprises in China. Judging from the Beta coef-
ficient, there are great differences between enterprises, 
but the average value close to 1. That Chinese private 
listed enterprises undertake the risk of the stock market 
is low. There are 49.40% of samples have political con-
nections, political connection is a common phenom-
enon in the private listing company. In addition, the 
average profit rate is 11.19%, the average asset-liability 
ratio is 37.68%, the average value of enterprise scale 
is 21.2994, the average rate of return on total assets 
(ROA) is 5.46%, Tobin’Q is 2.0176. 

4.2 Regression results analysis

Table 2. The regression results of political connection and 
firm growth.

variables coefficient P-value

Constant 0.7024*** 0.0000
Pol -0.0641** 0.0195
Size -0.0278 0.1447
Lev 0.0862** 0.0117
ProR 0.3819*** 0.0000
Year YES YES
Ind YES YES
F-value 26.26*** 0.0000
Adj. R2 0.1772
N 2213

Note: Numbers in bracket is t statistic; *p<0.1, **p<0.05, 
***p<0.01; the same below.

Table 3. The regression results of political connection and 
risk taking.

variables coefficient P-value

Constant 1.1374*** 0.0000
Pol 0.0263** 0.0355
Size -0.0059 0.4681
Lev 0.1328*** 0.0008
ROA -0.8866*** 0.0000
Tobin’Q -0.0018 0.7466
Year YES YES
Ind YES YES
F-value 16.7663*** 0.0000
Adj. R2 0.0500
N 2213
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In Table 2. it can be seen that from the results 
of Eq. (1). In the model the dependent variable is the 
annual revenue growth rate, the independent varia-
ble is political connection. The political connection 
(Pol) regression coefficient is -0.0641, it is signifi-
cantly correlated with the growth variable at 5% 
level respectively. That means political connection 
has a significant negative influence on the enterprise 
growth, which is consistent with the hypothesis 2.

In Table 3. it can be seen that from the results 
of Eq. (2). In the model the dependent variable is the 
Beta coefficient, the independent variable is political 
connection. The political connection (Pol) regression 
coefficient is 0.0263, it is significantly correlated with 
the risk taking variable at 5% level respectively. That 
means political connection has a significant positive 
influence on the risk taking of enterprise, which is con-
sistent with the hypothesis 3.In order to test the relia-
bility of results, we use the variance of weekly stock 
returns of the enterprises to replace the Beta, and the 
new regression’s results still support the hypothesis 3.

5 CONCLUSION

In this research, we examine the effect of political 
connections on the enterprise growth and risk taking 
based on the experimental data from 2010 to 2013 
of Chinese private listed enterprises through multi-
ple regression analysis. The results show that politi-
cal connections conducive to enterprise growth. And 
political relations have a significant positive influence 
on the risk taking of enterprise, suggesting that the 
enterprises with political relations take greater risks 
in the growth process than their non-connection peers.
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Corporate governance of state-owned commercial banks in China
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ABSTRACT: Finishing the shareholding system reform, Chinese state-owned commercial banks have 
 already established modern corporate governance systems with many defects. Based on the analysis of the 
current  situation of state-owned commercial bank corporate governance, the paper puts forward suggestions to 
improve the level of corporate governance.

KEYWORDS: State-owned commercial banks; Corporate governance; Governance structure.

1 INTRODUCTION

Since China’s accession to WTO, Chinese state-owned 
commercial bank reform has achieved periodical 
victory, in which the establishment of the corporate 
 governance system plays an important role. Note that 
corporate governance of Chinese state-owned commer-
cial banks still exists many defects, and the global finan-
cial crisis has caused different influence on Chinese 
commercial banks, the corporate governance institu-
tional arrangement has yet to be further improved.

2 ChARACTERISTICS OF COmmERCIAL 
BANKS CORPORATE GOvERNANCE

2.1 Capital structure

Compared with other enterprises, the proportion of 
commercial banks’ equity capital is significantly lower. 
For example, according to the Basel Agreement’s 
standard of international banking capital supervision, 
the minimum requirements of their equity capital of 
commercial banks are up to 8%, which means that a 
commercial banks’ debt ratio can be as high as 90% or 
more. Capital of commercial banks is mainly from the 
depositors and other creditors, which mainly relies on 
deposits. The characteristic of high liabilities deter-
mines that the operational risk of commercial banks 
is higher than other enterprises. The supervision and 
management of the creditors generally do not take the 
initiative to participate in the commercial banks, com-
mercial banks while at the state of high liability, faced 
with greater liquidity risk, the lack of supervision and 
control makes the creditors governance mechanism of 
commercial banks fail. In addition, if there is the risk 
of bankruptcy, bank shareholders, according to their 
contribution only assume limited responsibility, most 
of the rest losses will be borne by depositors and other 

creditors, which makes the possibility of bank share-
holders and executives using short-term behaviors, 
damaging the interests of the depositors and other 
creditors. Therefore, in the research of commercial 
banks’ governance problems, interests of depositors 
and other creditors should be concerned.

2.2 Information asymmetry

Characteristics of information asymmetry in com-
mercial banks are mainly manifested in two aspects. 
Firstly, information asymmetry exists among depos-
itors, regulators and the managers of commercial 
banks. Generally, the theory of corporate gov-
ernance analyzes information asymmetry among 
 shareholders, directors and executives. Commercial 
banks’ creditors, small shareholders are in the infor-
mation inferiority, can’t restrict large shareholders 
and executives effectively. Commercial banks provide 
special products with high risk, which cause more 
serious information asymmetry problems than tangi-
ble goods in common, so that depositors and regu-
lators are in the information inferiority, the external 
supervision effect was weakened. Secondly, product 
markets have information asymmetry problems. The 
quality of credit and other monetary products is dif-
ficult to observe in the short term, so that commer-
cial banks’ operating performance is more difficult to 
assess, the depositors or shareholders are difficult to 
detect, which weaken the external effects of govern-
ance mechanism of commercial banks.

2.3 Supervision

The financial sector is a key sector of the economy, 
while commercial banks are the core of the financial 
system. Different with the general industries, risk of 
banking is contagious, which can affect the whole 
economic system. Once a banking crisis occurs, it 
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will cause serious damage to the national economy. 
The Asian financial crisis and America subprime 
 crisis are examples. Although the scope and intensity 
of regulation in banking change from different peri-
ods and different countries, due to the particularity 
and vulnerability of the banking industry, govern-
ments actively supervise commercial banks with the 
extremely strict supervision system. There are two 
main objectives for banking supervision, protect the 
interests of depositors, and to prevent systemic risk. 
The supervision department’s behaviors substitute 
and weaken the banks’ corporate governance mech-
anism to a certain extent.

3 OWNERShIP STRUCTURE OF  
STATE-OWNED COmmERCIAL BANKS

Equity diversification characteristics of state-owned 
commercial banks have many positive effects on the 
management of banks. Finishing the shareholding 
system reform, as the bank’s owners, shareholders 
have the right to vote for the board of directors and 
board of supervisors members, the right to know the 
bank’s operating conditions, and the residual claim 
right. The problem of client’s absence before reform 
has been solved to a certain extent. The general meet-
ing of shareholders is the highest organ of company 
power, shareholders entrust corporation property of 
the board of directors, as the legal representative of 
the commercial bank, the board of directors entrust 
the daily management right to the managers, so that 
incentive and restraint mechanisms between the gen-
eral governance subject form in general. With the 
equity diversification, non state-owned sharehold-
ers balance with large state-owned shareholders, to 
reduce irrational behaviors of state-owned share-
holder. Clear property right is advantageous to keep 
the state-owned asset value, to make clear of risk 
undertakers, also changes the soft budget constraint 
condition to a certain extent. The government under-
takes limited liability to its investment in state-owned 
commercial banks, which prompts the bank manag-
ers to improve the risk prevention consciousness and 
responsibility consciousness. In addition, the imple-
mentation of foreign strategic investors measures 
also brings many positive effects for the state-owned 
banks, such as the balance of the state-owned share-
holders, bringing the company advanced Corporate 
governance mechanism, products and risk manage-
ment techniques.

however, the shareholding system reform did not 
solve all the problems. After the reform, from the 
actual situation, the ownership structure of state-
owned commercial banks still maintains state-owned 
shares a single big holder, not only the traditional 
agency problem is not resolved, the new agency 

problem emerges between large state-owned share-
holders and small shareholders or creditors. The cur-
rent academic circles on the government’s ownership 
exists two kinds of different views, namely “devel-
opment view” and “politicians view”. The develop-
mental view argues that government shareholders are 
 conducive to the bank to control risk, and increase 
public confidence in the banking system, which is 
conducive to the development of the banking and 
financial system. Politicians’ view argues that state-
owned bank shareholders tend to pursue personal 
political goals, political objectives and multiple 
 principal-agent problems will reduce operating effi-
ciency of state-owned banks.

Whether government shareholders are positive or 
not, and how about the reasonable proportion of gov-
ernment shareholding, there has been controversy in 
the academic circle. At present, China is still in the 
transition period, the capital market environment and 
legal system are not mature. In order to focus on the 
allocation of resources, macroeconomic regulation 
and control, to maintain the stability of financial secu-
rity and the promotion of economic growth, as the 
largest shareholder of state-owned banks, the govern-
ment often intervenes the operation of banks. It should 
be recognized that, in China, the government as the 
largest bank shareholders need to be kept for a long 
time to complete the process of equity dilution in order 
to avoid capital market shock. Currently, more pop-
ular view is, moderate concentration of government 
ownership structure is the most reasonable choice. 
In the circumstance of poor legal protection of inves-
tors, the appropriate concentration of equity is helpful 
to improve the efficiency of corporate governance, 
which has been supported by a number of researches.

4 ThE GOvERNANCE STRUCTURE OF 
STATE-OWNED COmmERCIAL BANKS

4.1 Foreign strategic investors

Foreign strategic investors and the state-owned com-
mercial banks have carried out extensive cooperation 
in many fields, which play a positive role in corporate 
governance. The Construction Bank of China is the 
first state-owned commercial banks to introduce for-
eign strategic investors, for example, in 2005 June, 
the Construction Bank of China and Bank of America 
officially signed an agreement on foreign investment 
and cooperation. According to the agreement, Bank 
of America purchases shares of the Construction 
Bank of China into two stages, and provide strate-
gic assistance in the field of corporate governance, 
financial management, risk management and human 
resource management. But, state-owned commer-
cial banks are still in the primary stage of imitating 
strategic investors’ governance system at present. For 
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operational perspective, due to regulatory restric-
tions, the shareholding ratio of the foreign strategic 
investors is lower than 10%, which cannot form effec-
tive incentive to participate in the governance of the 
state-owned banks, the effect of governance by for-
eign strategic investors is being questioned.

4.2 Board of directors

At present, the composition of Chinese state-owned 
commercial bank’s board members includes the exec-
utive directors, non-executive directors and independ-
ent directors. In fact, the duty of directors is fuzzy, the 
coordination between the board and the managers is 
not smooth. Independent directors as outside directors 
to participate in corporate governance are beneficial. 
however, the independent directors of state owned 
commercial banks are mostly scholars or industry 
celebrities, they are usually busy, cannot focus on the 
internal affairs of banks, even participate in the board 
of directors through the phone video mode. Foreign 
independent directors know little about Chinese con-
ditions and cultures, which hinders the effective func-
tioning of independent directors.

4.3 Board of supervisors

In Chinese state-owned commercial bank corporate 
governance structure, the board of supervisors plays 
a certain role. however, the board of supervisors does 
not have a clear function definition, part of the func-
tions are the same with committees under the board 
of directors. It is difficult for board of supervisors to 
form effective restriction to outside directors, whose 
role is to weaken. The state-owned commercial banks 
generally introduce employee supervisors, the pro-
portion accounted for about 30% of the board of 
supervisors, but the majority of employee supervisors 
often has middle-level positions in the bank, the rep-
resentativeness has to be strengthened.

4.4 Party committees

According to China’s special political system back-
ground and economic environment, the party commit-
tees play a very important role in Chinese state-owned 
banks’ decisions, which is different from the western 
commercial banks. For example, the party committees 
can appoint or remove the managers, the party com-
mittee members, most are decision-making personnels 
also, and even the party committee replaces the board of 
directors to make decisions on important matters, while 
most secretaries of the party committees are also chair-
men of the board. Such reality makes how to correctly 
treat the party committees at the bank decision making 
and the role of corporate governance a key problem of 
state-owned commercial bank governance structure.

5 SUGGESTIONS OF ImPROvING 
CORPORATE GOvERNANCE

5.1 Adjustment of ownership structure

Ownership structure determines the basis of  state-owned 
commercial bank corporate governance. Government 
as the single-largest shareholder played an active and 
important role in the early stage of economic devel-
opment, but such controlling shareholder causes low 
efficiency and excessive intervention. The reality of 
national conditions determines that the state-owned 
equity can not completely exit in the short term, but to 
give the government shareholding ratio fell to a suitable 
level. To achieve this goal, government should deepen 
the reform of non tradable shares, reduce the state-
owned shares gradually, and finally realize the full circu-
lation of stock; the introduction of institutional investors, 
institutional investors have relatively more professional 
investment and supervision experiences, have more 
incentives to participate in the bank governance than 
scattered small shareholders; increase the proportion of 
decision- making personnel shareholdings, using equity 
incentive to reduce agency cost, which makes the bank 
more diversified ownership structure.

5.2 Improving internal governance mechanism

In the construction of the board of directors, most direc-
tors of state-owned commercial banks represent state-
owned shares with complex principal-agent relationship, 
so that the board of directors is unable to fully function.
Therefore, the system of board should adjust with own-
ership structure adjustment, ensure the independence of 
the board, let inside directors and outside directors can 
effectively participate in bank governance, to improve 
the function of professional committees. In the construc-
tion of the board of supervisors, banks should strengthen 
the monitoring system of the board of supervisors as the 
center, to further clarify the duties and responsibilities 
of the supervisory board, improve the comprehensive 
quality and professional ability of supervisors, to ensure 
supervisors have the right to know. The Party committee 
has its political core position, the relationship between 
the party committee and decision makers should be 
clearly defined, to reform the personnel system, intro-
ducing market mechanism, make excellent professional 
managers get in state-owned commercial bank manage-
ment. For foreign strategic investors, strict restrictions 
should be relaxed, so that they have more incentives to 
participate in corporate governance of state-owned com-
mercial banks.

5.3 Improving external governance environment

Firstly, the external supervision should be strength-
ened. Regulators should actively guide the state-
owned commercial banks’ governance, evaluate the 
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capital structure, non-performing assets, internal con-
trol systems, audit systems, risk management systems 
in time, protect the interests of depositors, maintain 
the stability of the financial system. Secondly, infor-
mation disclosure should be strengthened. market 
discipline is one of the three pillars of capital super-
vision established by new Basel agreement, which 
aims to let stakeholders (including bank shareholders, 
depositors, creditors) participate in bank governance. 
The main way of stakeholder governance base on the 
bank’s information disclosure, so the banks should be 
required to disclose information timely and compre-
hensive. Thirdly, the construction of the legal system 
should be accelerated. Compared with the western 
developed countries, China’s legal system is not per-
fect, especially in the protection of small investors, 
which leads to tunneling. As the core mechanism of 
banking external governance, the perfection of the 
legal system can greatly improve the external gov-
ernance environment of the state-owned commercial 
banks, and create good conditions for the optimization 
of corporate governance.
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ABSTRACT: This article aims to explore the strategic choices in the rising process of Chinese enterprise 
internationalization based on an analysis of the unique interaction relationship between the Chinese enterprise 
internationalization and the WTO multilateral trading system. The process of Chinese enterprise international-
ization started with the revolution of the multilateral trading system and creation of the WTO in the last 20 years 
of the last century, and 13 years since China’s accession to the WTO, its trade and FDI have rapidly risen, and 
the regime and concept relative to the Chinese enterprise internationalization have been through great changes. 
In recent years, particularly since the 2008 crisis, Chinese enterprises internationalization was facing the severe 
strategic environment and many challenges, therefore, China needs a more forward-looking “WTO strategy” in 
order to make the future process of the Chinese enterprise internationalization better and more stable, and the 
first  principle of the strategy is multilateralism.

KEYWORDS: Internationalization; Chinese Enterprises; WTO; Strategic Research.

1 INTRODUCTION

In the last 20 years of the last century, the four pro-
cesses of the development of Chinese enterprise 
internationalization, the revolution of the multilat-
eral trading system and creation of the WTO, China’s 
resumption to the GATT/accession to WTO negotia-
tions, and the new round of economic globalization 
encountered occasionally and interact mutually, and 
as a result, a legendary chapter of rapid rise of Chinese 
enterprise internationalization has been composed in 
a strong resonance with the WTO multilateral trading 
system(MTS) in the first decade of this century. 

During the 13 year period after China entered 
into the WTO, the internationalization of Chinese 
enterprises has achieved a remarkable rise, which is 
reflected in the rapid development of trade and invest-
ment, and the huge changes of trade and investment 
system. This phenomenon is very rare among other 
WTO members. However, only a few researchers had 
paid in fact attention to and study on the special inter-
active relationship between the Chinese enterprise 
internationalization and the WTO multilateral trading 
system, such as Zhu (2000), Quan (2001), Chang & 
Fu (2008), and Alon at all. (2009). This article will 
explore the special interaction, also referred to “the 
strong coupling relationship”, between the Chinese 
enterprises internationalization and the WTO, and 
then will point out the WTO-direction, strategic 
choices of Chinese enterprises in the future process 

of their internationalization under the WTO ecologi-
cal environment. It will focus on four aspects that are 
why does the unique interactive relationship between 
the Chinese enterprise internationalization and the 
WTO multilateral trading system emerge, how does it 
reflect, what is the strategic environment of Chinese 
enterprises internationalization, and what strategy 
of internationalization should Chinese enterprises 
choose in WTO perspective.

2 THE HISTORICAl COINCIDENCE 
BETWEEN CHINESE ENTERpRISE 
INTERNATIONAlIZATION AND THE 
CREATION pROCESS OF THE WTO

In 1979, China unlocked the door of reform and 
opening up, Chinese enterprise internationalization 
is started; And in the same year, the 7th round of 
GATT—Tokyo round also had just concluded, and 
soon later, the western powers like the United States 
and the European Union, the leaders of the MTS, 
began brewing a new round of multilateral trade nego-
tiation, for seeking to keep up with the new economic 
globalization tide based on modern science and tech-
nology such as electronic computer and information 
technology, and also to satisfy the global operation 
needs of their multinational companies. In 1986, the 
GATT Uruguay round that started up the multilateral 
trading system reform process officially launched, 
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and China in the same year also put forward a formal 
application to resume the original contracting party 
status in GATT, started the GATT-status resume nego-
tiations. After the WTO created in 1995, the GATT 
resumption negotiation of China had to transfer into 
WTO accession negotiation. In fact, since China 
established the objective of the reform toward social-
ist market economy in 1992, the Chinese enterprise 
internationalization started to enter a new stage of 
rapid growth, and entered into the rapid rise of the 
stage since China became the WTO formal mem-
ber in 2001. Therefore, the internationalization of 
Chinese enterprises began to grow under the unique 
historical conditions, and was born with countless ties 
with the multilateral trading system. Since 2001, the 
strong resonance effects between Chinese enterprise 
internationalization and the WTO, which was a rarity 
in the history of the multilateral trading system have 
been seen. The resonance effects mainly reflected in 
the four dimensions of trade, investment, institution 
and ideal.

3 THE STRONG RESONANCE EFFECTS 
BETWEEN WTO AND CHINESE 
ENTERpRISE INTERNATIONAlIZATION 
SINCE CHINA’S ACCESSION

3.1 Rapid rise of trade and FDI

China’s accession to the WTO has greatly promoted 
progress pace of the Chinese enterprise internation-
alization. First of all, China’s trade liberalization 
commitments for accession to the WTO did help its 
export and import growth. China soon became the 
world’s largest exporter and the world’s second larg-
est importer at 8th and 9th year after accession to 
the WTO respectively. From 2002 to 2011, China’s 
exports grow from 325.6 billion US$ to 1.9 trillion, 
increased of 583%, the average annual growth rate 
was up to 22.35%. At the same time, the world mer-
chandise exports rose from 6.5 to 18.29 trillion US$, 
an increase of 281.56%, the average annual growth 
of 12.19%. China’s export share of the world exports 
was from 4.3% in 2001 to 10.4% in 2011. During the 
same period, China’s imports grow from 295.17 bil-
lion US$ to 1.74 trillion US$, increased of 590.67%, 
the average annual growth rate was up to 21.82%. At 
the same time, the world merchandise imports rose 
from 6.66 to 18.4 trillion, increased by 276.12%, the 
average annual growth was up to 11.95%. China’s 
exports and import growth rates are nearly 2 times 
of the world. 

For FDI dimension, the strong coupling relation-
ship between the Chinese enterprises internationali-
zation and the WTO is the most prominent in China’s 
OFDI flow during the more than 10 years after 
China’s accession to WTO.

In general, the degree of coupling between 
Chinese enterprise internationalization and the WTO 
is stronger than that of other major WTO members.

To measure the degree of strong coupling between 
Chinese enterprise internationalization and the WTO, 
we set up a strong coupling index (SCI), which based 
on the average annual growth rate of import and 
export trade or FDI during a period (such as 10 years 
after China’s entry into WTO, 2002–2011), by which 
we can calculate the SCI of Chinese enterprise inter-
nationalization relative to the other WTO members. 
The calculation formula is:

×SCI =
average annual % Change of China’s trade or FDI

average annual % Change of Member’s trade or FDI
100CN  (1)

We measured the China’s SCIs of export, import 
and OFDI in table 1 relative to the other main WTO 
members. It is shown that the China’s SCIs are all 
stronger than that of other main members. For exam-
ple, the China’s SCI of export range from low 112.59 
of Russian Federation to high 321.07 of France. It is 
also shown that China’s SCI based on OFDI flow is 
stronger than that of other main members with range 
from the low 118.35 of the Russian Federation to high 
2455.5 of France. It means of China’s annual growth 
rate of OFDI flow is very higher than other main 
members.

Table 1. SCI for China’s trade and OFDI compared to 
selected WTO members.

Members

Average annual growth 
rate, 2002–2011 [%]

China’s SCI*

[others=100]

Export Import OFDI Export Import OFDI

China 21.64 21.82 45.73 
USA 8.8 7.32 12.73 245.91 298.09 359.31 
Germany 10.18 11.01 11.91 212.57 198.18 383.91 
Japan 7.86 10.9 14.31 275.32 200.18 319.49 
France 6.74 9.08 1.86 321.07 240.31 2455.50 
UK 6.71 7.08 8.19 322.68 308.19 558.24 
Korea, 
Rep. of

14.63 14.74 28.55 147.92 148.03 160.15 

Italy 8.34 9.49 18.81 259.47 229.93 243.16 
Russian 
Federation

19.22 20.39 38.64 112.59 107.03 118.35 

Canada 6.69 8.23 7.15 323.37 265.26 639.50
World 12.19 11.95 13.64 177.52 182.59 335.26 
Developing 
economies

15.98 16.01 27.66 135.42 136.29 165.33 

Developed 
economies

9.44 9.54 10.56 229.24 228.72 433.05 

Source: WTO (2014) for export and import; UNCTADstat 
(2014) for OFDI
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3.2 Institutional change and idea renovation

The strong coupling between Chinese enterprises 
internationalization and the WTO multilateral trad-
ing system also reflect in institutional dimension. 
First of all, in a very short period of time, the China 
central and local governments cleaned up, included 
in abolishing, amending and reformulating, tens of 
thousands of pieces of laws, regulations, policies 
and measures related to Chinese enterprise interna-
tionalization that were inconsistent with WTO rules 
and China’s WTO accession commitments. Second, 
the WTO basic principles such as transparency and 
openness have promoted China’s legislative and gov-
ernmental affairs public. Again, the WTO has pushed 
China’s transition to a market economy, although 
it cannot be simply attributed to the pressure from 
accession to the WTO, the accession undoubtedly 
promoted the transformation process to a market 
economy (lu & Gao 2012). In the end, the WTO has 
influenced on the concept of internationalization, 
the global view and the strategic consciousness of 
Chinese enterprise.

4 NEW CHAllENGES FACING CHINESE 
ENTERpRISES INTERNATIONAlIZATION 
UNDER THE WTO ECOlOGICAl 
ENvIRONMENT

As mentioned above, in 13 years of China’s acces-
sion to WTO, Not only the international trade and 
FDI in China have experienced rapid rise, but also 
the regime and concept relative to the international-
ization of Chinese enterprises have changed dramat-
ically, all of these indicate that the WTO had great 
influence on Chinese enterprises internationalization. 
In the next decade, from the view of the new process 
or issues of the WTO and the new situations of eco-
nomic globalization and international competition 
under the WTO system, the future process of Chinese 
enterprises internationalization will face many huge 
challenges, which in summary including ten aspects 
as follow:

4.1 The Doha round impasse

The Doha round has for 13 years, and are still dead-
locked. This is currently the biggest dilemma facing 
the WTO. Although the Doha round of protracted 
gives China more time to exercise and learn to par-
ticipate in the multilateral trade negotiations, it make 
the interests of the Chinese enterprise internationali-
zation difficult to deliver as soon as possible, and how 
to push to finish the Doha round is also a challenge 
for China.

4.2 Regional and multilateral investment rules

In the WTO, TRIMs agreement is only a 
short  and  small agreement, but many multilateral 
investment rules hide in GATS and the Government 
procurement Agreement, which are constantly 
advancing; At the regional and bilateral level, high 
standard investment rules such as in the Tpp will 
have a huge impact on the future process of the 
Chinese enterprise internationalization. The BIT 
between China and the United States is in the midst 
of talks.

4.3 Rules for SOE

At present, the rigorous restrictive rules for state-
owned enterprises (SOEs) are promoting at the bilat-
eral and/or regional level, and it is likely to keep up 
with the pace at the multilateral level. As is known 
to all, China is still the country that the state-owned 
enterprises are still in the leading position in the 
internationalization process of firms. As a result, the 
trend will have a huge impact on the future process of 
Chinese enterprise internationalization.

4.4 Competitive neutrality

The spearhead of competitive neutrality directly 
points to the so-called unfair competition between 
state-owned enterprises and non-state-owned enter-
prises, so its objective is to reorganize the existing 
rules or system of international economy by the 
way of constraining the state-owned enterprise, and 
to guarantee fair competition between the different 
enterprises. In recent years, the United States and 
the European Union are promoting to develop the 
framework of competitive neutrality rules, trying to 
put the terms and conditions of limiting the state-
owned enterprise competitive advantage into bilat-
eral or multilateral trade and investment agreements. 
Therefore, as a state-owned enterprises dominant 
country, China will face enormous challenges. 

4.5 Anti-dumping and countervailing

Anti-dumping and countervailing strength against 
China have significantly increased in 12 years since 
China’s accession to the WTO (see in table 2), 
especially in the six years since the crisis in 2008, 
for example, the average number of the global 
anti-dumping measures into the final implementation 
in 2008–2013 fell 18.9% than that of 2002–2007, on 
the contrary, that of China increased by 18%.

particularly notable is that countervailing against 
China in recent years is rising fast. It is shown in table 
2, the average annual number of countervailing ini-
tiations and measures against China in 2008–2013 
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increased by 384.6% and 1533.3%, respectively than 
that of 2002–2007, which exceeded highly than that 
of global. 

Table 2. Global intensity of anti-dumping and Counter-
vailing against China in 2002–2013.

Total
2002–13

Annual 
average
2002–07

Annual 
average
2008–13

% change
2008–13 

to 
2002–07

Global anti-
dumping 
Initiations

2599 222.3 210.8 −5.2% 

Of which: 
against China

725 56.7 64.2 13.2% 

Global anti-
dumping 
measures

1777 163.5 132.7 −18.9% 

Of which: 
against China

534 40.8 48.2 18.0% 

Global 
Countervailing 
Initiations

191 9.5 22.3 135.1% 

Of which: 
against China

76 2.2 10.5 384.6% 

Global 
Countervailing 
measures

108 6.2 11.8 91.9% 

Of which: 
against China

52 0.5 8.2 1533.3% 

4.6 New rules of trade in service

Due to the Doha round impasse, service trade liberal-
ization had to suspend steps at the multilateral level, 
but negotiations of the agreement on trade in ser-
vices (TiSA) are carrying out at plurilateral level, and 
China has also joined the negotiations. Due to China’s 
trade in service is still relatively weak in the world, 
therefore, the process of service trade liberalization 
will affect many emerging service industries in China.

4.7 New trends of TRIPS-plus

The new trend of TRIpS-plus is obviously in recent 
years at Bilateral and regional levels, such as in 
many FTAs and in ACTA. This reflects the interest 
differentiation and even opposition related to TRIpS 
between developed and developing countries. China’s 
enterprises will face more pressure from TRIpS-plus 
trends in the internationalization process.

4.8 GPA

According to the WTO commitments, China is nego-
tiating to join the government procurement agree-
ment (GpA). The government procurement market is 

very huge in the world and also in China, it involve 
products, services, investment and so on, so Chinese 
enterprises must be good ready for a strategic 
response to join GpA as early as possible. 

4.9 A new situation of regional trade liberalization

The “new generation of free trade agreements”, such 
as Tpp (The Trans-pacific partnership) and TTIp 
(Transatlantic Trade and Investment partnership) not 
only have challenged in the WTO, but also to China’s 
participation in the multilateral and regional trade 
liberalization. Due to the complexity of China’s rela-
tions with the surrounding neighbors, as well as the 
particularity of Chinese enterprise internationaliza-
tion, China’s participation in regional trade liberali-
zation is limited by many factors. The future process 
of Chinese enterprise internationalization must effec-
tively cope with this challenge.

5 STRATEGIC CHOICE OF CHINESE 
ENTERpRISE INTERNATIONAlIZATION 
UNDER THE WTO ECOlOGY

In light of the special strong coupling relationship 
between China’s enterprise internationalization and 
the WTO multilateral trade system, and considering 
the many challenges and strategic environment fac-
ing in the future process of Chinese enterprise inter-
nationalization, China needs a more forward-looking 
“WTO strategy” in order to make the future process 
of the Chinese enterprise internationalization go better 
and stable under the international competition ecolog-
ical environment constructed by the WTO multilateral 
trading system. We argue that the first principle of the 
“WTO strategy” which should be selected in the rise 
process of Chinese enterprise internationalization is 
multilateralism. It means the WTO multilateral trad-
ing system is the priority of Chinese enterprises and 
Government in strategic decision-making for interna-
tionalization. The core target of the strategy is to main-
tain and promote the WTO multilateral trading system 
running more effectively. To realize this strategic target, 
two main paths of the strategic implementation should 
be elected that of learning for application and effective 
participation. This strategy can be implemented effec-
tively by raising the participation ability of China’s 
firms and government, improving and playing the func-
tion of industry associations, and strengthening effec-
tive cooperation between government and enterprises.

6 CONClUSIONS

China’s trade and OFDI achievements have shown in 
more than a decade since China’s entry into WTO 
that there is a strong coupling relationship between 
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China’s enterprise internationalization and the WTO 
multilateral trading system which is different from 
other WTO members. From a strategic considera-
tion, therefore, in the future process of the interna-
tionalization of China’s enterprises, China should 
firmly continue to hold high the multilateralism 
flags, maintain and promote the WTO multilateral 
trading system, so as to ensure the strong coupling 
effect between Chinese enterprise internationaliza-
tion and the WTO multilateral trading system to play 
more fully.
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ABSTRACT: At present, since there are many resource providers and consumers in cloud resource allocation, 
the bidirectional auction model is adopted to allocate cloud resources. Furthermore, the allocation scheme is 
optimized by the artificial fish swarm algorithm. The carbon emissions are virtualized to be cloud resources. 
Based on CloudSim toolkit, some simulation experiments and performance analysis are executed for auction 
and allocation mechanism of cloud resource. The results demonstrate the method has some advantages in user 
satisfaction, turnover rate and user gains.
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1 InTRODuCTIOn

Carbon emissions trading is a market mechanism to 
reduce global greenhouse gas emissions and reduce 
global carbon dioxide emissions. It combines the sci-
entific issues of climate change, the technical prob-
lem of reducing carbon emissions and the economic 
problem of sustainable development, solving the 
problem of science, technology and economy issue by 
using the market mechanism (Cramton et al. 2002). 
Cloud computing is a kind of new resources and pay-
ment mode based on grid computing, utility comput-
ing, virtualization technology SaaS Application. This 
paper creatively virtualizes carbon emissions trading 
as cloud server, making the carbon emissions trad-
ing have the advantage of easy using and cloud com-
puting specialty. Through the analysis of the cloud 
resource provider and consumer behavior character-
ize of the buyer and seller standard, we determine 
the price update strategy, design the overall auction 
process, ultimately determine the transaction price. 
Moreover, the using of artificial fish swarm algorithm 
to optimize the allocation of resources. Simulation 
results show that this method has some advantages in 
user satisfaction, turning over and user gains.

2 THE CLOuD RESOuRCE ALLOCATIOn 
METHOD

2.1 Design of double auction mode

The cloud resource allocation process includes 3 
 participants: the cloud resource provider CRP, the 
cloud resource consumers CRC and the organizers 
Broker.

In a double auction model, according to the demand 
for resources, cloud resource consumers CRC issued 
corresponding purposes. The cloud resource provider 
CRP participates in the auction by providing appro-
priate resources. Auction organizer Broker is respon-
sible for the supervision and control of the entire 
auction process. When certain conditions are met, the 
auction began (Shi et al. 2010).

After the start of the auction, CRP and CRC began 
to auction following auction organizer according to 
the auction rules. In each round of the auction pro-
cess, if the trade success, the transaction price will 
be stored in price matrix P. Otherwise, the CRC and 
CRP pay for them are updated. In this auction round, 
until it reaches an end of the auction. The CRP and 
CRC have reached an agreement on the price, can 
undertake according to clinch a deal the price auction 
organizer the allocation of resources. The auction of 
the overall flow chart is as shown in Figure 1.

The specific auction process includes: 
Step1: Auction organizer will CRP ascending 

order according to the bid price from low to high, the 
CRC in descending order bid price from high to low; 

Step2: Matching CRP queue sellers and CRC 
queues buyers bid price, if the price is not higher than 
the buyer, seller will clinch a deal the price is deter-
mined based on the two sides bid price, and will be 
stored in all price matrices, otherwise turn Step4;

Step3: Buyers and sellers who participate in the 
auction are free to choose whether to continue to par-
ticipate in the next round of the auction, algorithm 
uSES the random number decision; 

Step4: Buyers and sellers did not attend trade, in 
accordance with the bid price update rules update bid 
price;
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Step5: Check whether the conditions reach the 
auction ends, if does not reach the end condition turn 
Step1, otherwise the auction ended.

In each round of the auction, when the seller price 
is not higher than buyers are, the CRP and the CRC 
will clinch a deal valence determined by the formula 
(2.1).

+ −kBP k BPTrade Price = (1 )c p  (2.1)

The value of the parameter k in the formula (2.1) 
can be calculated by the formula (2.2).

=
+

k
P

P P
c

c p

 (2.2)

P CP BPc c c= −  and = −P BP CPp p p  are both the 

price between the bid price and the reserve price. The 
setting of parameters k makes the transaction price be 
closer to the side whose price is more reasonable. To 
some extent, it can reduce the participants a hostile bid.

Before the start of each round of the auction, auc-
tion organizer will check whether the end conditions 
for the auction reach or not. If the end condition is 

satisfied, we should immediately finish the current 
auction. Then, resource allocation is done according 
to the transaction price (Zeng et al. 2011). In the pro-
posed auction mechanism, the end condition for auc-
tion has the following four: 

1   The clock is 0, e.g. the maximum auction round 
number;

2   number of sellers is 0;
3   number of buyers is 0;
4   Both sellers and buyers who participate in the auc-

tion of bid price updates to the reserve price and 
the seller the minimum value is greater than the 
maximum buyers bid price.

In the above four conditions, as long as there is 
a condition met, the auction organizer will stop the 
auction. 

2.2 The design of the artificial fish algorithm

This paper uses the artificial fish algorithm (Wang et 
al. 2008) to solve the optimization problem of cloud 
resource allocation. It is to solve a kind of scheme 
to maximize the objective function value, represented 
by formula (2.3).
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In the formula (2.3), lij and uij are the lower bound 
and upper bound of Qij, M represents the total number 
of sellers, n represents the total number of buyers, the 
objective function f(Q)can be expressed as
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Step2: Matching CRP queue sellers and CRC queues buyers bid price, if the price is not higher than the buyer, seller will 
clinch a deal the price is determined based on the two sides bid price, and will be stored in all price matrices, otherwise turn 
Step4; 
Step3: Buyers and sellers who participate in the auction are free to choose whether to continue to participate in the next 
round of the auction, algorithm USES the random number decision;  
Step4: Buyers and sellers did not attend trade, in accordance with the bid price update rules update bid price; 
Step5: Check whether the conditions reach the auction ends, if does not reach the end condition turn Step1, otherwise the 
auction ended. 

Begin

Is it right?

CRP queue in ascending order 
CRC queue in descending order

both transactions may occur 
The transaction price in the price 

matrix storage

Participants choose whether to exit 
trading and update unsuccessful bid 

price

Clock minus one

End

N

Y

 

Figure 1. 

The flow chart for auction process 

 
In each round of the auction, when the seller price is not higher than buyers are, the CRP and the CRC will 
clinch a deal valence determined by the formula (2.1). 

TradePrice= (1 )c pkBP k BP+ −           (2.1) 

The value of the parameter k in the formula (2.1) can be calculated by the formula (2.2). 
c
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+
                 (2.2) 

   and p p pP BP CP= − are both the price between the bid price and the reserve price. The setting of parameters 

k makes the transaction price be closer to the side whose price is more reasonable. To some extent, it can 
reduce the participants a hostile bid. 
Before the start of each round of the auction, auction organizer will check whether the end conditions for the 
auction reach or not. If the end condition is satisfied, we should immediately finish the current auction. Then, 
resource allocation is done according to the transaction price (Zeng et al. 2011). In the proposed auction 
mechanism, the end condition for auction has the following four:  
(1) The clock is 0, e.g. the maximum auction round number; 
(2) Number of sellers is 0; 
(3) Number of buyers is 0; 
(4) Both sellers and buyers who participate in the auction of bid price updates to the reserve price and the seller the 

Figure 1. The flow chart for auction process.
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Finally obtained f(Q) value allocation scheme for 
the best Q is the final solution, the organizers will 
allocate resource according to this scheme.
(1)   The initialization parameter setting and material

In the artificial fish swarm algorithm, the parame-
ters include: maximum number of iterations Gmax, that 
is the number of algorithm cycles, the total amount of 
material M, the artificial fish’s vision scope visual, the 
moving step of artificial fish step, congestion factor  
δ, Y as the value of the objective function. The dis-
tance between individual artificial fish is expressed as 
dij=||Xi-Xj||.

As for the physical initialization, using a random 
algorithm to generate M fish in the solution space, 
and the computation of their function value, the func-
tion value of maximum material retained in the best 
fish Qbest.
(2)   Foraging behavior

Set up the current state of artificial fish Xi, within 
its field of view of a randomly selected state Xj, if 
Yi<Yj, then move a step further to the front direction. 
Conversely, we should randomly select Xj, and judge 
whether the condition satisfied or not. After repeated 
several times, if still not satisfied forward condition, 
the random movement step.

The distance between artificial fish a and fish b 
is calculated using Euclidean distance, as shown in 
equation (2.4).

∑− = −
=

Q Q Q Q( )a b
ij
a

ij
b

i j

m n
2

, 1

,

 (2.4)

(3)   The swarming behavior
Suppose the status of artificial fish is Xi, explore 

the number of partners nf and the center position Xc 
in the current neighborhood (dij<visual). If Yc/nf >δYi, 
it shows that partner center has more food and is not 
enough. Then the fish run a step forward towards the 
direction of the center position of partners. Otherwise, 
they will execute foraging behavior.
(4)   The following behavior

Suppose the current status of artificial fish is Xi, 
and explore the partner Xj whose Yj is the biggest in 
the current neighborhood (dij <visual). If Yj/nf >δYi, 
it shows the status of Xj have food with higher con-
centrations and its surroundings not too crowded , it 
goes in Xj direction step; otherwise executing forag-
ing behavior.
(5)   update bulletin board

The bulletin board is used to record the individ-
ual state of artificial fish. In the process of optimiz-
ing the artificial fish, every action is completed  the 
inspection status and bulletin board  their own state. 
If its state is better than the bulletin board, will notice 
board state rewritten as its state. This allows the bulle-
tin board to record the history of optimal state. 

The overall flow chart of the artificial fish swarm 
algorithm as shown in Figure 2.

The specific process design algorithm is as follows: 
Step 1: Initialize the parameters.
Step 2: The fish is initialized by chaos. The N fish is 

generated in feasible solutions space (N>Np). Choosing 
the better Np individuals as the initial fish X(0).

Step 3: Calculating the functional value X(0) 
of each individual, choose the best into the notice 
board.

Step 4: If the current iteration is less than the max-
imum number of iterations, go to step9; otherwise go 
to step5.

Step 5: For each one artificial fish Xi behavior 
were simulated clusters and rear-end behavior, the 
corresponding Xnext.

Step 6: Behavioral choices. Select the optimal 
Xnext executor act as a final, new and after swimming 
groups X(t).

artificial fish, every action is completed the inspection status and bulletin board their own state. If its state is 
better than the bulletin board, will notice board state rewritten as its state. This allows the bulletin board to 
record the history of optimal state.  
The overall flow chart of the artificial fish swarm algorithm as shown in Figure 2.  

Begin

Initialization parameter setting 
and fish

iteration=0

iteration<Gmax

Fish simulate the behavior of 
the initial clusters

The initial simulated rear-end 
behavior of fish

Behavioral choices, updating 
fish

Update bulletin board

iteration++

The output

Y

N

End

Individual fish calculated 
function values??, the optimal 

enter bulletin board

 

Figure 2. 

The flow chart of artificial fish swarm algorithm 

The specific process design algorithm is as follows:   

Step 1: Initialize the parameters. 
Step 2: The fish is initialized by chaos. The N fish is generated in feasible solutions space (N>Np). Choosing 
the better Np individuals as the initial fish X(0). 
Step 3: Calculating the functional value X(0) of each individual, choose the best into the notice board. 
Step 4: If the current iteration is less than the maximum number of iterations, go to step9; otherwise go to 
step5. 
Step 5: For each one artificial fish Xi behavior were simulated clusters and rear-end behavior, the 
corresponding Xnext. 
Step 6: Behavioral choices. Select the optimal Xnext executor act as a final, new and after swimming groups 
X(t). 
Step 7: The best comparison bulletin board X(t) in the new group, if better than a bulletin board, bulletin 
board is updated. 
Step 8: When reached the maximum number of iterations is set, go to step 9; otherwise go to step 5. 
Step 9: The algorithm is over. 
SIMULATION ANALYSIS 

 Parameter setting 

Figure 2. The flow chart of artificial fish swarm algorithm.
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Step 7: The best comparison bulletin board X(t) in 
the new group, if better than a bulletin board, bulletin 
board is updated.

Step 8: When reached the maximum number of 
iterations is set, go to step 9; otherwise go to step 5.

Step 9: The algorithm is over.

3 SIMuLATIOn AnALYSIS

3.1 Parameter setting

With different parameter settings, the system perfor-
mance will make a big difference. In this paper, on 
the basis of good design model, each model in several 
important parameters was tested, then take the aver-
age. Each datum is the average of 10 runs taken under 
the same conditions the results obtained herein.
(1)   Maximum number of iterations

In artificial fish swarm algorithm, maximum num-
ber of iterations Gmax is a very important parameter, 
and it directly affects the accuracy and efficiency of 
the algorithm. This paper aims at the total number of 
substances were 20, 40, 60 of the three cases. Both 
the amount of resources ratio is 0.25, 0.5, 0.75, 1, 
1.25. Here, average started convergence algebra and 
final optimization target values are tested. The test 
results are shown in Figure 3.

From Figure 3 you can see that the more mate-
rial number increases, the fast convergence speed 
is. Moreover, convergence speed is faster when the 
amount of buyer’s resources and the amount of the 
seller is equal or less. In general, it began to converge 
algebraic from 10 to 35 ranges. So in this paper, the 
maximum number of iterations Gmax is 40, In the 
premise of ensuring the convergence results, try to 
reduce the amount of calculation.
(2)   Select the number of substances

In addition to the maximum number of iterations, 
the number of M material size is also very important. 
At the same time, the more the number of substances, 
the higher the accuracy of the algorithm, and need the 

greater the amount of calculation, so choose an appro-
priate amount of material for improving the overall per-
formance of the algorithm is very critical. In this paper, 
the total amount of material for each of these three 
cases 20, 40, 60, when buyers and sellers resources 
than is 0.25, 0.5, 0.75, 1, 1.25, finally optimize the size 
of the test target, the test results are shown in Figure 4. 

As can be seen from Figure 4 the resource ratio 
of the buyer and the seller is 0.75. The number of 
the target material is the amount of substance 40 is 
very close to the target value 60. While its overall 
performance is relatively good, moderate amount of 
calculation, and therefore the total amount of material 
herein M value is 40.

The values of some parameters of double auction 
and the artificial fish swarm algorithm are shown in 
table 1.

The price satisfaction factor c_coe in Table 1will 
also be required in the use of dividing 10n. Thus, three 
evaluation index on the same order of magnitude, 
according to the actual value of the exponent in the 
case may be. 

Figure 3. The variation of Started convergence algebra.

Table 1. The related parameters of double auction and 
artificial fish swarm algorithm.

Parameter name Value

The maximum number of iterations 40

number of fish 40

View of artificial fish 0.3

Artificial Fish step 0.05

Price satisfaction factor 0.25
Turnover rate coefficient 0.25

Profit factor 0.5
Auction round number 20

Figure 4. The variation of target value.
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3.2 The experimental results

The matrix of bidirectional auction is shown in 
Figure 5. 

The cloud resource allocation algorithm results using 
artificial fish swarm algorithm are shown in Figure 6.

3.3 Performance Analysis

In order to test the performance of the artificial fish 
swarm algorithm in cloud resource allocation, the pro-
posed resource allocation method is compared with the 
allocation algorithms in literature (Zhao et al. 2012). 
In this paper, for two allocation programs, three eval-
uation indicators and a target value are compared in 
different quantity buyers and sellers resources ratio.
(1)   user price satisfaction

The comparative results in user satisfaction 
between this method and the algorithms in literature 
(Zhao et al. 2012) are shown in Figure 7. As shown 
from Figure 7, the performance in user satisfaction 
of this method is far superior to the algorithms in lit-
erature (Zhao et al. 2012), because each user in the 
algorithms of literature (Zhao et al. 2012) are possible 
for to all the resources of the transaction. Therefore, 
the number of users for final transaction is much less 
than those in the artificial fish swarm algorithm, lead-
ing to the final price satisfaction value is very small. 

(2)   Turnover rate
The turnover rate is defined as the ratio of the 

amount of successful trading resources and the total 
amount of resources. The comparative results in 
turnover rate between the two methods are shown in 
Figure 8. From Figure 8, there is a little difference 
between the two algorithms on the turnover rate. 
The algorithm in the literature (Zhao et al. 2012) is 
slightly better than the proposed method.

(3)   user benefits
The comparative results in user benefit between 

this method and the algorithms in literature (Zhao 
et al. 2012) are shown in Figure 9. We can see that 
when the amount of resources required for buyers is 
much smaller than the amount of resources needed 
by the seller, the user benefit of literature (Zhao et al. 
2012) is greater than the proposed method. However, 
with the increase in buyer demand, the user gains the 
value of this method is gradually approaching or even 
exceeding the literature (Zhao et al. 2012) algorithms.
(4)   Target value

The size of a single index value does not indicate 
whether the algorithm is good or bad. The final deci-
sion on the merits of the algorithm is the final target 
size. The comparison of target value between the two 
methods is shown in Figure 10.

In order to test the performance of the artificial fish swarm algorithm in cloud resource allocation, the 
proposed resource allocation method is compared with the allocation algorithms in literature (Zhao et al. 
2012). In this paper, for two allocation programs, three evaluation indicators and a target value are compared 
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far superior to the algorithms in literature (Zhao et al. 2012), because each user in the algorithms of literature 
(Zhao et al. 2012) are possible for to all the resources of the transaction. Therefore, the number of users for 
final transaction is much less than those in the artificial fish swarm algorithm, leading to the final price 
satisfaction value is very small.  

Our algorithm

The algorithm in 
literature (Zhao 
et al. 2012) 

Our algorithm

The algorithm in 
literature (Zhao 
et al. 2012) 

Purchaser Resources/Sellers Resource

Price satisfactions

 

Figure 7 

Comparison of price satisfaction between this method and literature (Zhao et al. 2012) 

 

(2) Turnover rate 
The turnover rate is defined as the ratio of the amount of successful trading resources and the total amount of 
resources. The comparative results in turnover rate between the two methods are shown in Figure 8. From 
Figure 8, there is a little difference between the two algorithms on the turnover rate. The algorithm in the 
literature (Zhao et al. 2012) is slightly better than the proposed method. 

 

Purchaser Resources/Sellers Resource

Turnover rate

Our algorithm

The algorithm in 
literature (Zhao 
et al. 2012)

 

Figure 8. 

Comparison of turnover rate between this method and literature (Zhao et al. 2012) 

 
(3) User benefits 
The comparative results in user benefit between this method and the algorithms in literature (Zhao et al. 
2012) are shown in Figure 9. We can see that when the amount of resources required for buyers is much 
smaller than the amount of resources needed by the seller, the user benefit of literature (Zhao et al. 2012) is 
greater than the proposed method. However, with the increase in buyer demand, the user gains the value of 
this method is gradually approaching or even exceeding the literature (Zhao et al. 2012) algorithms. 

Figure 7. Comparison of price satisfaction between this 
method and literature (Zhao et al. 2012).

In order to test the performance of the artificial fish swarm algorithm in cloud resource allocation, the 
proposed resource allocation method is compared with the allocation algorithms in literature (Zhao et al. 
2012). In this paper, for two allocation programs, three evaluation indicators and a target value are compared 
in different quantity buyers and sellers resources ratio. 

(1) User price satisfaction 
The comparative results in user satisfaction between this method and the algorithms in literature (Zhao et al. 
2012) are shown in Figure 7. As shown from Figure 7, the performance in user satisfaction of this method is 
far superior to the algorithms in literature (Zhao et al. 2012), because each user in the algorithms of literature 
(Zhao et al. 2012) are possible for to all the resources of the transaction. Therefore, the number of users for 
final transaction is much less than those in the artificial fish swarm algorithm, leading to the final price 
satisfaction value is very small.  

Our algorithm

The algorithm in 
literature (Zhao 
et al. 2012) 

Our algorithm

The algorithm in 
literature (Zhao 
et al. 2012) 

Purchaser Resources/Sellers Resource

Price satisfactions

 

Figure 7 

Comparison of price satisfaction between this method and literature (Zhao et al. 2012) 

 

(2) Turnover rate 
The turnover rate is defined as the ratio of the amount of successful trading resources and the total amount of 
resources. The comparative results in turnover rate between the two methods are shown in Figure 8. From 
Figure 8, there is a little difference between the two algorithms on the turnover rate. The algorithm in the 
literature (Zhao et al. 2012) is slightly better than the proposed method. 

 

Purchaser Resources/Sellers Resource

Turnover rate

Our algorithm

The algorithm in 
literature (Zhao 
et al. 2012)

 

Figure 8. 

Comparison of turnover rate between this method and literature (Zhao et al. 2012) 

 
(3) User benefits 
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It can be seen from Figure 10, the overall perfor-
mance of the proposed method is superior to algo-
rithms in the literature (Zhao et al. 2012).

4 COnCLuSIOnS

In this paper, combined the characteristics of cloud 
resources, we designed a double auction process for 

carbon emissions trading to ensure the fairness of 
buyers and sellers effectively. The artificial fish swarm 
algorithm is creatively applied on optimizing the allo-
cation cloud resources. By transforming the merits 
of resource allocation scheme to sake the maximized 
value of the function, the optimal allocation scheme 
is thus determined. Compared with the algorithm in 
the literature (Zhao et al. 2012) in user price satisfac-
tion, turnover rate and user benefits, the results show 
that the overall performance of the proposed method 
is superior to the algorithms of literature (Zhao et al. 
2012).
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ABsTRAcT: The international economic situation is now starting to get better after the financial crisis, but 
still has many unstable and uncertain factors with the deeper problems remaining unsolved. In order to under-
stand the situation of the current complex global economy, we must focus on the Wall street crash, which is the 
biggest financial disaster of the 20th century, and which is the experience and lesson for nowadays economic 
growth. This text analyzes the irrational exuberance by the Wall street crash of the 1930s, and points out three 
important reasons of the Wall street crash to make bubbles occur frequently. Nowadays, with the development 
of science and technology, how to avoid the burst bubble economy is a question worth thinking about.

KEYWORDs: economic bubbles; Wall street crash; the Great Depression.

1 INTRODucTION

“What about the present economic situations in the 
world. Is this a bubble or a recovery?” It is a question 
often asked after people have had the worst years of 
the great economic depression. Actually, it’s a fact 
that people always worry about it even though nobody 
can make sure what will happen next. At all events, 
the economy has been one of the most important 
things for countries to pay attention.

Let’s recall the history, there were some important 
events about economic bubble, for instance Tulip 
mania, south sea Bubble, Japanese asset price bub-
ble and so on. But now, we will focus on Wall street 
crash, which is the biggest financial disaster of the 
20th century, and which is the experiences and lessons 
for nowadays economic growth.

2 BuBBLE AND BuBBLE EcONOmY

Why stock price was growing fast just in one day 
without any reasons? Why the great financial crash 
could be happening immediately after economic 
boom? If people want to know the answers clearly, 
they should understand what the bubble mean is.

A bubble, a situation where market prices are 
unsustainably high, it means a bubble involves a rapid 
and unfounded rise in prices. Another way to describe 
it is: trade in products or assets with inflated values.

“The bubble economy is an economic phenom-
enon of the virtual capital of excessive growth and 
the continued expansion of the relevant transaction 
increased from the physical capital growth and the 
industrial sector growth”. The economic bubble is 

a kind of speculative finance, resulting in socioec-
onomic borrowed prosperity, and finally the bubble 
must burst, leading to social convulsion, and even 
economic collapse.

3 ThE GREAT DEpREssION BY WALL 
sTREET cRAsh

3.1 The procedure of economic bubbles

We know that there are too many economic bubbles 
can cause socioeconomic borrowed prosperity. And 
how bubbles occurred?

At first, bubble usually happen in the stage of a 
more relaxed policy for banks and rapid economic 
growth, then it appears socioeconomic borrowed 
prosperity after government takes measures of 
reduced interest and deregulation to stimulate invest-
ment and consumer demand.

Next, the text will make a lucid explanation by 
irrational exuberance by relating 1929 Wall street 
crash to a historical bubble.

At the end of First World War, people had to face the 
threat of an economic depression hangs over the world. 
For the American government, the first important thing 
at the present time was that it could change negative 
status into economic recovery. so the president of 
America, hoover believed that they must focus on the 
special interest programs and expansion of governmen-
tal power, so it can increase the overall economy. For a 
long recession during 1920, under the current policy 
of easy credit, The Federal Reserve expanded credit by 
setting low market interest to many large banks, which 
led to the amount of money supply went up to attract 
more and more investors to credit by soaring stock.
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After a bull market that had lasted most of the 
decade, the famous crisis began on Thursday 24 
October 1929. The stock prices would fluctuate 
dramatically. All of investors began to know unex-
pected issue would be coming soon. On Black 
Thursday, investors couldn’t wait for decreasing the 
price of share and stock, so they tried to get out of 
the market, because most of them had got all her 
money in stocks and shares. some of Wall street’s 
top bankers had to face the difficult steady; they 
tried to put the large amount of money into the big 
companies to avoid the current depression of the 
stock market.

The fighting around the stock market continued 
for a week, the Black monday would be coming soon 
with the Dow ending the day 13% lower. When people 
couldn’t stand this kind of condition, what is worse, 
the Dow declined another 12% on Black Tuesday. 
Everyone became crazy, they didn’t know what to do 
and how should do.

unfortunately, millions of Americans had put 
money in banks to get more money in boom years. 
When many people still fervently believed that they 
can be rich by keep ever-increasing stock, the stock 
market crashed as soon as possible.

John, K.G. (1997) reported that in Wall street, 
many Wall street citizens had a deep faith in the 
power of incantation. They immediately felt the dan-
ger after the stock market fell, because this situation 
had a strong impact on income and employment. It 
had to be prevented.

3.2 The reasons of economic bubbles occuring

In fact, bubbles could be everlasting, although some 
economists didn’t think that bubbles occur. It’s just 
like the potential danger, people can’t see and touch 
it, but once there is a sudden drop in the stock mar-
ket, the bubble should be burst. under the modern 
economic condition, there are three important rea-
sons of the Wall street crash to make bubbles occur 
frequently.

3.2.1 Because of liberalization and globalization of 
financial market

For Wall street crash, some investors’ thought are 
based on a series of wrong assumptions, which put 
money into the stock market with full of bubbles. so 
it leaded more and more bubble around the stock mar-
ket. however, investors to rely on the “greater fool” 
argument to believe incorrectly that they might get 
the money up when the bubble hadn’t burst, but the 
greatest fools bought the high price of stocks from 
the greater fools; they couldn’t wait for another great-
est to buy from their hands, so both bubble and stock 
market burst.

3.2.2 The formation and development of financial 
instrument derivatives

some economists consider that the economic bubble 
occurs in the long term because of its objective cause. 
Economic bubble is a general economic phenome-
non. It occurred based on some fictitious economic 
factors, such as bonds, futures, financial securities 
and speculative financial transactions. The devel-
opment of financial derivatives is an unprecedented 
opportunity for the financial industry. On the one 
side, the increasing extension, variety, complexity of 
the financial derivative instruments must post great 
challenges to audit ability and audit instruments. On 
the other side, Foster, J. B. (2008) supported, it can 
take advantage of a market economy to stimulate 
the economy and promote competition for achiev-
ing more profit. such speculative mania must bring 
a rapid increase in the quantity of debt and a rapid 
decrease in its quality. however, financial instrument 
derivatives will be made more bubbles around the 
whole financial market; it changes the total demands 
of social development.

3.2.3 Lack of restraint mechanism for bubbles
If people wanted to control the development of bub-
bles, the first one thing was monitoring and con-
trolling total activities for the growth of the economic 
bubble. The government cannot control the specula-
tive financial transactions between industries, also 
it can easily agree with socioeconomic borrowed 
prosperity, even it might find out the costly mistake 
resulted in severe loss after the bubble burst. The 
bank still had no power to limit the trade. It’s just an 
intermediation according to the customers’ instruc-
tions. so if the useful monitored system can deal with 
payment activities, people can find out problems to 
avoid the financial crisis.

4 ThE ImpAcT OF WALL sTREET cRAsh

According to an analysis of the Wall street crash, the 
end of economic bubble is the crisis. From the history 
we know Wall street crash by the end of October led 
to the consequence of the Great Depression of the 
1930s cover the whole world. An economic crisis 
engulfed the entire capitalist world. some historians 
blamed that America central bankers can’t  protect 
the small banks’ benefits by their responsibilities. 
Janszen, E. (2008) said some economic experts 
believed the “bubble cycle” and the only way to solve 
this problem is looking to another bubble. What’s 
more, it emphasized the fact that the virtual economy 
cannot move too far away from the real economy.

1929 Wall street crash, as the biggest financial 
disaster of the 20th century, it’s been 80 years since 

9781138027282_Chp_3081.indd   1198 23/04/15   12:58 AM

 



1199

the Wall street crash happened. It still has a deep 
potential impact on modern society.

After the Great Depression of the 1930s, it reached 
the peak of us’s economic exuberance during the 
period 1966–1985, which the average of the gross 
domestic investment as a percent of GDp is 23.08%. 
It showed that it provided an opportunity to stimu-
late economic growth by the second World War. 
According to the impact of the economic cycle, lend-
ing and investment abilities tightened that continued 
to the present as the boom times fade. Especially the 
financial collapse of 2008, it caused a global reces-
sion. compare with during 1966–1985, the average of 
21.50% in 1991–2010. As a result asset price bubbles 
have burst and restrain economic growth for a long 
time (Fig. 1).

* Financial Accounts of the united states - Z.1, 
Federal Reserve statistical Release, Board of 
Governors of the Federal Reserve system.

5 hOW TO pREvENT ThE BuBBLE 
EcONOmY

With the rapid social and economic development, lots 
of financial innovation in derivatives triggered specu-
lative mania in real estate and stocks, which breeding 
the different kinds of bubbles, such as stock market 
bubble, housing bubble, credit bubble and so on. The 
immediate priority now is taking measures to prevent 
the bubble economy.

5.1 Strict control of inflation of stock

The rising stock prices encouraged more people to 
invest in the stock market, and then people hoped 
shares with high prices to bring more benefits. 

speculation leaded to sky-high prices and created 
economic bubbles. On the one hand, some stock hold-
ers gained the short term bubble profits. On the other 
hand, lots of bubbles not only harmed to medium and 
small investors, but also harmed the national interest. 
Thus, to set the stock price ceiling should become the 
top priority to do.

5.2 Reduce the real estate bubbles

In 2002, financial analyst pomboy, s. (2002) pointed 
out a theory as “The Great Bubble Transfer,” which 
indicated speculative bubbles by real estate market 
could cover the losses for the bursting of the stock 
market bubbles. In fact, the excessive expansion of 
bank credit was a major reason for proper bubbles. 
In either case, all bubbles would explode and would 
be into the economic downturn. Especially real estate 
bubbles could pose a threat to the whole economic 
system and bring a lot of problems to hinder the oper-
ation of the market economy.

From government sectors, make sure to implement 
relative tax policy and property policy and raise the 
transaction cost of speculators. And it effectively 
reduced the speculative behaviors in the real estate 
market, thereby control real estate bubbles.

From commercial banks, should improve the 
sound financial system. It must monitor loan pro-
gram approval and support optimizing loan approve 
process. The aim is to reduce speculators in the real 
estate market through control loan funds.

5.3 Strengthen the economic infrastructure and 
enhance innovation

commercial banks should improve the sound financial 
system. It must monitor loan program approval and 
support optimizing loan approve process. The aim is 
to reduce speculators in the real estate market through 
control loan funds. Asset bubbles were caused by the 
unreasonable expansion of the virtual economy, and 
led to burst at the end. At that time, it resulted in large 
damages to the economy, so local government must 
strengthen the economic infrastructure to prevent bub-
bles for the unreasonable capital structure. moreover, 
the government must improve the capacity of develop-
ment of technology and innovation of technology, and 
then it can resist the impacts of all bubbles.

6 cONcLusION

Eventually, we can answer these two foregoing ques-
tions. Why stock price was growing fast in one day 
without any reasons? Why the great financial crash 
could be happening immediately after economic 
boom?

Figure 1. Gross domestic investment as a percent of GDp.*
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Too much bubble was full of stock market led the 
stock price increased dramatically in one day. This 
kind of false prosperity attracted more and more 
investors to put an entire fortune into the stock mar-
ket to gain their best interests. unluckily, their wishes 
came to nothing. They never came to anything in 
the end. The economic boom was the false prosper-
ity. When the bubble burst once, everything people 
owned has gone up the spout. At the end, the great 
financial crash could be happening.

1929 Wall street crash is a harrowing experience. 
Everyone needs to realize what had occurred and 
remember it. more importantly, we should try to find 
out more useful measures to avoid negative effects by 

bubble and maintain the steady economic develop-
ment, that’s the first important challenge to face in 
recent years.
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ABSTRACT: Extensive and profound Chinese traditional culture has a long history. Correct understanding 
and scientific analysis of China’s traditional culture under the influence of tourism consumption psychology 
and behavior characteristics, for tourism enterprises in the new product design, development, service, promo-
tion and marketing strategy and has important practical significance. This paper analyzes the tourist consump-
tion psychology from the traditional culture, and analyzes the behavior characteristics of tourism consumers.
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1 INTRODuCTION

Chinese traditional culture refers to the Han nationality 
as the main body, composed of multi-ethnic Chinese 
nation in the long history of the development process 
creation. It is based on thousands of years of small-
scale peasant economy, the patriarchal clan system as 
background, the Confucian ethics as the core of tra-
ditional agricultural culture, kinship and cultivation 
culture. Extensive and profound Chinese traditional 
culture has a long history, Thrive in the context of the 
culture of the Chinese nation, its values, thinking mode, 
lifestyle and consumption idea has its uniqueness.

2 THE INfLuENCE Of TRADITIONAL 
CuLTuRE IN THE TOuRISm 
CONSumPTION PSYCHOLOgY

2.1 Doctrine of traditional culture

Confucian doctrine of the mean is a basic proposition, 
Dali scientist Zhu Xi said: moderation is the “not 
partial of that, and that’s not easy In layman’s terms, 
the doctrine of the essence of things is the develop-
ment process has certain standards and norms, If you 
exceed or fail to meet the standards and norms are not 
conducive to the development of things, so no matter 
what should be taken impartially, to reconcile com-
promise attitude. Everything about “degree”, oppo-
sition beyond the conventional oppose fundamental 
change, emphasizing the continuity and stability..” 
On the individual, the Chinese people will tend to 
see themselves as a member of a group, trying to 
comply with group norms, and strive to be consistent 
with the demeanor of everyone, avoiding prominent 

individuals, Otherwise it will get attention and discus-
sion, which is what most Chinese people do not like, 
but also to avoid. This cultural awareness reaction in 
the tourism consumer behavior, is to emphasize the 
importance of maintaining a consistent and society, 
with the flow, catch the trend, on par with others, tour-
ism convergence of consumer behavior; Not in favor 
of excessive consumption, focus on traditional, could 
not understand new things, do not pay attention to 
unconventional tourism consumption.

2.2 Focus on the traditional culture of ethics

The most basic function of traditional Chinese culture 
as the patriarchal system is to maintain and strengthen 
the basis of kinship, emphasizing the relationship 
between people and between groups, with emphasis 
on blood kinship and blood-based derived relation-
ships. It attaches great importance to the core idea of 
the relationship between people’s relationship with the 
West pay attention to the relationship between man and 
nature, emphasizing the concept of individuality and 
freedom in stark contrast, And a direct result of Chinese 
and Western cultures differ in many ways. The reaction 
in the tourism, consumer behavior, the Chinese people’s 
tourism consumption of the natural family unit is car-
ried out. In the aspect of tourism products and services 
information transmission and communication, oral 
communication than formal information, communica-
tion can let more Chinese tourists believe and accept.

2.3 The traditional culture of good face

Hobby face psychological is typical of Chinese cul-
tural characteristics. Is the Chinese special pay atten-
tion to their image in others heart status, pay attention 
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to “face”. Chinese face saving is various, both pay 
attention to oneself give oneself of face, face to oth-
ers, also pay attention to other people to leave their 
faces. Reaction in tourism consumption behavior, 
Chinese tourists are to the tourism consumption, 
“decent” value consistent with their status, consistent 
with others around the seeking of consumption and 
consumption. meanwhile, travel consumer behavior 
will as a group member is different from the experi-
ence, I feel very face.

2.4 The culture of valuing loyalty over money

Heavy note of friendship and spiritual value, despise 
material interest, emphasizing the relationship 
between people and moral, is the other big charac-
teristic of Chinese culture, is also one of the main 
differences between Chinese and western cultures. 
Confucius said: “gentlemen loyalty, small man prof-
its.” The values of valuing loyalty over money makes 
the Chinese people are very pay attention to the 
emotional communication between people. Keen to 
exchange all kinds of gifts in the interpersonal com-
munication, to strengthen the mutual relationship, 
this kind of cultural mentality caused many people 
read the friendship between people is very important. 
In the tourism consumption behavior of valuing loy-
alty over money is, tourism product emotional gifts 
and souvenirs.

The above four aspects concentrated and embodies 
the basic spirit of Chinese traditional culture and to 
the shaping and building of the Chinese nation, its 
impact on Chinese tourism consumption psychology 
and behavior are various.

3 TRAvEL CONSumER PSYCHOLOgY AND 
BEHAvIOR CHARACTERISTICS

3.1 Pay attention to human feelings and seek 
common tourism consumption motives

The Chinese group feels strong, pay attention to 
the specification, pay special attention to interper-
sonal relationships, stressed the importance of good 
human relations. Reflected in the tourism consump-
tion behavior is that most people in the society, the 
general concept of tourism consumption and tourism 
consumer behavior to standardize and restrain their 
consumption behavior. A person to buy and what kind 
of tourism products consumer often the first thing to 
consider other people’s comments and evaluation, 
Even if your product is very popular with, if that it 
does not accord with the requirement of group norms, 
purchase and consumption of tourism products can 
make the person has a “stand out” and the feeling of 
incompatible with others, so they will consider to 

give up the purchase behavior, So its tourism con-
sumption behavior has obvious social orientation 
and the characteristics of “people orientation”. This 
is the background of western culture, the outstand-
ing individual rights and value, emphasizing individ-
uation, diversification, with “self orientation” as the 
characteristics of tourism consumption behavior is 
significantly different. Therefore, we are learning and 
using for reference western marketing model, market-
ing experience, should be particular case is particular 
analysis.

Of course, as the exchange of Chinese and western 
culture, the collision and fusion, along with the deep-
ening of the reform and opening up in China in recent 
years, tourist consumption psychology and behavior 
of the Chinese people are changing so quietly, People 
in the consumption of seeking common backdrop, 
started to buy and use some embody and reflect the 
character of tourism, Especially in the young there 
is an obvious novelty and unique personalized con-
sumption trend. To this, tourism marketers must 
give enough attention, On the basis of the traditional 
tourism product marketing strategy, pay attention to 
the new situation, new change, pay attention to the 
new trends of people’s consumption at any time, so 
that in the new tourism product design, development 
and service at any time to meet the new demand of 
tourists.

3.2 Tourism consumption concept of thrift

for thousands of years, the Chinese people have been 
advocating the thrifty consumption idea, opposes any 
form of wasteful and deficit spending. Reflected in 
people’s consumption behavior is to be more cau-
tious in spending, shopping, rich planning, attaches 
great importance to the accumulation, not is costly, 
opposed to spending, Consumption idea has now if 
not tomorrow, scoff at such spending is lack of plan-
ning behavior, see it as no mind, no life. People are 
used to saving money to buy things, not used to bor-
row money or loans to buy things, argues that the cost 
of living will “carefully”, “maintenance”, to achieve 
“more moon”, “more than” year after year. In general, 
they are more used to buy necessities, and enjoy the 
luxury or buy this kind of tourism products necessary 
living consumption tend not to row in the forefront 
of the family or personal consumption expenditure 
sequence table. Reflected in the middle-aged and old 
consumers, they always try to save money, on their 
children to school, get married, buying a house, pen-
sion, etc. In western developed capitalist countries, 
most people are comfortable with the comforts life, 
consumer spending is often beyond their income 
level, So for tourism expenditure proportion and 
much higher than the domestic consumers.
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3.3 Subtle national character and humility travel 
consumer behavior

Due to the “warm, good, purge, thrifty,” and “har-
mony” of the traditional Chinese cultural charac-
teristics, makes the Chinese tend to be introverted, 
reserved, and solemn, speak civilization, polite, 
Don’t like westerners make public and visible. In the 
tourism consumption activity, people often carefully 
worded, moderate and pragmatic attitude, If you think 
the other’s words and deeds have wrong, most people 
who did not like Europe pointedly, but take the best 
possible care, the best way to tactfully tell each other, 
Avoid hurt each other’s face, and let the other side 
is anathema. Occasionally encountered something 
meat, often also a bear it, or just learn relief similar to 
remind yourself, pay attention next time.

3.4 The tourism consumption principles of 
family-based

Due to the influence of traditional culture, the 
Chinese family values, family dependence, family 
sense of responsibility is stronger than westerners, the 
Chinese family is often a consumer unit. In China, 
personal travel consumer behavior often is closely 
related to the activities for the whole family, rather 
than just individual, isolated. Therefore, in the pre-
dominantly Chinese tourism consumption market, 
individual consumer behavior should not only con-
sider their own needs, and to consider the consump-
tion needs of the whole family. This situation makes 
the tourism enterprises and marketing personnel in 
such aspects as product development and marketing 
service should pay attention to tourism products to 
the satisfaction of all family members, try to make the 
product to suit the needs of all members in the home, 
everyone is satisfied, all like it.

3.5 Pay attention to an intuitive judgment way of 
tourism product purchase decisions

Chinese people in terms of thinking often rely on 
personal experience and intuition can be extrapolated 
to explain the field’s understanding of things is often 
used is an intuitive extrapolation symbolic analogy, 
introspective experience, chaotic record, simple vague 
values and methodology. Therefore, when the Chinese 
to buy travel products often have to get a good overall 
impression, And then find the corresponding basis of 
its overall performance, see the impression is correct, 
very few or rational analysis of the tourism product 

of meticulous. That is to say, Chinese tourists when 
buying a tourism product often is used broadly and 
intuitive judgment method, use the fuzzy thinking and 
comprehensive thinking. unlike western tourists used 
to put a detailed analysis and comparison, one by one, 
to analysis the stand or fall of each link of tourism 
products, Then comprehensive analysis of these links 
to draw a general impression. Insight into the eastern 
and western tourism consumers in the purchase deci-
sion in the differences of thinking mode, will help the 
tourism marketing personnel to carry out the market-
ing work of science.

4 SummARY

Tourism consumption activity essentially is a kind 
of cultural consumption activity, Cultural factors 
influence the formation tourism motivation and 
consumption behavior, and these factors in different 
levels of different degrees of influence on tourism 
consumption behavior, Cultural factors decide the 
tourism consumption idea and behavior standard of 
the individual. Chinese traditional culture creates and 
influence the tourist behavior and specific consumer 
behavior, Through social ethos, reference groups such 
as dominance and influence the development direc-
tion of tourism consumption demand. With the devel-
opment of Chinese traditional culture, people’s travel 
consumer behavior will show new trends. However, 
the correct cognition and scientific analysis of China’s 
traditional culture under the influence of tourism con-
sumption psychology and behavior characteristics, 
for tourism enterprises in tourism product develop-
ment, service promotion and marketing strategy and 
so on has the important practical significance.
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province: 1978 to 2012
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ABSTRACT: Based on per capita GDP in Zhejiang province from 1978 to 2012, the proportion of non- 
agricultural population, non-agricultural industry output value proportion and the industrial added value based 
on time series data, using econometric analysis tools Eviews6.0, urbanization and economic growth of Zhejiang 
province association has carried on the empirical research; econometric analysis results show that the three 
indexes in reflecting the connotation of urbanization China-Africa agricultural industry output value proportion 
is the most important factors that influence the economic growth of Zhejiang, is recommended to promote the 
industrialization and the urbanization process of population, should pay more attention to the effective gather-
ing and structure of the non-agricultural industries to upgrade.

KEYWORDS: Urbanization; Economic growth; Non-agricultural industries.

1 A liTERATURE REviEW

Domestic demand is an important motivation of eco-
nomic growth, in the international economic situation 
increasingly complex circumstances, how to release 
the domestic demand is a problem of the current 
provinces.in the 12th five-year plan and the central 
economic work conference, a new generation of cen-
tral collective leadership puts forward with the aid of 
the policy of stimulating domestic demand of urban-
ization. Before that, about the role of urbanization on 
economic growth, the scholars have discussed more.
The article from the perspective of zhejiang domain 
further study the relationship between urbanization 
and economic growth, trying to show an economic 
profile of the eastern coastal provinces.

Although most studies tend to think that there is 
a long-term cointegration relation between economic 
growth and urbanization, but there are differences 
on the empirical results. Jia Yunyun sail (2012) and 
generation (2011), and other people think that urban-
ization can promote economic growth, chukhung to 
et al. (2011) calculated every 1% increase of urbani-
zation in our country, can maintain economic growth 
of around 7%.Rocky (2006) found that the overall lags 
behind the economic growth of China’s urbanization, 
but shi-bin zhang (2010) and wang chao (2012) that 
the government should not increase the rate of urbani-
zation as the final goal, but more should pay attention 
to economic growth and urbanization of the endoge-
nous relationship, this is consistent with some empiri-
cal analysis result, lagging Su Fa gold (2011) found in 
different period, the urbanization and the agricultural 

economic growth have individual causality, the influ-
ence degree change according to the length of time.
Yang jie et al. (2012) and xiao-juan qin (2011) study 
of gansu province economic growth effect on urbani-
zation more obvious conclusion, but Mr. Zhang, lian-
qing (2012) years in shandong’s investigation found 
that the province economic growth and urbanization 
level there is a long-term and stable relationship, but 
the urbanization effect significantly greater than the 
impact of economic growth.This conclusion, with 
Yang jie and xiao-juan qin people shows in different 
provinces, the relationship between economic growth 
and urbanization are different.At the same time, most 
of scholars before will examine the object location 
and a handful of provinces across the country, and the 
research about the relation between economic growth 
and urbanization of zhejiang is not enough, so the 
article may be able to fill the blank slightly.

2 iNDEx SElECTiON AND TEST METHOD

2.1 Index selection

For measurement of urbanization, the article on the 
basis of reference to existing research results, select 
the proportion of non-agricultural population (x1) 
and non-agricultural industry output value propor-
tion (x2), respectively in the process of urbanization 
of zhejiang province population agglomeration and 
non-agricultural industries agglomeration situation; 
in view of the industry the important influence to the 
urbanization at the same time, choose the proportion 

9781138027282_Chp_3083.indd   1205 23/04/15   1:16 AM



1206

of gross value added of industry of Zhejiang province 
(x3) as an endogenous variable of urbanization in the 
description.This paper select the per capita GDP (Y) 
in zhejiang province as described main indicators of 
economic growth.At the same time, in order to more in 
line with the general form of economic growth theory, 
this paper adopts the logarithmic form of per capita 
gross domestic product is lnY as investigation form.

2.2 The test of the model

The article establish error correction model (ECM) 
analysis:

A Z X D t( 1,2,3,KT)t i
i

p

t t t t
1

1
'

1∑ β θ ε∆Ζ = ∆ + ∂ + + =
=

− −

Among them,
DZ Y X X Xt t t t t= (ln , , , ),1 2 3  Ai is matrix; ∂ is the error 
correction term coefficient vector; β is the cointegra-
tion vector; Dt is the deterministic item; ϴ is the coef-
ficient vector.

3 THE EMPiRiCAl ANAlYSiS

3.1 Unit root test

Since 1978, Zhejiang economic growth per capita 
maintained a high speed.The logarithm of per cap-
ita gross domestic product showed a rising trend. 
According to the image can be judged lnY is a 
non-stationary time series.For the proportion of 
non-agricultural population x1, non-agricultural 
industry output value proportion x2 and x3 of the 
total value added of the industrial and other variables 
can also be similar conclusions.

Considering the article USES the time series data, 
but most of the time series data is not smooth, not 
smooth time series for regression analysis may lead to 
spurious regression results, so we first of all variables, 
stationarity test of using ADP (Augmented Dickey 
Fuller) test and PP (Fillips - Perron) test for unit root 
test, inspection form for (C, T, l), respectively, par-
agraphs drift and time trends and lag order, using 
measurement software Eviews6.0 is analyzed, the 
results such as table 1.From table 1 columns 2 and 3, 
according to all levels of vector are not rejected has a 
unit root hypothesis, so can think lnY per capita gross 
domestic product, the proportion of non-agricultural 
population x1, non-agricultural industry output value 
proportion x2 x3 are stationary series, of the total 
value added of the industrial time trend is obvious.
From the fourth column of table 1 and 5 columns can 
be seen that the variable before the first order differ-
ence time series is not smooth, but after the first order 
difference under the condition of 1%, 5% and 1% of 
the critical value is a stationary time series, therefore, 

the variables are first order list the whole sequence, 
satisfy the i (1) process.For non- stationary variables, 
should use cointegration test analysis method.

3.2 Cointegration test

Cointegration is for long-term equilibrium relation-
ship of non-stationary economic variables statistical 
description.in the face of each variable to carry on 
the cointegration test, respectively.Per capita GDP 
and urbanization in zhejiang province from single 
factor to measure metrics, in the original hypoth-
esis of cointegration vector rank under the condi-
tion of zero, in addition to non-agricultural industry 
output value proportion x2, the other two varia-
bles, the proportion of non-agricultural population 
x1 and industrial added value proportion x3 did 
not reject the null hypothesis, that is to say, only 
the non-agricultural industry output value propor-
tion and zhejiang per capita gross domestic prod-
uct there is a cointegration relationship.This shows 
that zhejiang province since the reform and open-
ing, per capita GDP and non-agricultural indus-
try output value proportion are developing very 
quickly. Despite the x2 and lnY have first-order 
non-stationary, but the specific linear combination 
between them et = lnY -10.6247 - x2 is smooth.And 
from the point of multivariate combination, in addi-
tion to non-agricultural Population x1 and the com-
bination of the industrial added value proportion x3 
support null hypothesis, other combinations, such 
as the proportion of non-agricultural population x1 
and non-agricultural industry output value propor-
tion x2, non-agricultural industry output value pro-
portion x2 and x3 and x1, x2 and x3 of the total 
value added of the industrial combination reject 
the null hypothesis, that measure the single factor 
of urbanization and per capita GDP of causality is 
unlikely, and the interaction between various factors 

Table 1. Unit root test results.

variable ADP PP ADFd PPd

lnY −1.997768 −1.129241 −4.352451*** −3.211531**

x1  0.587344   0.951816 −2.914866* −2.894855*

x2 −2.886112 −1.537230 −5.418954*** −8.934717***

x3 −2.459610 −1.753472 −6.626223*** −6.578661***

Note: (1) the unit root test equation is contained in para-
graphs drift and trends, explained variable lags number 
according to AiC and SC minimum standards;(2) ADFd 
and PPd are first order difference from variable ADFd and 
PPd test values;(3) *, * * and * * *, respectively test values 
are less than the critical value of 10%, 5% and 1% confi-
dence levels.
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and per capita GDP shows good cointegration rela-
tionship, the cointegration relationship helps to 
explain the phenomenon of long-term growth of 
lnY.From lnY, x1, x2, and x3 cointegration rela-
tionship, non-agricultural industry output value pro-
portion x2, and other combinations were reflected 
the strong cointegration relationship, this shows that 
in the process of urbanization of zhejiang province, 
the development of non-agricultural industries can 
not only by creating jobs to absorb into the city, to 
raise the proportion of non-agricultural population, 
but also accelerate the industrialization and urbani-
zation process, increase the per capita output.Thus, 
while the diversity of the connotation of urbaniza-
tion determines the growth of GDP per head is nec-
essarily the result of many factors, but specifically 
x2 non-agricultural industry output value propor-
tion is the most important.

3.3 Granger causality test

in 1978–2012 period, the proportion of non-agricultural 
population is not the granger reason of changes in 
per capita gross domestic product, per capita gross 
domestic product at the same time the proportion 
of non-agricultural population effect is not obvious, 
can be thought of in the whole sample interval, the 
change of non-agricultural population in Zhejiang 
province and the interaction of economic growth is 
very small, at least in statistics is not very clear, that 
in the process of urbanization of zhejiang province, 
accompanied by the labour of the single direction 
is not harmonious state of city industry, absorbing 
labor force tend to be the supporting role of eco-
nomic growth, most of the department and some 
high technological content, good economic benefit 
and capital-intensive enterprises demand for labor 
is rigid, lead to the relationship between the urban 
and rural population change and economic growth 
present certain dislocation;the industrial added value 
for the variable proportion x3, under 5% signifi-
cance level, the results show that the same is not the 
granger cause of the change of the per capita GDP, 
and per capita GDP change on the influence of the 
industrial added value also is not very big, so can 
be judged in zhejiang’s economic structure, the role 
of the industry is not the most obvious, and this is 
closely related to the situation of zhejiang province.in 
zhejiang province in 1978 and 2012 meter 34 years, 
industrial output value accounted for the proportion 
of the province’s GDP rose from 37.96% to 44.25%, 
the average annual growth of only 0.18%, and the 
third industry is developing rapidly, data show that 
in 1978, only 2.311 billion yuan output value of ter-
tiary industry in Zhejiang province, accounting for 
18.68% of the entire province GDP, by 2012 the ter-
tiary industry output value reached 1.568113 trillion 

yuan, 45.24%, and 34 years the proportion of steadily 
rising, the average annual growth of almost 0.78%, is 
the proportion of industrial output grew by an aver-
age ratio of 4 times the left and right sides.Therefore, 
in the reform and open policy for 30 years, stimu-
lating rapid economic development in zhejiang prov-
ince is the pull of the third industry, the important 
factors in industrial production and industrialization 
process of rather than itself driven; the proportion of 
non-agricultural industries output value x2, whether 
alone or combination of variables, with per cap-
ita GDP lnY granger causality test, the results are 
rejected the null hypothesis, namely the x2 in full 
sample interval and the relationship between eco-
nomic growth significantly, in statistics can be found 
the non-agricultural industry output value proportion 
and lnY there is one-way granger causality.

4 CONClUSiON

Using cointegration test and granger causality tests 
the correlation between urbanization and economic 
growth of zhejiang province was analyzed, and cor-
responding results are obtained as follows:(a) from 
the cointegration test result shows that in the process 
of single factor test, only the non-agricultural indus-
try output value proportion and Zhejiang per capita 
gross domestic product there is a cointegration rela-
tionship. And the other two measure the proportion of 
non-agricultural population urbanization and indus-
trial added value is to accept the null hypothesis is not 
there is a cointegration relationship.Research from 
multiple factors, the proportion of non-agricultural 
population and non-agricultural industry output value 
proportion, non-agricultural industry output value 
proportion and the proportion of the added value 
of industrial and x1, x2 and x3 combination with 
economic growth there is a cointegration relation-
ship, this shows that although the measure the sin-
gle factor of urbanization and per capita GDP is the 
causation of probability is small, but the interaction 
between various factors to per capita gross domes-
tic product showed good cointegration relationship. 
(2) from the granger causality test, the range of all 
samples, whether single or combination of variables, 
the proportion of non-agricultural industries output 
value in the granger causality test with per capita 
GDP, the results are rejected the null hypothesis, so 
on statistics can maintain non-agricultural indus-
try output value proportion in zhejiang province is 
granger cause economic growth change, and vice 
versa. Suggesting that agriculture, though important, 
but the agricultural output value accounts for the 
province's share of GDP has declined, the agricul-
tural technology promotion and the inflow of capital, 
talent, makes people become surplus labor originally 
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engaged in agricultural production, through the cor-
responding training, into the industrial, construction, 
service industries, thus creating greater than the agri-
cultural labor value, promote economic growth. So 
while the diversity of the connotation of urbanization 
determines the economic growth must be the result 
of joint action of many factors, but specifically x2 or 

non-agricultural industry output value proportion is 
one of the most important. in promoting industriali-
zation and population urbanization process, the effec-
tive should pay more attention to non-agricultural 
industries gathered and structure upgrade, to adapt 
to changes in economic conditions, stable economic 
growth.
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ABSTRACT: In this paper, we choose 1117 employees in Guangdong, Hunan, Hubei, 3 provinces and 9 
 enterprises as the object of investigation. We analysed the new generation of employees in enterprise democratic 
participation (the expression of public opinion, to participate in supervision, participation in management, partic-
ipation in decision making) status, and compared the new generation employees with traditional employees in the 
enterprise democratic participation differences. The study found that, the new generation employees’ democratic 
participation level was significantly higher than that of the traditional staff, but generally remained in the low level 
of participation. Moreover, the democratic participation of employees intergenerational difference is significant.

KEYWORDS: Enterprise Democratic Participation; New Generation Employees; Traditional Staff.

1 INTRODuCTION

Democratic management of the enterprise is to safe-
guard the legitimate rights and interests of workers, 
construction of harmonious labor relations, to promote 
the sustained and healthy development of enterprises, 
strengthen the building of grassroots democracy and 
an important support force. At the beginning of 2012, 
the Joint Commission for Discipline Inspection, the 
CCCCP and issued “enterprise democratic manage-
ment regulations”, this is 26 years in China for the 
first time in the six departments jointly issued rules 
to form a comprehensive system of norms of demo-
cratic management in enterprises, and the non-public 
enterprises should also be clear practice democratic 
management.

In foreign countries, the research about the enter-
prise democracy can be traced back to the nineteenth 
Century birth of the industrial democracy thought. 
With the complexity and importance of the labor 
relations problem highlights the democratic theory 
of the enterprise, the growing prosperity, the research 
mainly focused on the participation of the perfor-
mance, influencing factors and form. Participate in 
performance mainly through the management effi-
ciency measure.

In China, state-owned enterprises restructuring, 
enterprise democratic management is part of the man-
agement system in state owned enterprises. The rapid 
development of restructuring state-owned enterprises 
and foreign investment, the private economy, the 
impact of democratic management in enterprises and 
the traditional system, and bring new labor relations, 
labor conflict has become an acute social problem.

Through the collation of the literature research 
enterprise democratic participation of existing, it is 
not difficult to see that: whether from management 
or political point of view, enterprise democratic 
participation are the objective requirements of the 
development of enterprises and people.The existing 
research and analysis of the importance and neces-
sity of enterprise democratic participation mainly 
from the angle of theory, the research focuses on 
labor relations, trade union organizations and trade 
union workers is the work report, and from the point 
of view of the employee’s own feature description of 
enterprise democratic participation present situation, 
to explore its implementation forms of research lack. 
The demand of the new generation of employees in 
the enterprise is realized, the lack of research in aca-
demic circles. This paper makes exploration.

2 RESEARCH DATA

This 9 enterprises, 1 private enterprises, 3 state-owned 
enterprises, 5 for Sino foreign joint ventures: the 1 
China Japan joint venture enterprise, the 1 Sino Italian 
joint venture, the 1 China uK joint venture company, 
1 Sino German joint venture, 1 Sino South Korea joint 
venture, joint ventures in China are basically state 
owned shares; 1 for the financial and insurance enter-
prises, 8 for the manufacturing industry enterprise.

In order to ensure the reliability of the data by 
using the method of questionnaire investigation, com-
prehension, outside the factory investigation, depth 
interview method. The questionnaire adopts Likert 
5 subscales, measure the behavior and employee 
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satisfaction of enterprise democratic participation 
of employees. Outside the factory survey was con-
ducted research in business door and dormitory area 
random intercept workers, one by one to explain to 
investigators question, again by the respondents to fill 
out. In depth interview was aimed at some enterprise 
management, the human resources department or 
the trade union organization, partial employee inter-
views, involved in the operation of state enterprises 
from the deep understanding of democracy.

3 RESEARCH RESuLTS AND ANALYSIS

During the period of planned economy, enterprise 
democracy includes not only the masses of workers 
in the production, coordination, management at dif-
ferent levels in the behavior pattern of activity, also 
contains the bear and realize the behavior of the crowd 
Democratic Workers of various organization forms. 
In the modern enterprise system, the connotation of 
democratic management is involved in the control of 
the enterprises, workers as a control to the enterprise 
of material production, but also for the performance of 
enterprise decision of supervision and participation in. 
Chinese industrial democracy and employee involve-
ment is mutual learning and integration of traditional 
state-owned enterprise workers’ democratic participa-
tion and Western employees in foreign enterprises to 
participate in the enterprise democratic participation, 
Chinese enterprise characteristics of 12 main forms.

3.1 The expression of public opinion

The expression of public opinion is the most basic 
level of democratic participation, expression, individ-
ual employee behavior based views include: reflect 
the problem difficult to complain to the boss, the 
Ministry of human resources consulting, a suggestion 
box or BBS employee opinion expression system. 
Investigation shows, the enterprise internal basically 
established the expression channels, but the system 
utilization rate is not high. “31.9% of respondents had 
no” or “little” reflected to the boss difficult problem, 
the 13.2% “never” or “little” to the human resources 
department advisory complaints, 26.3% “never” or 
“little” through the suggestion box or BBS to con-
vey the views of. During the interview, the majority 
of staff said, the human resources department has a 
specialized staff to deal with all kinds of personnel 
issues, quick feedback, so the employees encoun-
ter problems or suggestions tend to seek the human 
resources department; if the problem is simple, easy 
processing, they are more willing to communicate 
with your direct supervisor; as for the comment box 
or BBS, they that the lack of a person responsible for, 
this form of too much formality, of little use.

3.2 Participation in supervision

To participate in supervision is higher level of partic-
ipation form, refers to the staff through the expression 
of opinion to participate in supervision on enterprise 
management and the managers, is the combination 
of organizational behavior and individual behav-
ior, including basic opinion polls, the democratic 
appraisal management, democratic life meeting or 
consultation meeting, the publicity of factory affairs 
etc. Investigation shows, in addition to the publicity 
of factory affairs (mean =2.95), the level of participa-
tion of opinion polls, democratic appraisal of manag-
ers and the democratic life of the grass-roots level are 
relatively low (mean = 2.44,2.15,2.05). Respectively 
61.4%, 74.1%, 78.2% of the respondents “never” or 
“little” participated in the poll, grass-roots democratic 
appraisal and democratic life.

The new generation employees desire is higher, be 
good at concern through various channels of enterprise 
information, understand the management of the enter-
prise, making important decisions, so the new gener-
ation employees in the publicity of factory affairs on 
the involvement of high (mean =3.05). However, the 
new generation employees in the Democratic review 
(mean =2.00), democratic life meeting (mean =1.94) 
on participation is very low, in the “little” level. The 
independent samples T tests were found (Table 2): the 
new generation employees and employees participate 
in the supervision of traditional no difference in overall 
and grass-roots opinion polls, but the traditional dem-
ocratic appraisal of managers and employees in the 
democratic life meeting participation is significantly 
more than the new generation employees, significantly 
less than the new generation employees in making 

Table 1. Independent samples T test results of the new 
generation employees with traditional employee opinion 
expression.

Total
Mean
NG Tra

Test
P

Significant
>p

Opportunity 
of reflecting 
problem

2.94 3.07 2.72 0.000 YES

Department 
of human 
resources 
consulting 

3.42 3.53 3.21 0.000 YES

Suggestion 
box or BBS

3.14 3.29 2.87 0.000 YES

Expression 
of public 
opinion

3.17 3.30 2.84 0.000 YES
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public participation. Further analysis found that, after 
70 (mean =2.54), after 80 (mean =2.41) employees to 
participate in supervision involvement were signifi-
cantly higher than 90 employees (average =2.17).

3.3 Participation in management

Participate in the management of employee partici-
pation refers to the specific enterprise management 
activity, compared with the indirect expression of pub-
lic opinion supervision and participate more directly, 
deeply, including autonomous work teams, rationaliza-
tion proposals. Autonomous work teams originated in 
Toyota mode, in our country is more common in manu-
facturing enterprises. Investigation shows, autonomous 
work teams form the participation level is generally 
low, the mean is only 2.42, lower than the “general” 
level, only 26% of the respondents “often” or “always” 
by autonomous work teams to participate in the man-
agement. On the rationalization proposal, part of the 

large enterprises clearly defined several should raise 
employee each month, and rewards to take advice. 
Therefore, the staff in the reasonable suggestions on the 
highest participation levels (mean =3.37), only 13.4% 
of respondents said “never” or “little” rationalization 
proposals. If the rationalization proposal was adopted, 
59.2% of the respondents think about their perfor-
mance “almost no influence or effect of ” small ““.

The new generation employees a strong sense of 
participation, the team tends to a positive performance, 
ideas and suggestions of their own contribution. The 
new generation employees, there are 28.3% “often” or 
“always” in autonomous work teams, 40.8% “often” 
or “always” rationalization proposals. The independ-
ent sample T tests were found (Table  4): the new 
generation employees and traditional employees to 
participate in significant differences existed between 
the management; the new generation employees in 
autonomous work teams, reasonable suggestions on 
participation is significantly higher than that of the 
traditional staff. Further analysis found that, participa-
tion in management, 70 (mean = 2.85), after 80, after 
90 (mean =3.03) (mean =2.92) employee involvement 
were significantly higher than those of 60 (mean 
=2.64) after 80 employees; employee involvement 
was significantly higher than that of 70 employees.

3.4 Participation in decision

Participation in decision making is the highest form 
of participation, that employee participation in deci-
sion making and management of major activities, 
enterprises share the profits of enterprises, including 
the Congress of workers and trade unions, collective 
wage negotiation.

The new generation employees of the Congress of 
workers and Trade unions (mean =1.77), the collective 
salary negotiation (mean =1.84) on the level of participa-
tion is low, 48.3% said “never” participated in the trade 
unions and workers congress, the 77.3% “not heard” 
or “just listen to the people around said” the collective 

Table 2. The new generation employees and traditional 
employees participate in the supervision of independent 
samples T test results.

Total
Mean
NG Tra

Test
P

Significant
>p

Grassroots 
public opinion 
survey

2.44 2.45 2.43 0.743 NO

Democratic 
appraisal 
management

2.15 2.00 2.42 0.000 YES

Democratic 
life meeting

2.05 1.94 2.24 0.000 YES

Publicity of 
factory affairs

2.95 3.05 2.77 0.000 YES

Participate in 
supervision

2.39 2.35 2.44 0.077 NO

Table 3. SOE democratic Council, democratic life meeting 
independent samples T test results.

Total
Mean
NG Tra

Test
P

Significant
>p

Democratic 
appraisal 
management

2.67 2.48 2.77 0.136 NO

Democratic 
life meeting

2.31 2.28 2.32 0.823 NO

Table 4. The new generation employees with traditional 
employee participation in the management of independent 
samples T test results.

Total
Mean
NG Tra

Test
P

Significant
>p

Autonomous 
work teams

2.42 2.50 2.27 0.004 YES

Rationalization 
proposals

3.37 3.46 3.25 0.000 YES

Participation in 
management

2.91 3.01 2.76 0.000 YES
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wage negotiation, 6.9% signed salary collective agree-
ment. Independent samples T test was found (Table 5): 
the new generation employees and traditional employees 
have significant differences in participation in decision 
making; the new generation employees participate in 
collective wage negotiations on a slightly higher than the 
traditional workers, and no difference in the Congress 
of workers and trade unions on the participation and the 
traditional staff. Further analysis found that, after 80, 
after 90 (mean =1.81) (mean =1.77) employee involve-
ment was significantly higher than that of 60 employees 
involved in the decision aspects (mean =1.51).

4 CONCLuSION

This study from the public opinion expression, par-
ticipation in management, participate in supervi-
sion, participation in four dimensions decision with 
discussion enterprise democratic participation sta-
tus, and focus on the new generation employees 
compared with traditional employee in democratic 
participation differences. The study found that: first, 
enterprise democratic participation is not optimistic. 
Employee participation level from high to low is the 
expression of public opinion (mean =3.17), partici-
pation in management (mean =2.91), to participate in 
supervision (mean =2.39), participation in decision 
making (mean =1.75). The staff in the lowest degree 
of involvement in the form of suggestion box, to the 
human resources department consultation etc. in good 
condition, while in high degree of participation form 
participation is rare, especially the trade unions and 
workers’ congress, the collective wage negotiation etc. 
Secondly, there are differences in the new generation 
employees and employees in the present situation of 
traditional enterprise democratic participation. In addi-
tion to participate in supervision, the public opinion 
expression, participation in management, participation 

in decision-making, the new generation of employee 
involvement level were significantly higher than the tra-
ditional staff. Moreover, in four dimensions, intergener-
ational differences apparent participation of employees.

Enterprise democratic participation channels 
should be from low to high perfection. The expres-
sion of public opinion supervision, participation 
effect on employee satisfaction greatly, enterprises 
should focus on the strengthening of the channel 
construction on these two aspects: optimizing the 
internal communication channels, improve the effi-
ciency of the expression of public opinion; to expand 
participation in supervision, enhance its enforce-
ment, public evaluation system and evaluation result. 
At the same time, enterprises should also pay atten-
tion to a higher degree of participation of channel 
construction and improvement, enhance employee 
satisfaction: to establish and improve the participa-
tion in  decision-making channels, improve the system 
of workers’ Congress, the trade union and collective 
wage negotiation system; widening participation 
management range, let more employees to participate 
in enterprise management.
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Table 5. The new generation employees with traditional 
employee participation in decision making independent 
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Total
Mean
NG Tra

Test
P

Significant
>p

Congress of 
workers and 
trade union 
activities

1.77 1.77 1.77 0.988 NO

collective 
salary 
negotiation

1.73 1.84 1.53 0.000 YES

Participate 
in decision

1.75 1.80 1.65 0.002 YES
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game development specialty
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ABSTRACT: The focus of this paper is on how to develop and teach several primary curriculums to students 
who major in the game development specialty on innovation processes for sustainable procedures of the com-
plete Super Mario Game product, from product definition to sustainable manufacturing and business models 
throughout different courses. The pedagogical approach of the proposed curriculums comprises a set of mod-
ules for facilitating the students to quickly learn the game programming skills by accordingly implementing 
different components of a large-scale game respectively in nine curriculums. The well-designed game com-
posites can effectively develop the multidisciplinary skills required for a successful design and development 
of sustainable game products. From the results, this pedagogy demonstrates its effectiveness and feasibility for 
students to acquire the ability to apply design and development principles in the construction of a game system 
of varying complexity.

1 InTRoduCTIon

It has been demonstrated that teaching computer 
science concepts based on programming interactive 
graphical games motivates and engages students 
while accomplishing the desired student learning 
outcome [1, 2]. Good game programmers today are 
primarily problem solvers, who know how to acquire 
a mental model of a complex software environment 
and to solve technical problems in order to achieve 
a timely goal. Broad survey courses in video game 
design cover artistic, technical, as well as the socio-
logical aspects of video games [3]. Students will learn 
about the history of video games, archetypal game 
styles, computer graphics and programming, user 
interface and interaction design, graphical design, 
spatial and object design, character animation, basic 
game physics, plot and character development, as 
well as psychological and sociological impact of 
games. Students will design and implement a large 
scale industrial video game in interdisciplinary teams 
of 3–4 students as part of a semester-long project.

2 CouRSeS deSIGned FoR GAMe 
developMenT SpeCIlATy

The primary nine courses for game development 
specialty students are listed in Table I. The primary 
game product for almost all courses is the same Super 
Mario Game but with various modules dispersed into 
different courses with their own emphasizes. This 

game places its focus not only on the game design 
but also on its implementation so as to gaining a final 
game product. This game focuses on the technologi-
cal aspects of game development by not only covering 
various algorithms ranging from graphics to artificial 
intelligence, networking and sound but also primarily 
exploring the technical aspects of game development. 
As such, the Super Mario game will involve many 
computer science topics, not just computer graphics. 
The whole development process will emphasize the 
tools and algorithmic techniques that are critical com-
ponents of the game. A game due at the end of the 
study is a good, timely goal. part of the students’ task 
will be to understand and augment components of the 
tool chain as needed to make their game work.

3 GAMe pRoduCTIon SeleCTIon

The game production will combine to form a fully 
functional simulation of the arcade game Super 
Mario. Super Mario was one of the first games to use 
vector graphics [4]. The game was based on a sim-
ple premise: Super Mario World and his dinosaur 
companion, yoshi, are looking for the dinosaur eggs 
Bowser has stolen and placed in seven castles. Many 
secrets exit aid Mario in finding his way to Bowser’s 
castle, completing over 70 areas and finding about 
90 exits. With multiple layers of 3d scrolling land-
scapes, find items including, a feather that gives 
Mario a cape allowing him to fly, and a flower so he 
can shoot fireballs.
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no. Course name Main teaching contents 

1 Game planning design Super Mario story, game 
play, game level

2 The Basic Game 
Art

design Super Mario game GuI, 
Character, player, Turtle, map, 
etc.

3 Game Flash 
design 

Character Animation design and 
drawing 

4 object oriented 
programming

design and Implement Game 
classes in the game

5 Windows 
programming

design the game program 
structure 

6 openGl 
Technology

Implement the game displaying 
with openGl Graphical engine

7 data Structure 
and Algorithm 
for Game 
programming

Implement Quad tree data struc-
ture and A-Star algorithm which 
use in Super Mario and useful in 
other programming

8 Game project 
design and 
Implementation

design and implement game 
level and game evolution 
algorithm

9 Game deployment 
and Testing 
Technology 

Integrate all components to 
complete the game and make 
integration testing

The project consists of about nine modules while 
each module will guide students to add a new com-
ponent to the game product Super Mario. This will 
include rendering individual elements of the game, 
for example, marios of various sizes, enemy turtles, 
enemy plants, fire bullets, and explosions in lit, 3d 
form, implementing a simulation engine to allow the 
game to progress over time, and to track the motion 
of enemies, shots, and turtles, implementing collision 
detection to allow the enemy turtles to be shot, and to 
detect collisions between game character, both player 
and enemies, and designing a basic user interface 
layer to allow the player to interact with the game, to 
keep score, and to maintain high scores [6].

4 one pRoduCT FoR one SpeCIAl 
pedAGoGICAl AppRoACH pRoCeduReS

The primary task of the “one product for one Specialty” 
pedagogical approach is to decompose the product into 
several modules which should disperse into different 
courses. The basic procedures are illustrated on figure 1 
and Figure 2. The Super Mario has divided into nine 
separate but related modules which will be discussed 
in nine different kinds of courses including game art, 
programming language, game design and game testing.

For the first task in the product, students will learn 
how to write a synopsis of the game there are creating 
which focuses on the game design. As we know, stu-
dents are supposed to learn to produce a side- scrolling 

video game in the tradition of Super Mario Bros. as 
their main tutorial project during their study period. 
However, simply cloning an existing game is not as 
much fun as putting their own spin on it, and students 
certainly hope they will! For this problem, students 
need to write up their ideas for the game they will 
produce given the constraints of a 2d side scroller. 
The game design covers all of the following areas 
briefly, including background story, such as the 
overall goal of the game, the various actors, their 
motivation, some features of the environment which 
makes clear what the overall graphical theme will be 
but also what kinds of harmonious music or sound 
effects, the sequence of levels, the outcome of each 
level, the basic mechanics of the game, the player’s 
performance, powerups, dexterity, cleverness, or fire-
power,, bonus lives or med packs.

Figure 1. Super Mario Game GuI.

Figure 2. Game modules decomposition.

Figure 3. Game product components decomposition.
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In the course Basic Game Art We talked about 
the various approaches to game graphical user inter-
face necessary for the game in class including splash 
screen, a title screen, a menu screen, a playing screen 
and a high-score screen. Ideally, students have some 
graphical things related to the game going on, for 
example an artist’s rendition of either a typical event 
in the game or some kind of intriguing encounter with 
a boss.

The course named Game Flash design will con-
centrate on the sprite animation to add to the player 
character as well as the enemies. For example, certain 
enemies could explode if they either fall too far or 
are attacked by the player in the right way. Having the 
various characters react to what is happening to them 
makes for a much more believable game experience. 
What kinds of animation you will eventually need 
depends on the specifics of your game, of course, 
but you will certainly need a basic walk cycle. In this 
course, students can learn how to make animations 
for all the characters including Mario, turtle, plants 
and bullets etc.

The course named object oriented programming 
will emphasize elemental oop design — using 
encapsulation to divide a large scale industrial game 
product into many friendly little independently test-
able problems. This course will help students set up 
the primary classes which will be used in the later 
modules of the game Super Mario including the sprite 
class, game engine class, enemy class, bullet class, 
map class and sound effect class. The students are 
especially encouraged to write classes that imple-
ment Super Mario quickly rather than just writing 
classes that purely implement Super Mario. This 
course makes a nice exercise in oop decomposition 
— dividing the rather large Super Mario problem into 
several non-trivial classes that cooperate to solve the 
whole thing.

In this Windows programming video game pro-
gramming course, the student will be guided to learn 
about fundamental graphic concepts such as double 
buffering, sprites, animation and timing, and mask-
ing. The lecture and tutorial of this course will help 
students implement the Super Mario game with the 
graphical interface using win32 ApI functions, such 
as timing, animation, sprites to design and implement 
the game. Also, students can learn generic program-
ming, object oriented design paradigms useful in 
gaming such as entity management, scene manage-
ment, state machines, message system and singletons. 
Further, other gaming technologies, including basic 
collision detection, entity movement and interaction, 
area triggers are also covered in the course.

The topics covered in the course openGl 
Technology include some topics related to game pro-
gramming. The First part is a working knowledge of 
basic openGl, including textures, displaying sprites, 

animation, text, and rendering. The second part is 
a working knowledge of physics in the game’s pro-
gramming context, including basic movement and 
interaction. The third part is a working knowledge of 
openGl 3d rendering, including geometry, models, 
cameras, textures and lighting. The module related 
with the game Super Mario is the development of the 
game using the openGl game engine. The students 
will learn how to render individual elements of the 
game such as enemies of various sizes, the player’s 
character design and graphical model, bullets from 
enemies and projectiles from the player, laser blasts, 
and explosions in lit, 3d form.

In the course of data Structure and Algorithm we 
guide students to learn algorithm to implement colli-
sion detection capabilities of the tiles in the platform 
and another central conceptual algorithm of most 
side-scrolling platformers is that the player charac-
ter has the ability to jump, whether from platform to 
platform or across obstacles and enemies. Jumping 
implies that there’s a clear notion of up and down in 
the game, and therefore some sort of gravity that will 
pull things toward the bottom of the screen unless 
they are on solid ground. To make a jump look realis-
tically we will have to apply some form of accelera-
tion since you need to get a nice trajectory.

The primary teaching contents in the course of 
Game project design and Implementation are game 
level design. In almost all side-scrollers, levels are 
bigger than the screen, and you need to put together 
your very first level now. The students will be illus-
trated to a tile-based approach to level design and 
rendering with example code in this course. Also the 
technology to tackle the problem of smoothly scroll-
ing the level from left to right in this game product 
will be discussed in the lecture while introducing 
some kind of camera abstraction to add smoother 
transitions without changing too many of the basics. 
Thirdly, skills for implementing a rendering system 
that supports various layers, for example a back-
ground layer, the actual game layer, a foreground 
layer, a heads-up-display layer, etc. will be presented 
to the students in this course.

The course Game deployment and Testing 
Technology will guide the students to fix bugs and 
polish their game product. The primary teaching con-
tents of this course are software testing technologies 
which involve the execution of a software component 
or system to evaluate one or more properties of inter-
est. In general, these properties indicate the extent to 
which the component or system under test, includ-
ing meeting the requirements that guided its design 
and development, responding correctly to all kinds 
of inputs, performing its functions within an accept-
able time, being sufficiently usable, and running its 
intended environments, and achieving the general 
result its stakeholders desire.
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5 ConCluSIon

Teaching courses with the contents related to the 
same game production with different components 
for teaching game development technology has 
presented its effectiveness [7]. Students illustrate 
sky-scraping interests while studying game develop-
ment skills [8]. one product for one specialty peda-
gogical approach culminates students’ interests and 
confidence about learning game development tech-
nologies by learning how to develop Super Mario 
Game and complete another assignment game com-
pleted by themselves.
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ABSTRACT: U.S. federal government performance audit methods have their own trajectory changes. Along 
these trajectory changes, we could analyze the promotion caused by changes in the method of U.S. Government 
Performance Audit. After the trajectory and promotion studies in the United States government performance 
audit methodology changes, we used the United States governmental financial reporting data from 2002 to 
2012 related to empirical study, and concluded: Federal government financial position, performance of the U.S. 
federal government budget management, the U.S. Federal Government Financial basis of accounting reports 
and the U.S. Government Auditing Standards changes have some positive effects on the U.S. government per-
formance audit approach. This helps our government performance audit work to bring enlightenment.

KEYWORDS: Government performance audit methodology, Change, governmental financial reporting, 
regression model.

1 InTRODUCTIOn

The United States is one of the most advanced coun-
try about government performance audit in the world. 
Performance audit has accounted for the Supreme 
Audit institutions more than 85% of the total work 
[1]. After analysis, motivation and trajectory changes 
of the government performance audit method, we 
analyzed empirically the effect of various factors 
affecting the implementation of the performance. We 
could draw the conclusion of the experience of the 
ongoing reform of government accounting.

2 U.S. FEDERAL GOvERnMEnT 
PERFORMAnCE AUDIT METhODS

American Accounting Association and U.S. 
Government Accountability Office state the concept 
of Performance Audit formally. The definition is 
selected in this paper. Performance audits are defined 
as audits that provide findings or conclusions based 
on an evaluation of sufficient, appropriate evidence 
against criteria. Performance audits provide objective 
analysis to assist management and those charged with 
governance and oversight in using the information to 
improve program performance and operations, reduce 
costs, facilitate decision making by parties with 
responsibility to oversee or initiate corrective action, 
and contribute to public accountability [2].

After analyzing the data from the site of the United 
States Government Accountability Office, we pro-
pose the four stages about changes in the U.S. gov-
ernment performance audit methodology.

2.1 Prototype stage

Audit methods at this stage is mainly to pay for gov-
ernment expenditure agencies based on vouchers, 
and then the Auditor General checks accounting doc-
uments and receipts to ensure the legality of revenue 
and expenditure. This audit reflects the concept of 
the audit in the late 19th century and early 20th cen-
tury. In addition to some of the issues , it focused on 
the financial records of the postaudit. This phase is 
characterized by the emergence of consciousness and 
government performance audit ideology based audit 
methods of invoice checking.

2.2 Growth stage

This stage is in the development of the Auditor 
General to audit by the integrated into the economy, 
the effect of the audit period.

In order to adapt to this change and improve com-
prehensive audit, the Auditor General has taken a 
number of concrete measures to adapt to changes, 
such as start trying to develop a series of technical 
guides. In 1952, the first comprehensive audit manual 
“comprehensive audit guide” was published, including 
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audit authority and responsibility, the audit objectives 
and policies, the implementation of a comprehen-
sive audit, management and control of nature. It was 
replaced by Project Manual and General Policy man-
ual in 1981. This phase is characterized by: an object 
into statement audit, internal control systems, taking 
into account the efficiency of resource use began.

2.3 Stage of development

June 1972, the Auditor General under the authority 
conferred by legislation, coined the government agen-
cies, projects, activities and responsibilities of the 
Auditing Standards, which provided an audit of three 
parts: financial and compliance audits, the economy 
and efficiency audits, the effectiveness of the project 
audit. It had been modified in the year of 1981, 1988, 
1994, 2003, 2007 and 2011. Eventually, it was renamed 
the American national Standards on Auditing. In the 
1988 revision, performance audit terminology was 
first used explicitly. Audit types entirely are divided 
into two types of financial audits and performance 
audits. Performance audits of clear goals included 
economy and efficiency, project audit and compliance 
audit. Thus, the U.S. Government began moving into a 
complete performance audit results-oriented, project 
evaluation as a means of the high speed development 
period, the performance audit to become the dominant 
type of government auditing.

2.4 Mature stage

July 7, 2004, according to the Audit Department of 
human Resources Reform Act, General Accounting 
Office was renamed the Government Accountability 
Office (GAO). After the name changed, specifically its 
responsibility, fair and credible core values, indicating 
the Government Accountability Office, help realize the 
constitutional responsibility of Congress to improve 
the performance of the federal government. Auditors 
were no longer government accounting officers and 
mere supervisors, but the important builders and 
active participants in the national administration, who 
should facilitate the work of the federal government 
to improve the performance of the Congress and the 
American people to fulfill the public accountability. 
The Government Accountability Office assesses at 
this stage was in the project development stage into 
the popularity of the performance audit.

3 hYPOThESES

In order to study factors that the government per-
formance audit method changes influenced, we ana-
lyzed the performance audit method change from the 
dynamic influence factors. Therefore, we could state 
the following four hypotheses.

After the economic crisis in the early 20th century, 
with the increasing of public spending and stateowned 
enterprise’s development needs, the government takes 
up a huge fiscal capital, adding to the taxpayers’ bur-
den and causes the public to the attention of the pub-
lic resources saving and efficiency. The social public 
sector of entrusted economic responsibility requires 
more and more high. It calls for the government’s pub-
lic expenditure performance audit. Therefore, GAO 
expands the scope of review in the United States from 
pure financial audit gradually to performance audit, 
which strengthen the supervision of public resources 
and gain the maximization of benefit. Tax revenues 
and nontax revenue cause the increase of government 
revenue, which lead to the financial position of the U.S. 
federal government has a positive effect on the perfor-
mance audit methods. As a result, hypothesis 1 could 
be achieved.

h1. The financial condition of the federal govern-
ment has a positive impact on the government perfor-
mance audit method.

Performance budgeting is on the ideas of new pub-
lic management and under the background of democ-
ratization of a way of the pursuit of the efficiency of 
the budget management in the United States. 

In the 1990s, serious financial deficit of the federal 
government began to develop a performance budget, 
performance management, assessment that is asso-
ciated with the budget. The federal government each 
have a set of administrative and legislative participa-
tion in budgeting and auditing system. The budget pro-
cess includes four stages: (1)the budget preparation: 
requests for internal budget allocation and institutions 
and then be incorporated into the President’s budget; 
(2)budget approval: congress and the President 
issued legal license tax and spending; (3)budget 
implementation: the organization and regulations 
within the limits of the execution budget in congress; 
(4)audit and evaluation: internal and external assessors 
and budget activities auditor to determine the financial 
and performance results. [3] [4](2012) In the process 
of the entire budget, the first three stages have a direct 
impact on the fourth stage of the audit and evaluation.
Thus, we can extrapolated hypothesis 2.

h2. The federal government performance budget-
ing management effect of the implementation of gov-
ernment performance auditing method have a positive 
impact.

Government spending in the federal budget based 
on the basis of cash accounting, but income com-
pletely based on cash basis. Comprehensive govern-
ment financial report use the accrual basis to measure 
various fees, the costs of these financial resources, 
government owned assets and debt. Federal gov-
ernment calculated the net operating costs for the 
government financial report, which equals the gov-
ernment revenue minus the government fees.To the 
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extent that the federal government used the accrual 
basis accounting elements measured, the effect of the 
implementation of the federal government perfor-
mance audit method also can produce certain effect. 
This effect is positive. 

namely the liabilities are measured on the accrual 
basis. The degree of uses on the accrual basis is 
higher, the federal government performance audit 
method for the implementation of the results is better. 
hence, this can be extrapolated hypothesis 3.

h3. The federal government financial report using 
the extent of the accrual basis has a positive impact on 
the implementation of the performance audit method.

Since 1920s, U.S. federal government, through a 
series of the audit law, effectively promoted the devel-
opment of the different period of government audit 
and the change of the government performance audit 
method. In addition, changes of government auditing 
standards, directly affects the change of the United 
States government performance audit method.

Each time the change of government accounting 
auditing standards will directly affect the financial 
and the specific operation of the performance audit 
method, the change of the specific operation details 
will influence the effect of the implementation of the 
performance audit method. Therefore, we propose the 
hypotheses 4.

h4. The change of the us government auditing 
standards for several years after the U.S. government 
performance audit method the effect of the imple-
mentation will produce certain positive impact.

4 DATA AnD METhOD

The analysis is based on time series data which 
is derived from U.S. Government Accountability 
Office official website. The sample data comes from 
Financial statement of U.S. federal government 
financial report from 2002 to 2012. The U.S federal 
government consolidation financial report includes 
six financial statements. There are statements of net 
cost, statements of operations and changes in net 
position, reconciliations of net operating cost and 
unified budget deficit, statements of changes in cash 
balance from the unified budget and other activities, 
balance sheets and statements of social insurance 
and changes in social insurance amounts. The U.S. 
Government’s fiscal year begins on October 1 and 
ends on September 30.

The method of OLES regression is finished 
through the software SPSS.10. The variables are 
described in Table 1. And the linear model is shown 
in Eq.1.

β β β β β µ= + + + + +MC NP BM AC GAS0 1 2 3 4  (1)

Method Change. Using the net annual cost 
accounting for the proportion of net assets to meas-
ure the effect of the implementation of government 
performance audit about each year U.S. Government 
Accountability Office. It can be shown in Eq. 2

Method change = net cost of the government 
operation / beginning and ending net assets (2)

net position. We get net assets by using the Federal 
Government’s total assets minus total liabilities, 
which used to measure the financial condition of the 
government after a year of America federal govern-
ment operation. The federal government American 
financial situation itself will affect the American 
government and asked the implementation methods 
of the government performance audit accountability 
office. It can be shown in the Eq.3.

net position = total liabilities / net assets of 
the federal government (3)

Budget Management. We can get the differences 
in net cost USA federal financial reporting in the fed-
eral budget and the federal government to measure 
the variable, as shown in Eq. 4.

Budget Management = federal budget / net cost (4)

Accrual. American federal government financial 
report uses the accrual basis. Through the federal 
budget with a total net assets ratio, we could measure 
the degree that the measurement of accrual based as 
shown in Eq.5.

Accrual = federal budget / net assets (5)

Government Auditing Standards. America govern-
ment auditing standards occurred two times larger 
changes in the last ten years, respectively in 2003 and 
2007 in 2004 and 2008, the value of the observed var-
iable GAS is 1, the other 0 observed variables. When 
U.S. government auditing standards change, the next 
year GAS equals 1; otherwise, GAS equals 0.

Table 1. Description of variables.

variable Description

MC Method Change
nP net position
BM Budget Management
AC Accrual
GAS Government Auditing Standards
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5 REGRESSIOn RESULT

Table 2 shows the coefficients of the regression 
model and the test of significance. 

As shown in the table, the value of the constant 
sig. is 0.374, which is larger than the value 0.05, the 
constant is little effective on the regression. This indi-
cated that the effect of the federal government perfor-
mance audit methods America influenced by external 
factors.

The hypothesis 1 is hardly proved right. As is 
shown in the table 4, the sig. value is 0.621, which 
is more than 0.1, indicating the independent varia-
ble could not be explained the dependent variable. 
Probably the measurement of net position feature 
could be improved in future studies.

The factor of budget management gives the oppo-
site conclusion. The value of sig. is zero, which is 
less than 0.05, indicating a correlation between the 
method change and budget management. But the 
coefficient -1.092 shows the contrary to the proposi-
tion of hypothesis 2. nevertheless, when budget man-
agement becomes more, government performance 
audit methods change will be harder.

The accrual impact on the establishment of stand-
ards effectively. As is shown in the table 4, the sig. 
value is zero, indicating a positive correlation between 
the accrual and government performance audit meth-
ods change. The hypothesis 3 is proved right.

Yet the hypothesis 4 is not proved right. As is 
shown in the table 4, the sig. value is 0.436, which 
is more than 0.1, indicating the independent varia-
ble could not be explained the dependent variable. 
Probably the measurement of Government Auditing 
Standard feature could be improved in future 
studies.

Table 2. Coefficients of the model.

model Sig. Coef.

constant 0.374 /
nP 0.621 −0.065
BM 0.000 −1.092
AC 0.000   1.707
GAS 0.436   0.056

6 COnCLUSIOn

Four dynamic factors can be concluded from the 
changes of US Government’s performance audit-
ing ways. On this basis, we construct a government 
performance audit method implementation model, 
including U.S. federal government’s financial posi-
tion, performance budget management, finan-
cial reporting basis and the government auditing 

standards. We make use of data from the financial 
report of the U.S. federal government (2002–2012) , 
and have had some conclusions.

The financial position of the federal government 
has a positive impact on the effects of performance 
audit methods. This conclusion haven’t been strictly 
proved, but to some extent, the financial situation 
of the federal government can affect performance 
auditing directly or indirectly. The reason is that 
the U.S. government’s financial situation affects 
the sources of funding of the U.S. Government 
Accountability Office to conduct performance 
auditing. U.S. Government Accountability Office 
applies monies needed for U.S. national budget 
authorities directly. The Congressional Budget 
Committee allocates monies directly to the U.S. 
Government Accountability Office. U.S. Govern-
ment Accountability Office takes responsibility to 
use its budgetary without government control and 
intervention of Administration.

The U.S. federal government adopts accrual in 
its financial reports. The degree of using accrual 
has a positive effect on ways of performance audit-
ing. Governmental financial reports under the cash 
basis not fully reflected the movement of government 
funds, and the information reflected are incomplete. 
But accrual can not only provide more comprehen-
sive and accurate information concerning income and 
expenditures, but also offers information about assets 
and liabilities to make managers clearly understand 
changes in financial costs as well as the changes 
in time and space [5]. As a result, financial reports 
based on accrual may better reflect financial condi-
tions of the U.S government, providing strong audit-
ing evidence for the latter part of the performance 
audit, bringing better results for the implementation 
of the method of performance auditing.

7 COnCLUDInG REMARKS

The impact of net position, budget management, 
accrual and government auditing standards on the 
U.S. government performance audit methods change 
is the main content of this paper. Yet there are other 
control variables, such as whether the country has 
inflation or not, the country’s business development 
policies will also have some impact on the U.S. gov-
ernment performance audit methods change.
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ABSTRACT: The concept of “high-risk groups’ self-help leisure activities in wild”, represents the current de-
velopment which changes from the traditional tourism to new tourism format gradually. It focuses on security. 
Two nature relationships are closely around the activities. We put forward rational safe coexistence including 
guaranteed safe coexistence and responsible safe coexistence, and further extend the rational security concept 
including activities members, group members, nature, other groups or individuals. What’s more, we combine 
the features of high-risk groups’ self-help leisure activities in the wild, and fully refine the model about the cor-
responding safety coexistence. It will be of great significance in the future of high-risk groups’ self-help leisure 
activities in the wild. By setting up tourism security ethics framework of exploration and basic establishment, 
it’s expected to effectively avoid accidents.

KEYWORDS: high-risk groups’ self-help leisure activities in the wild; safety problem; framework of tourism 
security ethics; exploration.

1 ThE SO-CALLED hIgh-RISK gROupS’ 
SELf-hELp LEISuRE ACTIvITIES In WILD 
AnD ITS mAIn COnTEnT

If the prosperity of “new tourism format” represents a 
postmodern way of life and thought, the safety prob-
lem is a fundamental problem which lies in front of it. 

It has huge hidden dangers and developmental disor-
ders. “high-risk groups’ self-help leisure activities in 
the wild” is specially focused on the new concept of 
safety problems. It reflects various core issues which 
the “new tourism format” meet, but the traditional 
tourism doesn’t face. This concept covers the follow-
ing contents specifically:

Table 1. The specific connotation of “high-risk groups’ self-help leisure activities in the wild”.

Be divided in the 
organization form of groups

Registered travel club and non-registered travel club, profit travel club and non-profit 
travel club, raising funds travel club and non-raising funds travel club, etc

Be divided in the tools of 
transportation

hiking, driving, cycling, on the water, in the air, etc

Be divided in the detailed 
content of leisure

Climbing, crossing, voyager, desert, camping, caves, forests, mountains, snow and ice, 
rafting, lakes, coastal and island, high altitude, spectacle, adventure, etc

Be divided in the type of 
danger

Environmental risk (season, geography, hydrology, meteorology, disasters, pollution, 
etc.), human risk (selection, preparation, organization rescue, etc.)

Be divided in the degree of 
danger

Immediate danger, potential danger, accident risk (injury, disease, etc.), relative risk 
(gender, age, physical condition, etc.)
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After 20 years’ development, “extreme tourism” 
has already included the land, sea and air. It consti-
tutes a subset of the field high-risk groups’ self-help 
leisure activities in the wild in the very great degree; 
and nowadays so-called “risky tourism project”1 is 
popular which qualitatively differ from high-risk 
groups’ self-help leisure activities in the wild. The 
conception of “high-risk groups’ self-help leisure 
activities in the wild” is put forward, which both have 
clear pertinence and strong recapitulate. In essence, 
during high-risk groups’ self-help leisure activities 
in the wild, when they are in danger, the self-help 
groups are both only subjects and their own unique 
stakeholders. This is the essence of this kind of group 
as unique social relationship. It also has difference 
between this and other leisure activities.

2 ThE ExpLORATIOn Of ThE fRAmEWORK 
Of TOuRISm SECuRITY EThICS 
STAnDARD Of hIgh-RISK gROupS’ SELf-
hELp LEISuRE ACTIvITIES In ThE WILD

2.1 The inspiration of tourism ethics to high-
risk groups’ self-help leisure activities in 
the wild

Safety is the lifeline of tourism, is the most important 
link of the tourism industry. Adventure is not equal to 
taking risks. high-risk existing facts should be treated 
carefully. In April 2013, The tourism law of the 
People’s Republic of China is established and perfect 
the safeguard mechanism of the safety of tourists,2, 3 
but there is still no clear relevant laws and regulations 
about the safety problem of the high-risk groups’ self-
help leisure activities in the wild. Besides, there is no 
rational, strong and effective action in the process of 
high-risk groups’ self-help leisure activities to save 
the security loopholes and hidden trouble of con-
straints. The only applicable problem is just about all 
involved tourism and leisure activities of safety reg-
ulation, safety risk warning, safety emergency man-
agement, safety prevention, etc. It is difficult to play 
a fundamental role.

under the reality of absence of pertinent laws and 
regulations, the scholars bring up some ideas, try-
ing to compensate it through a variety of software 
and hardware facilities, the mechanism and institu-
tion construction, system and network construction. 
One of the representative views as follows: Because 
of frequent for environmental accident, equipment 
market chaos limited conditions, lack of insurance 
mechanism, personnel quality, lack of emergency, we 
strengthen safety knowledge, specify standard equip-
ment, strengthen the market order insurance mech-
anism construction, create construction of national 

rescue network, promote normal personnel organi-
zation;4 At the same time, we must prepare weather 
forecast, medical assistance and facilities such as 
safety early warning and control;5 we draw lessons 
from foreign advanced experience, the government 
strongly encourages and covers all kinds of hard 
and soft knowledge reserve, providing infrastructure 
construction, the traffic is convenient, specialized 
service building, professional organization support, 
aiming at market scale and profit to form a virtuous 
circle;6 we explore establishing private outdoor pro-
fessional rescue system, to relate government depart-
ments closely and complement each other after the 
accident, which can increase aid flexible mobility, 
reduce social cost and improve the effect of relief;7 

we have the full implementation of destination qual-
ification admittance management system and infor-
mation publishing platform in high-risk groups’ 
self-help organizers of leisure activities;8 and some 
scholars do research on accident rescue, monitoring, 
early warning and risk assessment, traffic evaluation, 
safety management system, fully combining com-
puter network technology, mobile communication 
technology and other high and new science and tech-
nology, which has gradually become the trend of such 
research.

These external constructions are unable to replace 
of ethics construction, which can fundamentally pre-
vent, avoid and during the high-risk groups’ self-help 
leisure activities. “Ethics” in English comes from 
the greek words “ethos”, and “ethos” can translate 
as “custom”, “moral”, even “faith”. Ethics concerns 
about human beings themselves, and the rules and 
orders that coordinate and deal with the relation-
ship of society and social norms of behavior about 
man and nature, man and society. It discusses what 
is good, what is bad, what is right or wrong, what is 
good and evil, justice and crime, and moral responsi-
bility and moral duty. Ethics and the ethics subject are 
inseparable. If morality is defined as all of the code of 
conduct which society or a culture recognizes, ethics 
is the moral life systematic thinking and research, the 
ethics subject constructs a guidance law standard sys-
tem, and carries on a strict evaluation theoretically. 
Broadly speaking, all specifications, customs, sys-
tems, etiquettes, rules, laws, statements, are included 
in the category of ethics. having a view of the high-
risk groups’ self-help leisure activities in the wild and 
setting up travel safety ethics standard explores pio-
neering work. It accords with the needs of the current 
situation. And the legal discussion above, this activity 
fully concentrated on the safety ethics between man 
and oneself, people and people, people and groups, 
man and nature and group and groups. Of course, the 
safe ethics here involves related concept of tourism 
ethics.
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The earliest domestic definition about tourism eth-
ics is defined as: tourism ethics is all the codes of 
ethics that people should follow in tourism activities, 
is the guide of good and evil about travel behavior. 
It is also the core software about the development 
of tourism industry, mainly dealing with people and 
nature, between people and cultural relics, compan-
ions, and a series of complex relationship of body 
and mind. These relationships eliminate tension and 
confrontation to achieve harmony and unity. Dealing 
with the relationship between human and nature, it 
mainly emphasizes we should respect for nature and 
love nature. Dealing with the relationship between 
human beings, it focuses on mutual respect, mutual 
relationship, mutual help. Dealing with the relation-
ship between man and oneself focuses on rich mate-
rial world and full spiritual world and their balanced 
development.9 This definition is used today and rec-
ognized widely. Some scholars give powerful supple-
ment on the definition of its connotation and theoret-
ical framework: Tourism ethics is the new application 
subject of ethics. The subjects are tourists and tourism 
stakeholders. The basic question is the relationship 
between tourism interests and morality. The tourism 
ethics theory system includes ethical awareness of 
tourism ethics, tourism ethical relationship and eth-
ical activity.10 Some scholars pointed out that tourism 
ethics is a production during the development of the 
tourism industry, people are thinking about how to 
improve themselves and create a new civilization. It 
not only involves that people in the tourism activi-
ties should follow the code of ethics, showing travel 
standards of ethics and how to use the code of ethics 
to guide and regulate the behavior of individuals and 
groups, but we also should understand complex tour-
ism activity under ethical perspective, and carries on 
ethics interpretation.11 And some scholars regard ben-
efit balance principle and the principle of respect for 
life as the basic principles of tourism ethics.12

In addition, the “responsible tourism” of tourism 
ethics is remarkable. The study of “responsible tour-
ism” inquiry by the negative effect produced in the 
process of tourism activities. Overseas researches 
on the formation think ethical responsibility is the 
core, and it becomes an independent research sys-
tem which is based on ecology, economics, sociology 
and anthropology theory relatively.13 The core issue 
of the responsible tourism is to adopt a way which 
can maximize positive impact and minimize the neg-
ative impact of tourism development. It argues that 
subjects have a self-discipline of responsible behavior 
constraints, rather than expect the ethical behaviors 
of others to achieve the goal of sustainable develop-
ment. Based on the development of responsible tour-
ism, subjects in travel must have the correct ethics of 
tourism, whose behaviors will take more concern on 

the impact of tourism.14 At the end, some scholars put 
forward that the tourists will change moral behaviors 
from the life world in the tourism world. Those who 
have high maturity, high moral qualities are not easy 
to change. Conversely, other tourists are vulnerable 
influenced by some factors such as tourism environ-
ment, fellow tourists, fellow tourists, tourist groups, 
tourism motivation, tourism characteristics such 
factors.15

Domestic tourism ethics and leisure ethics research 
is still in its preliminary stage of development, its 
basic idea can be used as the establishment the over-
all direction of high-risk groups’ self-help leisure 
activities tourism safety ethics framework. And the 
concrete structure about the framework of tourism 
safety requires some strong enrichment related safety 
ethics.

2.2 The exploration of the framework of tourism 
security ethics standard of high-risk groups’ 
self-help leisure activities in the wild in 
tourism safety ethics’ view

Safety is to predict the activities of the inherent risks 
and potential danger in all areas, and it’s a kind of 
state method, means and action to eliminate these 
dangerous, including safety analysis, safety evalua-
tion, safety measures, accident analysis, etc. These 
security behaviors objectively contain the moral or 
immoral problems.16 Safety of high-risk groups’ 
self-help leisure activities belongs to the so-called 
non-traditional security. non-traditional security is 
on the basis of traditional security, just further reveals 
the center value of “human security”, and “the safety 
of the people” is a security when a person is staying 
away the threat of the violence and non-violence. It’s 
also a free situation where we can avoid the threat-
ening of the rights, safety, and even life.17 Article 
3 of Universal Declaration of Human Rights says 
everyone has the right to life, liberty and security, 
International Covenant on Civil and Political Rights 
also points out that everyone has the right to have 
personal freedom and safety. But when the personal 
freedom and personal safety even life safety con-
flict, or when the personal freedom and go against 
security threats even life-threatening freedom, what 
we can do? “The first law of human nature, is to 
maintain own survival. The humanity’s first concern 
is our deserved own care”18, and life should be a 
higher degree of freedom. The key problem is how to 
achieve this higher free.

According to Kant, as limited rational beings, 
human choose their own behavior freely. We prefer 
to the satisfaction of our own emotional desire and 
give up the moral subject. It’s the irrational factors 
of leads to security issues.19 he also argues that there 

9781138027282_Chp_3089.indd   1225 23/04/15   12:34 AM

 



1226

is an unsocial sociality in humanity, making people 
want to handle it all blindly by yourself, and there-
fore the property will be met with resistance every-
where, as himself can understand it, he tends to be 
the resistance of others”20 The security problem of the 
human is made. To achieve higher free in high-risk 
groups’ self-help leisure activities, we must set up 
positive, spontaneous ethical consciousness based on 
the rational and take positive safety ethics action. In 
other words, more secure freedom only can get from 
rational. Only through rational, the special leisure 
desire we want during high-risk groups’ self-help lei-
sure activities can be satisfied properly.

In traditional concept of security, accidents shall 
be controlled by hard technology countermeasures, 
but practice proves that soft ethical countermeas-
ures in many cases are more reliable, especially in 
the face of special high-risk groups’ self-help leisure 
activities. Ethical soft countermeasures will con-
trol it effectively. The implementation path is set up 
rational basis and self-motivated consciousness and 
safety culture. Safety culture is the summation of 
attitude and spirit related to security which is pres-
ent in the groups and individuals. It more focuses on 

structuring, understanding, standardizing the knowl-
edge, technology and value concept system. Control 
and avoid safety accident caused by errors or mis-
takes is the central idea.21 Safety ethical conscious-
ness includes three key elements: first, the moral 
consciousness that respect for the love of life become 
the basic composition of subjects’ concept. Second, 
the security subjects must form moral behaviors 
about formation of respect for life, love life. Third, 
the security subjects must have self-discipline, when 
they pursue self-development, and consciously abide 
by the safety code of ethics and guidance the secu-
rity subjects’ own behavior.22 In the end, the security 
participation consciousness and responsibility con-
sciousness is indispensable, and private groups are 
important platforms about risk decision-making and 
security resource allocation.23

Integrated with the related tourism ethics concept 
and safety ethics content, we can basically establish 
the framework of tourism safety ethics standard of 
high-risk groups’ self-help leisure ethics framework 
is as follows. first of all, to all the persons who join in 
high-risk groups’ self-help leisure activities (principal 
stakeholders):

Table 2. participants code of high-risk groups’ self-help leisure activities in the wild.

Rational safe coexistence

guaranteed 
safe coexistence

Responsible 
safe coexistence

With their own hardware equipped; Carry enough necessary 
items; Related knowledge in place; unexpected 
preparedness in place; pay attention to daily 
targeted quality training and the accumulation of 
experience; Ensure food safety.

have a rational knowledge of specific situation, 
rational choice, would rather conservative never 
overestimate oneself circumstance; gradual 
activities, not aggressive; Refrain from any 
threat to their own activities; To be able to save 
his life.

With the group Timely mutual understanding; In a timely 
manner to establish mutual trust and effective 
communication; In time on any safety reminders, 
supervise and urge each other, share any safety 
information in a timely manner.

pay attention to team work, obey the unified 
coordination and experience in obedience 
to authority, not unusual or act alone; 
Don’t blindly follow when necessary, not 
superstitious, adhere to the independent 
thinking and objective discussion; Care about 
each other, mutual care, mutual tolerance, try 
my best to help the weak; Refrain from any 
threat to group activities; Distress calm, rational 
trying to rescue.

With the nature fully master all kinds of natural conditions, 
adjust measures to local conditions; Low carbon 
environmental protection.

Awe, not to conquer, not for lack of security 
risk; Adaptation and rapid response to natural 
conditions change.

With other group 
or individual

Actively sharing knowledge and equipment, and 
related information.

Actively provide relevant experience, and 
actively absorb relevant lessons.
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Second, as for the organizer of a group of high-risk groups’ self-help leisure activities:

Table 3. Organizers code of high-risk groups’ self-help leisure activities in the wild.

Rational safe coexistence

guaranteed
safe coexistenc

Responsible 
safe coexistence

With the group fully grasp the members; fully grasp all the 
knowledge, information, experience and possible 
problems, and timely sharing; Ensure that the 
organization experience; Ensure the psychological 
quality good; Ensure that solve the problem of 
members, members make up deficiency; fully 
predict the worst and timely sharing, preparing; 
Clear power, responsibility and obligation in 
advance; urge members of the reasonable 
insurance; Ensure the food safety.

Design activities according to the members of the 
situation, if necessary, stick to stop; not because any 
interests blindly compromise or going her own way; 
Decision science, decisive; Timely check members, 
security guidance in a timely manner, timely 
reminder safety guidelines; The correct process 
control activities; Sharing security information in 
time. Timely mediation members; perceived risk 
in advance, avoiding risk in advance; Distress can 
organize members to the greatest degree of danger.

3 COnCLuSIOn

Starting from the security ethics and tourism ethics, 
we scan it at root from the sight of ethics. By setting 
up tourism security ethics framework of exploration 
and basic establishment, it’s expected to effectively 
avoid accident. What’s more, it can promote more 
targeted provision, important theoretical significance 
and practical significance in the present moment. 
The framework of tourism security ethics standard 
of high-risk groups’ self-help leisure activities in 
the wild preliminarily establishes, closely around 
the essential relationships between organizers and 
members, members and members. We put forward 
rational safe coexistence including guaranteed safe 
coexistence and responsible safe coexistence, and 
further extend rational security concept including all 
activities members with themselves, group members, 
nature, other groups or individuals. And under the 
idea, we combine the features of high-risk groups’ 
self-help leisure activities in the wild, fully refined the 
model about the corresponding safety coexistence. It 
will be of great significance in the future of high-risk 
groups’ self-help leisure activities in the wild. 
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ABSTRACT: The disclosure of the corporate social responsibility is indispensable, and it should be gradually 
standardized and internationalized. Every country should continue to improve laws, regulations and systems of 
the disclosure of the corporate social responsibility in order to better urge the enterprises to fulfill their social 
responsibilities and to protect natural environment for the survival of all human beings. The enterprise should 
regularly offer information on social responsibility to government departments, units, administrators, investors, 
consumers and the public, etc. The information should be open and transparent and open and provide services 
for their rights to know and decision-making.
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The enterprise is not innate; it was born after the 
application to national administrative departments 
for industry and commerce according to legal pro-
cedures and being examined and approved by regis-
tration authorities. Since the birth of the enterprises, 
as a member of society, the responsibility for society, 
environment and stakeholders must be shouldered 
which should greatly outweigh the responsibility of 
being a man. For example, in Europe, the product is 
produced in a way of being responsible for the society 
and the environment. It is necessary for the enterprise 
to disclosure the corporate social responsibility. On 
the one hand, the disclosure of the corporate social 
responsibility needs to come under the supervision 
of relevant society, units and the public; on the other 
hand, it gives service to the enterprise. If the enter-
prises take their social responsibilities in the process 
of production or management, they can promote 
social development and can also maintain a healthy 
development of themselves at the same time.

1 ThE COnnOTATIOn OF ThE CORPORATE 
SOCIAl RESPOnSIBIlITY

Corporate social responsibility (CSR) refers to legal 
responsibilities taken by enterprises for their pro-
duction and management, profit-making and share-
holders and the responsibility undertaken for their 
employees, consumers, communities and the environ-
ment. The nature of the corporate social responsibil-
ity is the moral restriction of the enterprise on its own 
economic performance. CSR is not only the enter-
prise’s tenets and business principles, but also a set 
of evaluation system used to restrain the enterprise’s 

behavior of production and management. Corporate 
social responsibility goes beyond the traditional con-
cept of making profit which used to be the only goal. 
CSR lays emphasis on human value in the course 
of production and management and pays attention 
to human health, safety and entitled rights; it goes 
beyond the range of only being responsible for share-
holders and emphasizes social responsibilities for 
shareholders, employees, consumers, communities, 
customers, governments, etc. The most basic respon-
sibility for an enterprise is its legal responsibility, 
including complying with the laws of the country, not 
violating business ethics, protecting the community 
and the environment and giving supports and dona-
tions to social programs for public good and so on.

2 DElImITATIOn OF DISClOSuRE 
COnTEnT OF CORPORATE SOCIAl 
RESPOnSIBIlITY 

The information of an enterprise needed to be learned 
by national government departments, enterprises, 
employees, investors and the public is the disclosure 
content of the corporate social responsibility. In par-
ticular, the information that has received a universal 
concern by the public must be disclosed. At present, 
there are different delimitations of the disclosure 
content of the corporate social responsibility among 
different countries and scholars. As for the disclosure 
content of the corporate social responsibility, in uK 
it is specified to the category of environment, energy, 
consumer and community, charity and donation, etc.; 
American Institute of Certified Public Accountants 
has reduced it to four categories, namely human 
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resources, natural resources and environment, prod-
uct and service, community participation; the French 
government has issued a law; in accordance with the 
provisions when the enterprise has more than 750 
people, it should draw up a social balance sheet which 
can reflect relevant information through currency 
including product quality, environmental protection, 
employees’ job satisfaction degrees, contributions to 
the community, etc.

many Chinese scholars have different views 
on the disclosure content of the corporate social 
responsibility. For example, lu Daifu thinks that 
corporate social responsibility includes the respon-
sibility for employees, creditors, consumers, protec-
tion and reasonable utilization of the environment 
and resources, economic development of the com-
munity, social welfare and social programs for pub-
lic good. Wang Jiacan holds that corporate social 
responsibility is actually to undertake the responsi-
bility for stakeholders who have a close relationship 
with the enterprise. The enterprise should strive to 
fulfill the stakeholders wish and meet their various 
requirements. Jin Sichang considers that the disclo-
sure content of an enterprise should include finan-
cial contributions, the development and the use of 
human resources, contributions to the communities, 
contributions to improve the ecological environ-
ment, responsibilities for competitors, contribution 
to provide product quality and after-sales service 
and so on.

In summary, although the delimitations of the 
disclosure content of the corporate social responsi-
bility vary among different countries and scholars, 
considering the similarities in their content and the 
requirements for providing information of an enter-
prise to the user, the author thinks that the main dis-
closure contents of the corporate social responsibility 
include:

I. main financial information of an enterprise: It 
is the information concerned by government 
authorities, investors, creditors and business 
units. For example, investors focus their atten-
tion on the corporate earnings and dividend 
 payouts; creditors pay close attention to the 
enterprise’s capacity to repay loans; tax depart-
ments attach importance to the turnover and 
taxable amounts of an enterprise; banks and 
suppliers pay attention to an enterprise’s bal-
ance of deposits.

II. The enterprise’s information on human 
resources: Social workers hope to learn the 
enterprise’s employment information, such as 
information on recruitment positions, number, 
wages, welfare, five social insurance and one 
housing fund, security, promotion, training and 
personal development.

III. Information about the consumption of resources 
and environment: Governments, community 
residents and the public pay close attention to 
the information about “the three wastes (waste 
gas; waste water; industrial residue)” of the 
enterprise, the noise, and the impact on nat-
ural environment due to the consumption of 
resources.

IV. Information of product quality and services: 
The administration for industry and commerce 
and consumers hope that the enterprises can 
have a lawful and honest operation, so that they 
can produce and sell products of good quality, 
low prices, perfect functions, high safety perfor-
mance, first-rate after-sales services, etc.

V. Information of social programs for public 
good: The society and the public focus their 
attention on the enterprises’ information about 
their donations to the charity, the disadvantaged 
groups, the disaster areas, the services of the 
surrounding community, etc.

3 ThE DATA OF ThE DISClOSuRE OF ThE 
CORPORATE SOCIAl RESPOnSIBIlITY 

In the above mentioned five items, the main financial 
information of an enterprise can be written based 
on the data in the accounting statement; the enter-
prise’s information on human resources can be writ-
ten according to the annual employment plan and the 
existing wage and welfare system; information of 
social programs for public good can be written on the 
basis of the corporate funds; the third and the fourth 
items are analyzed as follows:

I. The consumption of resources and environment
a. Waste gas treatment: In the process of pro-

duction and management, enterprises will 
consume resources and emit waste gas. The 
country should compel the enterprise to treat 
waste gas which will be transformed into 
resources through compulsory legislation; gov-
ernment authorities should regularly supervise 
and inspect the enterprise and issue inspection 
data as the basis of the disclosure content. Gas 
report index includes the enterprises’ monthly 
emissions of waste gas, capacity of monthly 
waste gas treatment, and value of the enter-
prises’ waste gas treatment equipment.

b. Waste water treatment: In the process of pro-
duction and management, enterprises will use 
water resources and discharge waste water 
which can be treated by two means including 
being treated by the enterprises themselves and 
by professional agencies charging for central-
ized processing. Government authorities need 
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to regularly supervise and inspect the enterprise 
that have treated waste water all by themselves 
and provide inspection data as the basis of the 
disclosure content. Waste water report index 
includes the enterprises’ monthly discharge of 
waste water, capacity of waste water treatment, 
and value of the enterprises’ waste water treat-
ment equipment.

c. Waste residue treatment: In the process of pro-
duction and management, some enterprises 
will produce certain amount of waste residue. 
If the amount is large and it can be used as raw 
materials of certain products, the enterprises 
should utilize it comprehensively and process it 
into certain products; if there is a small amount 
of waste residue that consists of many different 
kinds, it can not be used in other new ways, and 
then it is for garbage disposal. The assessment 
index includes the enterprises’ monthly output 
of waste residue, monthly handling capacity of 
waste residue.

d. noise treatment: In the process of production 
and management, the enterprise needs to take 
those factors into consideration, for exam-
ple, whether the machines produce noise, or 
the noise reached a certain decibel to have 
an impact on the surrounding residents. 
Government authorities should regularly check 
to the enterprises’ noise and issue inspection 
data as the basis of the disclosure content.

e. Consumption of resources: When producing 
products, the enterprise has to consume raw 
materials, electric energy (or coal, gas) and 
water resources. The products of the enterprise 
are produced by consuming these resources. 
The consumption of these resources can be 
reflected by some indexes like monthly uti-
lization rate of available raw materials, the 
consumption of water (coal) for monthly out-
put, the consumption of electricity (gas) for 
monthly output.

II. Product quality and services
In order to supervise the enterprises’ product qual-
ity, the government should establish a specialized 
network for them. Those having obtained business 
licenses must register the network which can make 
it convenient for the enterprises to release informa-
tion about their products, accept the public’s supervi-
sion and evaluation, and report counterfeit products, 
in order to make information communication easier 
between the enterprises and the public.

a. Product quality: Product quality is the life of an 
enterprise. It is also related to the consumers’ 
health, safety, and even their lives. Therefore, 
the enterprise must produce qualified products 
in accordance with the standards of product 

quality and take responsibilities for consum-
ers. now the phenomenon of counterfeiting is 
pervasive in the society, the enterprises should 
strengthen their management such as inquiring 
the products’ anti-fake batch number and the 
products’ license for distribution. When con-
sumers purchase the products, they can inquire 
the products’ batch number on the Internet or 
telephone to find out whether they are genuine 
or not. If the products are fake, consumers can 
report instantly either through the telephone 
or the Internet. They can inform the enterprise 
of the purchasing time, location and stores to 
help it quickly crack down on counterfeit prod-
ucts and maintain its reputation and interests. 
Product quality can take the standard of grading 
as a reference: i. The products’ instruction and 
function introduction (20 points); ii. Whether 
the product passes the inspection and its safety 
(20 points); iii. The manufacturer and its 
address (20 points); iv. Effective date and batch 
number inquiry (20 points); v. Informants’ hot-
line telephone and website (20 points).

b. Product services: Product services include sales 
service, installation and debugging services, 
technical consultation services and mainte-
nance services. Product services can take the 
standard of grading as a reference: i. Whether 
the product’s packaging is good or providing 
home delivery service (20 points); ii. Whether 
the sales service is good and satisfactory (20 
points); iii. Whether the product has techni-
cal consultation and warranty (20 points); iv. 
Whether the maintenance and parts fees are 
reasonable (20  points); v. Whether it provides 
with information feedback and complaints (20 
points).

III. Community services
In the process of production and operation, enterprises 
can not have an impact on the surrounding commu-
nities’ environment; on the other hand, they should 
provide services for the surrounding community by 
utilizing their own resources in order to have a har-
monious development. When filling in the forms for 
reporting social responsibility, the enterprise should 
distribute questionnaires to the residents in the sur-
rounding community at the request of the government 
authorities for supervision and should collect data to 
calculate average scores and to fill in the forms. Its 
standards of grading are as follows: i.  Whether the 
enterprise provides the residents with products, raw 
materials and other related resources (20 points); 
ii.  Whether the enterprise offers skills training, 
maintenance and other services to the residents (20 
points); iii. Whether the enterprise lets out waste gas 
and waste water affecting the community (20 points); 
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iv. Whether there is waste residue and noise influenc-
ing the community (20 points); v. The environment 
inside and outside of the enterprise (20 points).

4 DISClOSuRE STATEmEnTS OF ThE 
CORPORATE SOCIAl RESPOnSIBIlITY 

Governments, enterprises, public institutions and the 
public can learn an enterprise on the basis of the dis-
closure of the corporate social responsibility which 
is an important way to enhance the competitiveness 
of an enterprise and is helpful to improve the enter-
prise’s reputation and establish a brand image and is 
an important resource for information-needers. The 
forms for reporting the corporate social responsibility 
may refer to the following indexes:

I. A main index of the management of an enter-
prise: a. general assets; b. turnover; c. deposits 
held in banks; d. accounts receivable; e. bor-
rowed funds; f. account payable; g. net profits; 
h. earnings per share; i. dividend per share; 
j. minimum wages; k. maximum wages; l. per 
capita wages; m. per capita welfare.

II. The index of social programs for public good: 
a. donations to disaster areas; b. donations to 
the charity; c. donations to the disadvantaged 
groups.

III. The index of assets value for the disposal of 
“the three wastes”: a. assets value for waste 
water treatment; b. payments for waste water 
treatment; c. assets value for waste residue 
treatment; d. payments for waste residue treat-
ment; e. assets value for waste gas treatment.

IV. The index of the consumption of resources: 
a. utilization ratio of raw materials; b. the rate of  
output value of consuming water; c. the rate of 
output value of consuming coal; d. the rate of out-
put value of consuming electricity; e. the rate of 
 output value of consuming gas.

V. The index of treating “the three wastes”: a. the 
annual discharge value of waste water (kg.); 
b. the annual handling capacity of waste water 
(kg.); c. the annual discharge value of waste gas 
(m³); d. the annual handling capacity of waste 
gas (m³); e. the annual output value of waste 
residue (kg.); f. the annual handling capacity 
of waste residue (kg.); g. the noise affecting 
residents (db).

VI. Grading by employees and the public: a. grad-
ing the staff’s working environment; b. grading 
the corporate environmental; c. grading the 

product quality; d. grading the product ser-
vices; e. grading the surrounding communities.

VII. The index of the consumption of resources: 
a. the consumption of main raw materials(kg.); 
b. the consumption of water resources (kg.); 
c. the consumption of coal resource (kg.); d. the 
consumption of electricity resources (degree); 
e. the consumption of gas resources (m3).

VIII. The index of human resources: a. recruitment 
positions and number; b. whether pay five 
social insurance and one housing fund; c. new 
employees probationary period; d. whether to 
train the new and old employees.

5 InSTITuTIOnAlIzATIOn OF ThE 
DISClOSuRE OF ThE CORPORATE SOCIAl 
RESPOnSIBIlITY

Today our country is ruled by law. In order to make 
the enterprise fulfill social responsibility and disclose 
social responsibility in a practical and realistic way, it 
is necessary for the country to establish a legal sys-
tem and set up government authorities for supervi-
sion. At the same time, the government should create 
certain conditions for the enterprises to fulfill their 
social responsibilities and should evaluate and exam-
ine regularly on the enterprise’s index of fulfilling the 
social responsibility. The enterprise should disclose 
regularly the performance of the social responsibility 
in order to jointly protect the natural environment for 
all human beings and to make the country, the soci-
ety, the enterprise and each individual person have a 
harmonious development. In the near future, the forms 
for reporting the disclosure of the corporate social 
responsibility will become an important part of the 
enterprise’s accounting statements. The disclosure of 
the corporate social responsibility will gradually be 
internationalized.
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AbstRACt: this paper takes Dafudi building, Yijing building, and Chengqi building of the typical Hakkas 
earth buildings as research objects. based on field survey and literature survey, and incorporated with digital 
techniques, the authors have extracted background colors, integral colors, entranceway colors, and decoration 
colors which represent earth buildings. According to landscape application, they have made further screening so 
as to determine earthy yellow, black, gray, brown, etc. as common colors used in Hakkas landscapes.
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1 bACKGRounD AnD PuRPose

Although Hakkas architecture goes by the name of 
‘orient Ancient Rome’[1], Hakkas landscapes are 
short of a mature pattern and system. In recent years, 
there appear large-scale Hakkas theme parks and 
Hakkas residential districts. Meanwhile, traditional 
architectural form is urgently required to come up in 
a manner of satisfying present-day inhabitation and 
aesthetic orientation. Hence, corresponding land-
scapes seem even more in lack of design instruction 
and examples to learn from. on the other hand, the 
common colors, materials, and space constitution of 
traditional Hakkas earth buildings can serve as a good 
entry point for studying today’s Hakkas landscapes.

Colors are important elements affecting human 
sensory organs, directly influencing different com-
plicated receptions like joyfulness, peacefulness, 
excitement, blueness, easiness, and heaviness. 
Furthermore, the colors in landscapes have an effect 
on the viewer’s state of mind and inherits historic and 
cultural reserve. this paper starts with color and nails 
down the common colors used in Hakkas landscapes, 
laying the foundation for more in-depth researches on 
their materials and space constitutions.

2 PAst ReseARCHes

Domestically, the study of Hakkas elements of  culture 
and arts largely focuses on architectural element at 
the present time [2–5]. taking “Hakkas enclosing 
Houses” [6] as an example, the book unfurls the elegant 

demeanor of Hakkas residential buildings, evolution of 
Hakkas culture, relation between Hakkas culture and 
other cultures in different parts of China. Aside from 
architectural arts, the artistic forms of Hakkas like 
characters, pictorial arts, dramas, clothing, and statuary 
draw attention from scholars in the same way, who have 
organized Hakkas culture and arts into  literature and left 
behind a large collection of papers [7–9]. However, to 
date there have been instructive  documents and studies 
on what impact Hakkas architecture has on  landscapes 
[10,11]. Given that, this paper makes an attempt to look 
after a language for instructing the design of Hakkas 
landscapes in modern times.

3 ReseARCH MetHoD 

the authors went to Fujian and Guangdong for twice, 
in March and June of 2014, respectively. we took 
pictures of existing earth buildings on site and con-
ducted a questionnaire survey. Later on, from July to 
August of 2014, we straightened out the pictures and 
survey data while collecting and organizing related 
document literature. In the end they, by means of 
the pictures and the software Photoshop, carried out 
extraction of color frame by frame.

4 tYPICAL HAKKAs eARtH buILDInGs

4.1 Dafudi building (fig. 1)

Dafudi building is a generic term for any man-
sion constructed by one of Hakkas people who 
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filled a post as senior official in ancient China. 
In general, a Dafudi building has a pleasant envi-
ronmental setting, most probably being located 
in a Hakkas village surrounded by beautiful hills 
and streams. standard architectural composition 
of a Dafudi building can be sketched out as fol-
lows: three main rooms arranged in a horizontal 
line, four rows of houses in parallel with central 
axis, nine halls, and 18 courtyards. Its plain lay-
out is centered with quadrangle dwellings, with 
principal rooms facing south as well as eastern 
and western wing-rooms being axially symmetric. 
beam columns, cornices, and window lattices of 
the building as well as wood joints are carved with 
ornamentation; where walls connect tiling of a hall 
have mural painting.

4.2 Yijing building (fig. 1)

Figure 1. the plane of typical hakkas earth buildings.

Yijing building is situated in Longyan City, Fujian 
Province, and it looks quadrate in a planar graph. the 
whole building has a standardized composition: the 
left and right ends of main building vertically con-
nect a four-storey building for each and connect the 
four-storey front building which is in parallel with the 
main building, thus circling a giant square tower in 
the shape of “□”. there is a group of in small shape 
of “□” inside the giant square architecture, together 
forming a unique plane composition in the shape of 
“回”. Ancestral room is at the center. there are two 
schools on the left and right sides of front building; 
there is a level ground paved with stones at the center 
of each school; and there is a gate tower in front of 
each level ground. behind main building are acces-
sory constructions like garden, fish pond, pestle 
room, and oxtall.

4.3 Chengqi building (fig. 1)

situated in Yongding County, Fujian province, Chengqi 
building has a big size. It looks like an official head-
gear, impressing one with its decency and pomp. this 
building was created according to five element the-
ory, the eight Diagrams, and nine-grid pattern while 
incorporating the principles evolved by the book of 
Changes. Its round main building is the oldest, big-
gest circular architecture in actual existence with most 
inhabitants in the world. Hakkas people esteem “Man 
is an integral part of nature” and geomantic omen and 
they thus selected site of residence between natural 
hills and streams, which was surrounded by farmland. 
besides, for the purpose of defense, tall and big arbors 
were all removed around the architecture.

5 ARCHIteCtuRAL CoLoRs oF HAKKAs 
eARtH buILDInGs (FIG. 2)

background colors

Figure 2. Architectural colors of hakkas earth buildings.

According to the principle of “be surrounded by 
mountains and rivers to attain Chi energy”[12], most 
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Hakkas villages chose a traditional architecture setup 
of “Front wall back slope”, implying waters in the 
front and hills in the rear. Hakkas earth buildings 
dissolve in natural colors, beautiful hills and streams, 
in gigantic size, setting various hues and opponent 
colors in an extra-large space and thus presenting a 
decent color tone.

5.1 Integral appearance

Like its shape, the color of architecture functions to 
show its existence in the first place and acts as one of 
the significant factors influencing its first impression. 
traditional Hakkas architecture generally chooses the 
colors of the exterior wall as follows: lime-pointed 
wall footing made of ash black bank gravel, black 
dome and hood, and high yellow mud wall. black and 
khaki look brilliant in a green environment and gen-
erate a strong light sense. these effects bring about 
coordination and comparison between architecture 
and the natural environment.

5.2 Entryway colors

Main gate of the Hakkas earth building is an impor-
tant place to conduct Hakkas etiquette and custom. 
when seen from appearance, the Hakkas gate tower 
has artless eaves and are built with black tiles and 
blue bricks; wood carving is used for the beams and 
square columns beneath the eaves. the mud wall 
around entranceway is painted with whitewash, form-
ing a color contrast with earthy yellow exterior wall. 
wooden door is covered with reddish-brown algam; 
door head is carved with granite; red couplets in 
white wall strike the eye.

Hakkas earth building seldom uses strong colors 
on a large area. Instead, it principally gives priority to 
white, gray or primary colors of materials, and dec-
orates key points with relatively lustrous colors like 
magenta, black, gold, and green so as to exaggerate 
variance in facades.

5.3 Decoration colors

on the aspect of decoration, Hakkas earth building 
usually applies glowing colors to break the mold of 
big constructure in homochromy. Main constructional 
materials inside the earth building are black brick and 
timber; the colors of timber components like beam, 
ceiling, column head, and bracket have such domi-
nant hues as red, yellow, cyan, and green which sym-
bolize a thriving family, peace and happiness.

From a perspective of cold and warm integral 
colors, internal cold-warm contrast is realized on 
column, wall, door, and window, namely widespread 
graphite as environmental color set against an appro-
priate area of gorgeous colors thereby creating an 

effect of strong contrast. In order to accomplish a 
good transition from shining bright colors to back-
ground colors, bright-dark rendering technique is in 
common use.

6 APPLICAtIon oF CoLoRs In 
LAnDsCAPes

6.1 Imitations of decorative colors and background 
colors

Hakkas people generally inhabit hilly areas and con-
struct their buildings in a manner of leaning against 
hills and facing waters. However, such kind of natural 
background has great limitations in urban areas.

when designing any landscape, appropriate land-
scape structures are key to realistically embodying 
Hakkas culture. Yet there are limited applications of 
decorative colors and decorative structures in land-
scaping; besides, those applications are restricted by 
area and type of landscape project.

6.2 Application of entranceway colors in 
landscapes

At the entranceway of the Hakkas earth building, ash 
gray is in strong contrast with earthy yellow of wall, 
highlighting the identifying function of entranceway. 
white and gray as dominant hues convey tranquility 
and conciseness while forming a color contrast with 
earthy yellow exterior wall. In modern landscaping, 
especially in the design of entranceway landscape, 
application of the materials coloring black, white, 
earthy yellow, gray, etc. should be noticed so that the 
frugal basis of Hakkas culture can be materialized.

6.3 Application of integral colors in landscapes

earthy yellow wall and black eave together constitute 
the dominant hues of Hakkas earth building which is 
thus enabled to spotlight artificial colors in natural 
background. Along with it, the spirit of Hakkas peo-
ple in ancient times, standing alone in nature, is also 
illustrated to a certainty. therefore, in landscaping 
which is oriented with Hakkas culture, the fundamen-
tal tone for the entire hard landscape should be earthy 
yellow and black; the former expounds how Hakkas 
ancestors were independent of nature and the latter 
describes how they coordinated with nature.

7 ConCLusIon

based on the investigation and analysis of the colors 
of typical Hakkas earth building at three locations, 
four levels of colors have been extracted: blue moun-
tains and green rivers as environmental setting, 
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integral colors with earthy yellow and black as dom-
inant hues, entranceway with emphasis on gray and 
white, and interior decoration embellished with the 
gorgeous colors like red, yellow, and cyan.

Application in landscapes should look after both 
sides of limited use (background colors and decora-
tion colors) and widespread use (entranceway colors 
and integral colors of hard landscape), thereby laying 
the foundation for further correlated researches on the 
materials embodying Hakkas culture in landscapes.
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AbstrAct: the article discusses the biotechnology in livestock and poultry breed resources development, 
animal genetics and breeding, animal feed, animal disease prevention and diagnosis, the application of biotech-
nology for germplasm resources conservation and utilization of fine livestock, breed improvement, improve the 
feed nutrition value and fast and exact diagnosis and treatment of diseases provides a broad prospect. through 
biotechnology can promote faster development of animal husbandry in china.

Keywords: biological technology; Animal husbandry; Feed development; disease diagnosis.

1 IntroductIon

biotechnology development is rapid, broad applica-
tion fields, including medicine, food, agriculture and 
animal husbandry, fishery, chemical industry, energy, 
metallurgy, marine industry and environmental pro-
tection, etc. Animal husbandry is an important field 
of biotechnology. Genetic engineering as the core, 
including cell engineering, enzyme engineering and 
fermentation engineering of biotechnology with the 
progress of modern animal husbandry and veterinary 
have close relations, become an important part of 
the animal husbandry technology revolution. these 
technology research, development and application of 
excellent germ plasm resources conservation and uti-
lization of livestock, breed improvement, improve the 
feed nutrition value and fast and exact diagnosis and 
treatment of diseases provide a broad prospect. the 
establishment of the modern biological technology, 
pioneered a new way of livestock production.

2 bIotechnoloGy And lIvestocK 
breeds

Most livestock or poultry genetic resource are in the 
agricultural production of herds and flocks to keep, 
that is currently in live animals such as pigs, cattle and 
poultry to save. In biotechnology, livestock and poul-
try variety resources, mainly has the following two 
ways: one is to use frozen embryos and reproductive 
cells technology, nowadays there are rats, rabbits, ten 
many kinds of animals such as cattle, sheep embryo 
freezing transplant success, some of which kinds of 
refrigeration technology has been programmed, and 
commercialization of the kit. the second is using 
molecular biological techniques to establish herds 

and flocks of the dnA gene library. the so-called 
gene library, is contained in the genome of a living 
in a group of different segments of dnA recombinant 
clone. overall is the preparation of cloned livestock 
breeds gene library, save the genomic library is to 
save the livestock breeds. through biotechnology 
traits, you can keep good varieties of livestock and 
poultry to protect endangered animals.

At present, many developed countries have built 
livestock frozen sperm and embryos, the research 
and application of cryogenic sperm cryopreserva-
tion livestock have fast progress in more than 50 
years. using biotechnology can be simplified for 
introducing a method of embryo transplantation 
and embryo-freezing technology. the combination 
of improved a variety of introduction can be simpli-
fied as the introduction of frozen embryos, not only 
easy to transport, quarantine procedures simple, low 
cost, and the offspring of introduction to the ecolog-
ical environment adaptability and enhanced disease 
resistance. At present, cattle and sheep embryo trans-
fer and freeze technology have become the interna-
tional, regional genetic resources of good exchange 
cheap and easy way.

3 bIotechnoloGy And AnIMAl GenetIc 
breedInG

scientists use genetic engineering through a certain 
method of artificial restructuring of exogenous dnA 
into cells or embryonic cell receptor animals or the 
receptor genes in the genome of a dnA excision, so 
that the receptor animals for a change in the genetic 
information, to produce animals with exogenous dnA 
fragments, and this change can be passed on to off-
spring. breeding using this technology can break the 

9781138027282_Chp_3092.indd   1237 23/04/15   12:41 AM



1238

species barrier, breakthrough the limitation of genetic 
relationship, cultivate nature and conventional breed-
ing is difficult to produce, added: there are special 
excellent characters of animal species, and effectively 
improve livestock productivity, to improve the perfor-
mance and quality of livestock and poultry production. 
Pickett, etc in 1978, for example, transgenic technol-
ogy was employed to get the eight bovine growth hor-
mones, transgenic pig, this gets a big, daily gain fast 
feed conversion rate is high. biotechnology can also 
change the conventional breeding long time needed 
for the need for more hybrid weakness, to speed up 
the breeding process, satisfy people’s demand for 
livestock and poultry products. Fast breeding process, 
satisfies people’s demand for livestock and poultry 
products. reported in 1997, the british people with 
somatic cell nuclear transfer technology for the first 
time, the sheep somatic – mammary gland cells, the 
nuclear transfer to another nuclear oocyte cytoplasm, 
develops in the receptor sheep, and gave birth to the 
clone sheep, caused the sensation. the use of genetic 
engineering methods to certain bodily growth hor-
mone gene transfer in bacteria, and then produced by 
the bacteria to breed a large number of useful hor-
mone. these hormones in animal metabolism process 
improve the body protein synthesis and fat consump-
tion, so as to speed up the growth and development, 
namely, without any increase in the consumption of 
feed cases, improve the yield and quality of livestock 
and poultry. In addition, utilizing biological technol-
ogy to cultivate disease-resistant varieties, enhance 
its resistance to disease and internal and external 
parasites, thereby avoiding livestock diseases, to the 
economic consequences of the livestock production.

4 bIotechnoloGy And the 
develoPMent And utIlIzAtIon oF 
Feed resources

4.1 Sweeteners

sweeteners can enhance chicks and piglet appetite, 
born chicks drink a definite concentration of sugar 
water can improve the survival rate of newborn 
chicks, and can improve the stress state of chicken 
feed intake, improving palatability. now commercial-
ization application of dipeptide sweeteners: aspar-
tame (aspartame) is through the synthesis of a new 
type of sweetener of biotechnology.

4.2 Enzyme preparation

enzyme preparation is a kind of high efficient bio-
logical active substances with enzyme properties. 
the enzyme was used as a feed additive and has dec-
ades of history, substrate feeding enzyme preparation 
can directly decompose, supply the body’s nutrients; 

stimulate the secretion of endogenous digestive 
enzyme hydrolysis of plant cell walls of nutrient 
release in the cell; damage the soluble non-starch pol-
ysaccharides in feed, lower the viscosity of the intes-
tinal contents, increase the digestion and absorption 
of nutrients; participate in animal endocrine regula-
tion, promote anabolism. with the development of 
enzyme engineering technology, a variety of enzyme 
have been found that there are more than 5000 kinds. 
More than 20 were used as feed additive enzymes, 
mainly including protease, lipase, amylase and pecti-
nase, saccharified enzyme, cellulose enzyme, phytase 
enzyme system. Past industrial enzymes produced by 
microbes in the nature of natural enzyme screening 
on the basis of the production, and now the enzyme 
production can use genetic engineering technology, 
make some small, hard to cultivate some microbial 
enzymes, by selecting the genetically modified (gm) 
to some lower host microbial growth requirement 
of production. some enzymes in the body can be 
obtained by transgenic technology to the plant body. 
As the phytase production is the point of molecular 
biology techniques, production of the phytase gene 
was isolated, and then inserted after these gene ampli-
fication suitable expression vector, and a large num-
ber of phytase was produced. Phytase production by 
this method compared with the conventional method 
production strains or enthusiastic strain of produc-
tion, production can improve the 50 ~ 100 times.

4.3 A new type of feed protein

serious shortage has become a worldwide problem. 
Protein feed from microbial fermentation to produce 
single cell protein (scP) is an important way to solve 
this problem. scP nutrient-rich, elevated protein con-
tent, amino acid contained components and complete 
balance, and there are a variety of vitamins, high uti-
lization rate of digestion, and the wide raw material 
sources, microbial breeding fast, low cost and high 
efficiency. It can be utilized to produce single cell pro-
tein of microorganisms such as bacteria, fungi, yeast 
and algae. A lot of raw materials produce single cell 
protein, such as wine, monotonous glutamate, starch, 
paper making, sugar, pharmaceutical and other indus-
trial wastes. All kinds of plant straw, shells, sawdust 
and other agricultural and sideline products process-
ing by-products, etc. such as cell and yeast using 
methanol, ethanol, methane, and paraffin production 
scP: many of using waste material into scP, such as 
rice straw, bagasse, citric acid wastes, the stone of the 
fruit, syrup, animal dung and dirt, etc.; with a mix-
ture of starch by-product as raw materials, to produce 
single cell protein by solid fermentation, using algae 
produce scP (e.g., chlorella, cyanobacteria). with the 
production of single cell protein research in our coun-
try, the main products are feed yeast and spirulina 
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protein. shanghai yeast works through the specific 
biological technology can develop into rich trace 
elements of microorganisms, such as selenium yeast, 
yeast zinc, protein content was 62% ~ 79%, rich in 
carotene, algal protein, sodium alginate and class 
active substances such as insulin. different types 
of feed protein production is developing rapidly in 
recent 10 years, and biotechnology applied in the feed 
industry is one of the most potential fields. Its devel-
opment will provide the industrial and agricultural 
waste into high nutritional value of feed resources.

4.4 Probiotics

Probiotics is also called the beneficial bacteria agent, is 
the microbial bacteria and its corresponding substances 
directly feeding animals, participate in animal gastroin-
testinal tract microbiota ecological balance and main-
tain the normal function of the gastrointestinal tract, 
so as to achieve the purpose of animal health and pro-
duction performance. At present, it has been confirmed 
that the production of forage microbial additive species 
mainly include: lactic acid bacillus, streptococcus, 
bacillus, nitrobacterium, bacteria and yeast, etc.

the beneficial bacteria agent is widely used in ani-
mal husbandry, it can solve the problem of antibiotic 
residues as feed additives instead of antibiotics, and 
in animal to the problem of antibiotic resistance, has 
the inestimable function of the development of ani-
mal husbandry.

5 bIotechnoloGy And AnIMAl dIseAse 
PreventIon And dIAGnosIs

biotechnology has played more and more important 
role in animal disease diagnosis, prevention and treat-
ment. In recent years, the human is no longer lim-
ited to detect proteins in body fluids to the diagnosis 
of disease, the change of the concentration of sugar 
and other material, but can be applied to molecular 
biological techniques, from molecular level detection 
and analyse the causes of some diseases, traces the 
disease development process, also can also to the 
infection of pathogenic microorganisms identifica-
tion, classification, and screening effective drug treat-
ment, etc. Modern molecular diagnostic technology 
mainly refers to the application of immunology and 
molecular biology methods to pathogenic substances 
for diagnostic testing. such as: enzyme-linked immu-
nosorbent assay and dnA diagnosis technology.

At present, utilized in the production of livestock 
and poultry vaccine still is given priority to with con-
ventional vaccines, for the prevention of disease has 
played a positive role. but there are a lot of problems, 
because the conventional vaccine is based on a large 
number of cultivation of pathogenic microorgan-
isms in production. often due to causes such as the 

pollution immunity effect is not stable, sometimes 
even cause the failure of the immune, bring potential 
threat vaccinated healthy animals. with the devel-
opment of biotechnology, now we have been able to 
describe the vaccine from the molecular level and its 
inducing mechanism of the body’s immune response, 
and at the molecular level to design more accurate 
vaccine development plan; through the analysis of 
the active ingredients, harmful ingredients of vaccine 
and unnecessary ingredients, improve the vaccine 
efficacy and safety. It can be achieved by recombi-
nant dnA technology needed for the in vitro synthe-
sis antigen protein molecules, and according to the 
have to be modified and restructuring. Application 
in recent years is given priority to with lymphocyte 
hybridoma technology and recombinant dnA tech-
nology of modern biological technology research and 
production of new vaccine, can overcome the defects 
of conventional vaccine, the vaccine to the patho-
genic bacteria, yeast or animal cells to produce, so 
as to avoid the traditional way of the mass culture of 
pathogenic microorganism, overcomes the drawback 
of these vaccines exist a series of.

6 conclusIon

to sum up, the application of biotechnology in ani-
mal husbandry broad prospects, plays a more and 
more important role in the development of animal 
husbandry. so we need to further improve the level 
of biotechnology research, speed up the develop-
ment of animal husbandry and biological technology 
research, make full use of the advantage of our coun-
try, using foreign advanced aspects of biotechnology 
development and promoting its application, with high 
and new biotechnology to promote the development 
of animal husbandry in china.
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The kinematics analysis of elite tennis athletes double backhand topspin 
technique
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ABSTRACT: Backhand technique is as important as forehand technique in tennis basic technique. Backhand 
is divided into double backhand and single backhand. Double backhand has the advantage of good stability etc., 
thus most tennis players use the double backhand. By the end of April 14, 2014, there are seven players in the 
top 10 players whose backhand is a double backhand, three players use a single backhand. Double backhand is 
a main means of base line attack. Therefore, it is the inevitable requirement of tennis backhand technology to 
constantly improve the double backhand. 

This paper is the discussion and analysis of the double backhand for the ATP champions tour Chengdu Open 
contestant called Marat Mikhailovich Safin who was the grand slam champion of the U.S. Open and Carlos 
Moya who was the grand slam champion of the French Open, and to find out some regular patterns and fea-
tures, to demonstrate the principle of kinematics of tennis, aimed at providing some methods for tennis athletes’ 
training and competition in the future, as well as make some statistics for the coaches to guide the tennis players 
in the backhand tactics.

KEYWORDS: tennis; backhand; kinematics.

1 THE RESEARCH OBJECT AnD METHOD

1.1 Object of study

This study selects ATP Champions tour Chengdu 
open Spain athlete Marat Mikhailovich Safin and 
Swede athlete Carlos Moya as the research object, the 
basic conditions are shown in table.

1.2 Research methods

Two JVC9800 cameras and a 24-pointed framework 
which are fixed at a certain point are then used to record 
Marat Mikhailovich Safin and Carlos Moya double 
backhand in Chengdu International Tennis Exchange 
Center. The camera has a length of 1.25m, and their 
main axis angle is 65°. One of them is located about 
15m behind the player to the right. Another is placed 
in front of him 20m or so to the right. 3D Single TEC 
analysis system has been adopted for the analysis of 
the video recorded. Meanwhile, the process will be 

studied one motion after another with the purpose 
of obtaining reliable statistics. Furthermore, in order 
to satisfy the need of this research, three measuring 
points are added which cover the top of the racket, the 
tennis and the projected angle of the shoulder and hip.

2 RESUlTS AnD DISCUSSIOn

Analyzed and discussed to Marat Mikhailovich Safin 
and Carlos Moya double backhand technology, in 
order to reveal the kinematic characteristics of the 
high-level athletes double backhand, at the same time 
analyzes its action principle.

2.1 The division of action stage

On the technical features of the tennis double back-
hand action, this study will divide double backhand 
into the following three phases (Figure1) .

Table 1. The object of study.

name Height Weight Grip ATP Record
ATP Singles 

ranked Highest record

Marat Mikhailovich 
Safin

193 cm 88 g right hand single 
chamption:15

1 doubles champion: 1

Carlos Moya 190 cm 84 kg right hand single 
chamption:20

1 doubles champion: 1
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Carlos Moya 190 cm 84 kg right 
hand 

single 
chamption:20

1 doubles 
champion: 1 

Research methods 

Two JVC9800 cameras and a 24-pointed framework which are fixed at a certain point are 
then used to record Marat Mikhailovich Safin and Carlos Moya double backhand in Chengdu 
International Tennis Exchange Center. The camera has a length of 1.25m, and their main axis 
angle is 65°. One of them is located about 15m behind the player to the right. Another is 
placed in front of him 20m or so to the right. 3D Single TEC analysis system has been 
adopted for the analysis of the video recorded. Meanwhile, the process will be studied one 
motion after another with the purpose of obtaining reliable statistics. Furthermore, in order to 
satisfy the need of this research, three measuring points are added which cover the top of the 
racket, the tennis and the projected angle of the shoulder and hip. 

Results and discussion 

Analyzed and discussed to Marat Mikhailovich Safin and Carlos Moya double backhand 
technology, in order to reveal the kinematic characteristics of the high-level athletes double 
backhand, at the same time analyzes its action principle. 
The division of action stage 

On the technical features of the tennis double backhand action, this study will divide double 
backhand into the following three phases (Figure1) . 
Fig.1 

The division of double backhand technology stage 

 

   A                 B                C                 D               
  Backswing stage     Swing stage of strokes     Follow-through stage 

Backswing stage (A–B): starting from the moment of feet stand stable to the moment of the 
top of the racket began to decline. 

   A      B     C        D

   
    Backswing stage    Swing stage of strokes    Follow-through stage

Figure 1. The division of double backhand technology stage.

Backswing stage (A–B): starting from the moment of 
feet stand stable to the moment of the top of the racket 
began to decline.
Swing stage of strokes (B–C): from the moment of 
the racket began to decline to the moment of hitting 
the ball.
Follow-through stage (C–D): from the moment of hit-
ting the ball to moment of following-through to the 
right shoulder.

2.2 Backswing stage

The main purpose is based on the hip joint shaft to 
driven upper body to the left, increase the torsion of 
the body, for hitting the ball fully prepared.

At the end moment of back swing, the angle of 
the shoulder and elbow reflect the athlete’s extension 

status of arm relative to the trunk. By Table 2, it is 
found that Safin’s left and right shoulder angle is 
35.6°and 74.7°at the end moment of back swing, 
Moya is relatively small. The modern tennis link 
theory requires the forearm distance trunk farther 
more, do the full extension. In the knee joint angle 
data, two athletes’ left knee angle smaller than right 
knee, they concentrated their weight on the left leg 
before hitting the ball, left leg plays a major sup-
porting role.

2.3 Swing stage of strokes

The purpose of this stage is based on the attitude after 
back swing, using of lower limbs and stretching in the 
trunk of rapid reverse, form the best muscle initial 
state.

Table 2. Characteristic parameters of back swing.

name

Shoulder joint angle (°) Elbow joint angle (°) Knee joint angle (°)

left right left right left right

Safin 35.6 74.7 145.6 151.4 133.2 139.7
Moya 28.5 69.7 152.7 157.2 135.3 141.3

Table 3. Characteristic parameters of swing stage of strokes.

name

Maximum joint velocity (m/s)

Maximum head speed (m/s)left shoulder left elbow left wrist

Safin 2.17 3.22 5.17 26.9
Moya 2.15 3.20 5.11 25.4
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The maximum speed of Safin’s left shoulder, left 
elbow and left wrist appeared in 0.1 seconds before 
hitting, the maximum speed of Safin’s left   shoulder 
is 2.17m/s, left elbow is 3.22m/s and left wrist is 
5.17m/s (Table 3). Moya’s left shoulder, left elbow 
and left wrist appeared in 0.2 seconds before 

hitting, the maximum speed of Moya’s left shoulder 
is 2.15m/s, left elbow is 3.20m/s and left wrist is 
5.11m/s. Through the analysis of the data, it is found 
that two elite athletes’ linear velocity increase in turn, 
the main joint reach maximum before hitting, this 
compliant with whiplash movement rules.

Figure 2 shows that Safin and Moya take 0.28 s in 
this stage, Safin’s left and right shoulder from 35.6° 
and 74.7° in the beginning to 82.4° and 54.1° in hit-
ting. Moya’s left and right shoulder from 28.5° and 
69.7° in the beginning to 74.1° and 49.7° in hitting. 
The study found that two elite athletes’ right shoul-
der angle are gradually decreases, it can make the 

rotating radius decreases, thus obtaining the larger 
angular velocity.

2.4 Follow-through stage

The main purpose of this stage ensures the ball to tar-
get direction in hitting,which determine the direction, 
angle and depth.

Table 4. Characteristic parameters of follow-through stage.

name

Shoulder joint angle (°) Elbow joint angle (°) Knee joint angle (°)

left right left right left right

Safin 82.4 54.1 72.4 31.1 48.1 39.4
Moya 74.1 49.7 84.3 24.6 42.6 30.5

Safin’s left and right shoulder angle is 82.4° and 
54.1° at the begin moment of follow-through stage, 
left and right elbow angle is 72.4° and 31.1°, left and 
right knee stretch range is 48.1° and 39.4° (Table 4). 
Moya’s left and right shoulder angle is 74.1° and 49.7° 
at the begin moment of follow-through stage, left and 
right elbow angle is 84.3° and 24.6°, left and right knee 
stretch range is 42.6° and 30.5°. The study found that 
two elite athletes’ arm have obvious forward movement,  
this technical is to increase the time of the racket effect 
the ball, thus better control the ball placement and depth.

3 COnClUSIOn

Double backhand is atypical of the whip. Through the 
analysis and discussion of Safin and Moya think that 
the action of Safin and Moya’s technology model are 

worth our using for reference, its action model main 
indicators are as follows:

1      In backswing stage, Safin and Moya’s right shoul-
der angle was bigger at the end of this stage, it 
shows that the range of right elbow is bigger, this 
action can make a racket in a relatively high ini-
tial position, so the athlete can have great poten-
tial energy, to create conditions for hitting of the 
power.

2   In swing stage of strokes, Safin and Moya take 
0.28 s in this stage, the maximum speed of 
Safin’s left shoulder, left elbow and left wrist 
appeared in 0.1 seconds before hitting, in con-
tract, Moya’s left shoulder, left elbow and left 
wrist appeared in 0.2 seconds before hitting, two 
elite athletes’ linear velocity increase in turn. 
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The study found that two elite athletes’ right 
shoulder angle are gradually decreases, and it 
shows that the rotating radius decreases in hit-
ting process, and the ability of body control of 
the ball is improved. 

3   In follow-through stage, the study found that two 
elite athlete arms have obvious forward move-
ment. Through the analysis of the data of shoulder, 
elbow and knee, Safin and Moya’s action range 
are large, with long distance of follow-through, 

conform to the principle of modern tennis 
technology.
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Analysis and design of eco-tourism risk management system

Yan Mei
Chengdu University of Technology, China

AbstrAct: In recent years, with the development of society and the economy, the continuous progress of 
human society, the voice of ecological environment gets louder and louder, and promotes the development of 
global tourism. In this context, eco-tourism and sustainable tourism projects have been proposed and favored 
by travel enthusiasts, and are becoming an important part of tourism development. As eco-tourism project 
 investment has a greater risk, enhancing risk management is important. therefore, this article is a brief analysis 
of the eco-tourism risk management system designed to promote eco-tourism and sustainable development.

KeYwords: ecological tourism; risk management systems; analysis; design.

the target of eco-tourism is a natural area, based on 
the concept of sustainable development and ecol-
ogy and tourism activities, enjoy the natural beauty, 
wildlife and related cultural characteristics. It can 
effectively change the effective circulation of eco-
systems and to benefit local residents and tourism 
businesses. the current point of view, tourism devel-
opment also has its own characteristics, and in the 
process of investing in the development of damage 
to the environment, if not handled properly, it will 
cause serious ecological risks, and ultimately affect 
the development of eco-tourism projects. thus, in the 
development of eco-tourism project, we should avoid 
the risk, strengthen risk management, thereby reduce 
the risk and loss of ecological tourism project devel-
opment, and promote eco-tourism and sustainable 
development.

1 eco-tourIsM rIsK

eco-tourism risk refers to the entire ecosystem or 
threatened ecological landscape features outside, 
thereby reduces certain elements within the system or 
their own health, productivity and genetic structure. 
eco-tourism refers to the risk analysis of eco-tourism 
by one or more stress factors to assess their possible 
line. the reason for the ecological risk analysis is to be 
the negative effect of a scientific evaluation of environ-
mental damage caused, and thus provide a scientific 
basis for the  eco-tourism system. From the current 
perspective, ecological risk is ecology or environmental 
chemistry and risk-based on science and other disci-
plines, the main research about ecology issues. From 
the current point of view, the risks can be divided into 
ecological risk caused by biological engineering, and by 
the invasion, etc. some scholars and experts have ana-
lyzed the ecological risks, got receptor analysis, hazard 

assessment and risk characterization. the mean of the 
receptor assay is determined by both qualitative or 
quantitative methods to determine, analyze, the system 
will be analyzed in the key eco-tourism species, com-
munities and populations, the selection of appropriate 
risk receptors, the risk of the entire eco-tourism final 
reaction system, implementation analysis, calculation 
and grasp of objectives. the hazard assessment is the 
use of eco-pathology of various toxicity tests to analyze 
indicators and determine the likelihood of risk. risk 
analysis of eco-tourism, coupled with the complexity 
of the ecosystem is able to determine the receptor, the 
wind vector characterization and non-deterministic pro-
cessing, and ultimately determine the ecological risks.

so far, the risk of major ecological approach entropy 
associated with the exposure – reaction. relevant 
concentrations of indicators which entropy method 
is mainly used for eco-tourism system in a specific 
environment pollution levels if there is a certain sense, 
is also set up to protect a particular receptor, and thus 
there is a certain relationship with the environmental 
concentrations measured. However, due to their rela-
tively low cost, and rely on indicators and their stand-
ard readily available, so the risk of eco-tourism in the 
analysis, its advantages over other evaluation indica-
tors. exposed - reaction applicable assessment data 
in the system of eco-tourism, eco-tourism system suit-
able for the assessment of the number of risks.

2 b. eco-tourIsM Project rIsK 
MAnAgeMent sYsteM

since the 1950s and 1960s, risk management has 
arisen. risk management is an important part of pro-
ject management implementation, identify risks in 
project construction projects, analyze risk and predict 
risk, and thus brings greater impact. risk management 
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of eco-tourism project, to be managed for multiple 
projects, tourism projects to assess the potential risks. 
Investment management of eco-tourism project, which 
is a new and effective multi-project management and 
compared with the traditional project management can 
play an important role in eco-tourism risk management.

eco-tourism project risk management systems fol-
low the “input - output” indicator design ideas, and 
then different indicators project on this basis, depend-
ing on the evaluation object set. the “input - output” 
design basis, mostly through the years of practice and 
put in, and then select Manage indicators in line with 
eco-tourism through this project. From the current per-
spective, eco-tourism project has more features, and is 
related to the interests of the different aspects of risk 
management indicators built, most of these need to 
coordinate all aspects. since the goal of eco-tourism 
projects has been achieved, only eco-tourism has the 
function of protecting the environment and promot-
ing local economic development, and it will be able 
to achieve the promotion of eco-tourism development 
requirements. In addition, eco-tourism is a new type 
of tourism products, the traditional tourism activities, 
and has less impact on the surrounding environment, 
eco-tourism, and to enhance the environmental aware-
ness of tourists, it  has a greater difference. since the 
objectives of eco-tourism are shaping the behavior of 
visitors, and there is a certain sense of tourists and local 
residents in the code of good Practice and scientific 
environment, and be able to increase the growth of the 
knowledge of visitors and residents, and ultimately 
serve to protect the environment and the concept of 
morality. therefore, this project should be based on 
eco-tourism purposes, thus enhancing the indicators of 
local residents and eco-tourism.

when evaluating the risk of eco-tourism, it includes 
the following elements: First, the management of 

eco-tourism project management body. before eco-
tourism activities, when their managers develop and 
construct ecological tourism resources, the establish-
ment of appropriate accommodation facilities in the 
tourism process is equipped with appropriate business 
and services. because of eco-tourism and traditional 
mass tourism are different, they not only pay atten-
tion to market-oriented operations, but also shoulder 
the burden of protecting nature. therefore, you should 
include the depth and sustainability of tourism man-
agement. secondly, it is rich in natural and cultural 
resources. Mostly based on local tourism activities than 
the special natural and cultural attractions to attract 
tourists, and no special items for the tourist destina-
tion, its tourist activities can not be expanded. because 
renewable natural resources are difficult, therefore, 
should focus on its natural resources protection. 
Finally, eco-tourists. since tourism is the main tour-
ist generating and developing eco-tourism is mainly 
due to the special needs of eco-tourism. ecotourists 
and traditional mass tourist essentially different. For 
eco-tourists, the emphasis was given in coordinating 
the whole process of travel for tourists and visitors 
to pay attention to self-management capabilities. the 
level has a direct impact, and the effect of management 
degree theme Manager tourists eco-tourism experi-
ence tourists will also have an impact. eco-tourism 
risk management system is shown in Figure 1. Factors 
should also fully recognize the risks of eco-tourism, 
and many factors are presumed not to be predictable 
and to find and research should be looking for links 
between risk events and other events, and ultimately 
find the risk-associated information. In addition, the 
list shows the establishment of risk into a substantial 
risk identification stage, and there is potential for 
objectivity and risk, and the establishment of various 
project-risk indicators.

Figure 1. risk management evaluation of eco-tourism map.
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3 conclusIon

In conclusion, eco-tourism is not only a manifestation 
of social progress, but also economically important to 
the development of performance. the eco-tourism in 
the development process will inevitably lead to unex-
pected problems, which need to strengthen their risk 
management, promote the development of eco-tourism. 
this paper will be on a brief analysis of eco-tourism 
risk management, assessment methods and risk indica-
tors of eco-tourism in order to cast a brick to attack jade.
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AbstrAct: this paper explored the problems existing in local governments’ response to public emer-
gency and online public opinions in the era of microblog, and proposed diversified governance measures for 
local governments to enhance their abilities in terms of improving their ability of pacifying online public 
opinions, establishing an equal dialogue mechanism to ensure orderly political participation, making greater 
efforts in information disclosure, and building an online participation in government and political affairs 
system, etc.

KeYWords: Public emergency; online Public opinions; social Management.

Microblog, as a newly emerging open social plat-
form, allows users to release and share information 
within 140 characters, and has changed the traditional 
 communication method and people’s way of social 
contacts. At the end of 2013, the number of chinese 
netizens reached 618 million in which microblog users 
were 281 million and accounted for 45.5%. ① A survey 
shows that 96% of microblog users learn about and 
expressing their opinions about public social events 
and emergencies through microblog. ② It indicates 
that microblog has become an important informa-
tion platform and public opinion front that integrates 
information, views and will of the people. At present, 
china is going through economic and social transfor-
mation, which is a key period. People’s strong sense of 
political participation is intertwined with their confu-
sion, anxiety and dissatisfaction with social contradic-
tions, thus publicizing individual appeals and forming 
greater social influences. Microblog, with its huge 
internet users, spreads virally and rapidly develops 
into an important medium for people to participate 
in public emergencies. the Ningbo PX incident hap-
pened because some villagers in Wantang of Zhenhai 
wanted to be included in the compensation for land 
acquisition by Zhenhai sinoPec but it’s rendered by 
microblog into public appeal for environmental pro-
tection and triggered a large-scale mass incident.

In the era of microblog, how should local gov-
ernments efficiently and timely respond to public 
emergency? How to effectively steer online public 
opinions? How to build government credibility? All 
these have gradually become an important part of the 
government governing ability construction.

1 ProbleMs eXIstINg IN NINgbo locAl 
goverNMeNt’s resPoNse to tHe 
oNlINe PublIc oPINIoNs About tHe PX 
INcIdeNt

1.1 The concept of official oriented still exists 
in local governments and crisis awareness 
missing in social management

local governments ignore the strong influences of 
microblog. currently, with regard to most of online 
public opinions caused by public emergencies, local 
governments or related departments start responding 
only after the public opinions were heated. In the 
PX incident, the local government noticed the pub-
lic surging emotions right after the collective peti-
tion, but it failed to handle it first time. It’s after two 
days later that it announced “clarification about the 
refining-chemical Integration Project in Zhenhai”, 
admitted that collective petition happened and prom-
ised to “follow the strictest emission standards”. 
It’s far slower than the “prime four hours” to deal 
with public opinions. Much as the explanation was 
made, the effects were barely satisfactory. later on, 
“microblog users can’t send pictures”, “Zhenhai” 
and “PX” were listed as sensitive words in Ningbo, 
which all the more stimulated the public aversion 
because the government’s “aggressiveness” and 
“arrogance” catalyzed the incident. so far the obses-
sion of hierarch is still deep-rooted in chinese peo-
ple’s mind and the official oriented thinking can only 
weaken the government’s service functions in the 
face of online public opinions and make the public 
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confused about the principal and subordinate status 
in public management.

1.2 The top-down public policy execution mode 
becomes a hidden concern of emergencies

the top-down public policy execution mode grants 
certain autonomous administration power to local 
governments and officers at the basic level, but usu-
ally it evolves into bureaucratism and makes the pol-
icy makers, decision makers and performers stand 
high above the masses, thus causing damages to 
people’s benefits and rights. Quite a few local govern-
ments have been caught in the twirl of public opinions 
due to errors in the policies they make. In recent five 
years, several PX incidents have occurred. However, 
some local governments failed to learn lessons from 
them and make more prudent decisions. Worse, they 
even hid more things from the public and intended 
to conduct activities secretly. the internal orders of 
government departments and obedience were simply 
applied to the relation between governments and the 
public, which reduced the recipients of policies to a 
passive status. It not only led to the deviation of pol-
icies from public interest, but also went against the 
philosophy of service-oriented government and citi-
zens first as well as infringing upon citizens’ inter-
est and laying hidden dangers for the occurrence of 
emergencies.

1.3 Imperfect information disclosure mechanism 
damages the government credibility

As citizens’ political participation awareness is get-
ting stronger, information disclosure has become an 
integral part of modern social and political civiliza-
tion. Whether a government is transparent or not and 
whether information is open or not is an important 
standard for the public to measure a government’s 
credibility. establishing an information interaction 
channel with good communication can not only 
placate the public feelings and clarify facts but also 
build the government credibility. In the PX incident, 
Ningbo media maintained silent. the Ningbo official 
microblog “Ningbo Announcement” and Zhenhai 
official microblog “Zhenhai government” seldom 
replied to hundreds of thousands of replies from the 
internet users. the public which was unaware of the 
truth had to resort to the internet for the incident pro-
gress so public opinions and rumors prevailed the 
microblog. Although the government clarified the 
fact through microblog, many people lost their calm-
ness under the flow. At that time, it was pointless to 
talk about the truth. the public dissatisfaction with 
the local government not only damaged the govern-
ment credibility, but also severely affected the gov-
ernment image.

2 solutIoNs for locAl goverNMeNts 
to eNHANce tHeIr AbIlItY to 
resPoNd to PublIc oPINIoNs ANd 
streNgtHeN socIAl MANAgeMeNt

2.1 Expanding social management fields and 
realizing diversified governance

simulated online social management has turned into 
a significant part of social management innovation. 
concerning the development trend of online public 
incidents in recent years, online public opinions are 
no longer purely online behaviors; instead, they are 
reflections of netizens’ realistic intentions and behav-
iors on the internet and influences the real society. 
Netizens are the subjects of online public opinions 
which integrate both the simulated and realistic 
management. In the process of management, local 
governments should strengthen double management 
and construction of the simulated online society and 
the real society, build a diversified governance sys-
tem and carry out consistent laws and regulations. 
It should expand social management fields, change 
the past traditional way of relying on administrative 
means and control only, and build benign interaction 
between self-management and restraint of society 
and the public and government administrative gov-
ernance. besides, it should combine government 
administrative governance and social services, mate-
rialize orderly and lively diversified governance, and 
build a socialist market economy, democratic politics, 
advanced culture and a social management system 
with chinese characteristics that is in line with the 
requirements of harmonious society.

2.2 Optimizing social management mechanism and 
enhancing ability to pacify public opinions

different from traditional media, microblog can 
promote public opinions to heat up soon, increase 
social unstable factors and disturb government work 
based on the Web 2.0 interactive communication. It 
appears especially important for local governments to 
consider how to optimize social government, innovate 
online public opinion guide mechanism and enhance 
their ability to resolve online public opinions. Hence, 
the following measures shall be taken: proactively 
respond to online public opinions and regard the 
internet as an important channel of listening to the 
public and understanding the public will; open a 
political affairs microblog and build it into a platform 
for listening to the public opinions and dialoguing on 
an equal basis; pay great attention to and assess the 
influences of public opinions, actively reply to social 
opinions and realize “systemized communication” 
and “normalized interaction” between the government 
and netizens; set up and improve the news release 
mechanism, public opinion monitoring mechanism, 
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full media communication mechanism, crisis coping 
mechanism and public opinion guide mechanism, 
etc., and explore the inherent rules; give scope to the 
role of the internet as the “opinion leader” and direct 
self-education of netizens.

2.3 Making good use of the subjects of social 
management and establishing an equal 
dialogue mechanism to ensure orderly political 
participation

With netizens’ rising enthusiasm about participation 
in political affairs, the governments shouldn’t ignore 
and become “laissez-faire”, let alone control, suppress 
and “crack down” in a rude way with regard to the 
issue of netizens’ participation. rather, they should 
start with the concept of building a service-oriented 
government and work out a benign interaction means 
between government decision making and netizens’ 
participation in political affairs. regards to social 
management innovation, local governments should 
take the initiative to build the social atmosphere of 
political participation, put up the access to political 
participation, provide related laws and systems guar-
antee for online participation, expand netizens’ paths 
of participating in social management, and inten-
sify the organizational degree of netizens’ political 
participation.

2.4 Changing social management concept 
and making greater efforts in information 
disclosure

today, the internet has become the distributing center 
of ideologies and cultural information and the ampli-
fier of social public opinions. greater government 
information disclosure and transparency through 
the social influences of the emerging medium is the 
benchmark for government governing ability and the 
most immediate demonstration of a service-oriented 
government as well. citizens’ increasingly strong 
awareness of political participation is the inevitable 
outcome of the on-going development of the internet 
and information disclosure is a critical standard for 
them to measure a governments’ credibility, which 
poses greater requirements for building “transpar-
ent governments” and government affairs disclo-
sure. local governments need to change their old 
social management concepts, respect citizens’ right 
to know, participation right and right of supervi-
sion, and internalize it into their consciousness. the 
old-fashioned thought of “don’t wash one’s dirty 
linen in public” should be changed. only informa-
tion disclosure can maintain the government image, 
shape their credibility in the public and help with 
government governing and lasting political stability 
of the society.

2.5 Optimizing social management environment and 
building a new system of online participation in 
government and political affairs

the appearance of online participation in government 
and political affairs has expanded citizens’ means 
of political participation and enabled them to gain 
opportunities and access to direct dialogues with the 
governments. local governments need to optimize 
social management environment, normalize, sys-
temize and standardize the online political participa-
tion, build a democratic and equal dialogue platform 
between the government and the public, solve social 
contradictions from the source, construct a simulated 
online social management model and form benign 
interaction between the government and the public. 
rather than regarding the netizens’ will as “a great 
disaster”, it should internalize it as favorable govern-
ing thinking and actions to obtain the public under-
standing and support. In addition, it should make 
the most use of the internet to guide orderly political 
participation of the public, let the internet become a 
strong force that drives social governance, find out a 
new path of online political participation to address 
social contradictions and problems, develop it into an 
effective carrier to resolve all kinds of social contra-
dictions and problems in the era of microblog, main-
tain social harmony and stability, and build favorable 
social environment for economic development.

1      data source: the 33rd “statistical report on 
Internet development in china”

2   Ni lin. “study on the spreading characteristics 
and Influences of Microblog”. Journal of shanghai 
business school, 2011, No. 2.
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ABStRAct: this paper reviews various different sources of dietary fiber characteristics, sums up the 
 physiological functions of dietary fiber and analyzes different effects of dietary fiber on colorectal and the 
forming relationship of dietary fiber separate groups to colorectal cancer. the results showed that dietary fiber 
has a protective role in colorectal cancer and closely related to intake and type.

KeYWoRDS: Dietary fiber; colorectal cancer; Association study.

1 IntRoDuctIon

Dietary fibers are favorable at the forefront of 
food and nutrition science, which are mostly found 
in plant foods and generally divided into non- 
water-insoluble fiber and soluble fiber and cannot 
be directly decomposed by the body’s digestive 
enzymes and attributed to non-nutritive carbohy-
drate compounds. After the decades of develop-
ment, the relationship between dietary fiber and 
cancer has become a hot research in nutrition and 
disease prevention field.

2 chARActeRIStIcS of A vARIetY of 
DIffeRent SouRceS of DIetARY fIBeR

Dietary fibers are food nutrients that are gener-
ally difficult to be digested, and adequate intake of 
fiber can also prevent cardiovascular disease, can-
cer, diabetes and other diseases. fiber can clean 
the  digestive wall and enhance digestion. At the 
same time, fiber foods can dilute and accelerate 
the removal of carcinogens and toxic substances to 
protect the fragile digestive tract and prevent colon 
cancer.

3 phYSIoLogIcAL functIon of DIetARY 
fIBeR

3.1 Dietary fiber and constipation

Dietary fiber can make intestinal peristalsis and pro-
mote substances mobile and is convenient to discharge 
waste. using water absorption of dietary fiber wet 
tract and promote the formation of defecate to cure 
constipation. niu guangcai use 2.5, 5 and 10g / (kg.d) 
sand marc constipation dietary fiber feed mice. tests 
showed that high-dose group and the control group 
have significant difference and meet statistical signif-
icance.[1] Liu Dan and Yuan Yaozong use wheat cellu-
lose particles (7g / d) treat constipation patients. tests 
showed that patients with constipation significantly 
improve and improve stool quality and defecation 
comfort. gu Qing and Jiang guohong do dietary fiber 
intervention experiment for constipation patients by 
use of placebo, the results show that dietary fiber does 
have a function to improve constipation situation.

3.2 Adsorption of dietary fiber 

Dietary fiber has water absorption advantages and 
can dilute the concentration of substances in the 
intestine and further reduce the damage of harmful 
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substances to rectum. Bile acids are substances 
produced by metabolism of human cells, which is 
one of the colorectal cancer risk factors. Li haiyun 
through vitro simulation experiments illustrates 
that dietary fiber can adsorb bile acids and bile 
salts.[2] nitrite ions, tertiary amines and secondary 
amines react chemically to produce a carcinogenic 
nitrosamines.

3.3 Dietary fiber promotes the growth of probiotics 
in the gut

Intake of dietary fiber can promote the growth of 
probiotics in the gut. It is well-known that probiotic 
is beneficial to make the body to maintain intestinal 
health and play a significant role in the prevention 
and treatment of intestinal diseases. [3] A large num-
ber of domestic and foreign scholars did verification 
on this incident. Scholars like Azuma use Balb / c 
do the intestinal experiment for mice. Results show 
that small doses of dietary fiber can promote normal 
growth and the reproduction of the intestinal flora, 
which maintained intestinal health balance.

4 ReLAtIonShIp BetWeen DIetARY fIBeR 
AnD coLoRectAL cAnceR

4.1 Impact of dietary fiber on colorectal

In the research front, a large number of experiments 
test that not all of the dietary fiber can change the car-
cinogens role of intestinal bile acid. Dietary fiber has 
a protective effect on the rectum and closely related 
to the intake, types and sources of dietary fiber; 
non- water-soluble dietary fiber has more significant 
advantages than soluble dietary fiber in terms of pro-
tective effect. vegetables dietary fiber is an important 
material to reduce the incidence of colorectal can-
cer, however, cereals, fruits decline in dietary fiber 
protection.

4.2 Relationship of each separate group of dietary 
fiber and formation of colorectal cancer 

1   cellulose. A large number of studies have found 
that cellulose can have a certain effect on cancer 
prevention.

2   pectin. on the contrary of the effect of cellulose, 
pectin has the effect of promoting the forma-
tion of canker. But by appropriately modifying 
essence, pectin also has anti-cancer effect. pienta 

and Inohara successfully made citrus pectin  that 
has anti-cancer effects by modifying its essence. 
the method is that first put citrus pectin  in a 
high ph and then process it in the low ph, which 
make pectin to have the role of preventing cancer. 
Mechanism of pectin is because of its galacturonic 
acid strand at a high ph and can obtain the non-
branched side chains at low ph, thereby change 
the properties of pectin and have effect with the 
cells after going into the blood.

3   hemicellulose. the component of this substance 
is relative complex and there are few studies of 
the  individual components. currently, hemicellu-
lose has anti-cancer effect on research results.

4   Lignin and keratinocytes. A large amount of 
experiment found that lignin and keratinocytes can 
enhance the production of cancer.

5 concLuSIon

Dietary fiber is an essential human nutrient, whose 
intake sources are diversification, inexpensive and 
have broad application prospects. Dietary fiber is the 
current hot study field in nutrition science and dietary 
fiber is researched by detail at home and abroad and 
makes a lot of research results.[4]however, the research 
of these scholars largely is based on the extraction 
and detection and only for some single properties and 
physiological functions of the body needs and lack 
of in-depth study of the nature of things and things 
modification. In summary, for human health, studies 
of dietary fiber need a deeper study to meet the needs 
of social development.
note: this article is for 2014, Langfang technical 
Support programs Issue, Item number 2014013052)
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Research on the national fitness and sports key technology

Chang Wu Sun, Jing Chai & Meng Meng Lei
Hebei Finance University, Hebei, Baoding, China

AbStRACt: the government emphasized the development of sport. Our country’s athletics level is also 
constantly upgrading. From giving full play to public service functions of sports perspective, two key problems 
focused on the current development of sports dispute. the first is fitness, the second is the issue of priority 
between competitive sports, in the view of the system, the necessary connection between exposing them to 
exist between the delicate relations. Sports will be an indispensable factor for national construction and devel-
opment; countries needs to develop, society needs to progress, and the national health body is indestructibly 
backing, and sports can effectively inspire the national spirit and enhance national unity. but some differences 
exist between the national fitness and sports competition. In today’s global economic integration, competitive 
sports will face serious challenges in the future. therefore, the deepening sports system is the inevitable result 
of the development of competitive sports. Actively promoting the national fitness is to carry forward the glori-
ous tradition of sports culture, but also fully embodies the sports Huimin, people’s important content.

KeyWORdS: National fitness Sports development Suggestions.

1 INtROduCtION

Since reform and opening up, China’s overall com-
petitive strength enhanced obviously, and the lev-
els also significantly increased. In consecutive four 
Olympic Games, china ranks the first from the fourth 
in the gold medal list. the results obtained show that 
our country implements the system of competitive 
sports, which has achieved the obvious effect in a 
short product of the planned economy period. With 
the in-depth development of competitive sports in the 
period of market economy, our country implements 
the system of competitive sports, which has exposed 
many unfavorable to our country sports enterprise 
development. In the implementation of the National 
System of reality contradictions, it is necessary to 
deeply study the impact of sports enterprise that our 
country implements the system of competitive sports 
and social sports development imbalances, coordi-
nated development in our country sports enterprise 
road reflect contradictions increasingly obvious. Only 
to realize the perfect unity of the national fitness and 
competitive sports, to promote the great progress and 
development of sports enterprise in our country.

2 tHe CuRReNt SItuAtION OF tHe 
deveLOpMeNt OF NAtIONAL FItNeSS

In 2008, the success of the beijing Olympic Games 
will be China’s sports undertakings onto a new level. 

the country set up a “National Fitness day”, this is 
a new symbol of China’s national fitness. In addi-
tion, on October 1, 2009, China has promulgated and 
implemented the “National Fitness Regulations”. 
this initiative also highlights the confidence and 
determination of our government to the development 
of fitness. In addition, our country frequently raised 
a hot wave in the construction of a large stadium. 
the 11th national games held in 2009, the 16th 
Asian games held in 2010, in 2011 the 26th world 
university games, these games develop the momen-
tum of the construction of sports venues. thus, 
China’s national fitness causes a benign development 
momentum.

3 tHe deveLOpMeNt tReNd OF 
COMpetItIve SpORtS

From the founding of China, our country sports enter-
prise develops the soaring, up to now, our country take 
part in various sports competitions of the world, there 
are more than one sports formed gold monopoly sit-
uation. In 1984, Xu Haifeng got the win, refresh the 
history of the world sports meeting Chinese zero gold 
record. Games held in London in 2012, the Chinese 
team once again created the success that has won the 
gold medal 38, silver 27, bronze medals 23, the total 
number of medals ranked second in the world. these 
are sufficient to prove the Chinese athletic career has 
developed to the full swing of the situation.
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4 tHe CONtRAdICtION ANd ReASONS 
betWeeN SpORt ANd NAtIONAL 
FItNeSS deveLOpMeNt

4.1 The contradiction between the national fitness 
and athletic sports

As sports enterprise growing, our country paid more 
and more attention to the development of sports. 
Compared with competitive sports, the status of 
national fitness is relatively weak, National fitness 
still didn’t get the relevant state department, the urban 
and rural limited fitness venues and facilities and 
the increasingly popular fitness team contradiction 
increasingly sharp, high emotional fitness severely 
impaired people.

4.2 The “uncertain” behind the national fitness 
and athletic sports contradictions

What is the reason lead to sharp contradictions 
between them. Investigate its reason, mainly for the 
following aspects:

First of all, the cultivation of the professional 
sports team lack of sound mechanism, to some extent 
hindered the development of the national fitness 
sports. China’s athletics is a grassroot of professional 
teams from all layers of the delete selection, and then 
through a long-term professional training, so that 
these sports gradually become professional sports 
“patent movement”, while others can only serve as 
everyday life fitness auxiliary movement. the lack 
of enthusiasm for the athletes present, China has 
become a common problem in major sports school, 
so long to develop, is bound to affect the development 
of China’s sports undertakings.

Secondly, the hysteresis seriously hindered the 
development of sports enterprise in our country. In 
order to improve competitive sports, nation blindly 
spends enormous human and material resources, 
which makes this even more fitness crowd dissatis-
faction, but also greatly dampened the enthusiasm of 
fitness and enthusiasm. this also contributed to fit-
ness and competitive sports contradictory breeding.

5 HOW tO uSe SpORt tO ACtIvAte tHe 
NAtIONAL FItNeSS

Since joining the WtO, Sports in China has attracted 
more and more people are concerned, the status of com-
petitive sports has been improving continuously. but at 
the crucial moment of developing sports, to learn from 
each other, the only way of developing China’s sports 
is further undertakings should go further.

5.3 Perfecting the allocation of resources for the 
development of competitive sports

In order to make valid activation of athletic fit-
ness, the most effective way is to change the tradi-
tional single sports mode in a gradually diversified 
direction. do not blindly chase the development 
of competitive sports. the development of social 
sports should also be given appropriate support and 
encouragement. talent and professional skills train-
ing social sports college sports talents professional 
skills-based, effective promotion of social invest-
ment and the perfect combination of sports and 
competitive sports.

5.4 Effectiveness to promote the unification of the 
competitive sports and the national fitness

the success of the beijing Olympic Games pointed 
out the direction for the development of sports enter-
prise in our country. In recent years, our country 
blindly pursues sports record and ignores the devel-
opment of the national fitness, which makes the 
national fitness and sports development of serious 
imbalance. Our country to realize leap from sports 
to sports power, we must encourage and national fit-
ness should get balanced development of competitive 
sports. under the background of market economy, the 
development of undertakings of physical culture and 
sports should rely on market macroeconomic regula-
tion and control, more sports, hand in hand with the 
market economy invisible visible hand, so as to real-
ize the win-win of the market economy and the sports 
enterprise.

5.5 Mining new business opportunities, the 
national fitness boost the development of the 
sports economy

In full swing of the national fitness, the national fit-
ness has unconsciously by sports fitness development 
as the main symbol of the lifestyle, the gym, all kinds 
of gym has gradually become the main content of 
people’s life. Sports industry privatization has become 
the main trend of social development, private sports 
industry firmly grasp the pulse of the development 
of the national fitness market, actively take slightly 
wrong, catering to the development of the market. 
In this respect, the sports of private industry in the 
development of the sports economy play an important 
role. However, compared with developed countries, 
the development of the sports market of our country 
is far from enough, still need to dig deep, with diver-
sified sports private industry to fill the blank of the 
existence of national fitness.
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6 CONCLuSION

Sport and the national fitness are the important parts 
of our country sports enterprise. there are links but 
different. the national fitness is the basis of the imple-
mentation of sports in our country power, and com-
petitive sports are our country sports power booster. 
Without the development of the national fitness, it is 
impossible to have the rise of competitive sports, the 
two complement each other, therefore, only from the 
perspective of the national fitness boost the develop-
ment of undertakings of physical culture and sports, 
to achieve the leap from sports country to sports 
power in our country.

ACKNOWLedGeMeNtS

the authors of this paper are Sun Changwu, male, 
Associate professor, Master’s degree, Research: 
physical education, Hebei Finance university; Chai 
Jing,female, Lecturer Master’s degree, Research: 
physical education, Hebei Finance university.

this topic is the subject of Hebei province Science 
and technology department. Item Number:13455710.

ReFeReNCeS

[1] W.Q.yu and y.W.Xu. Self-organization theory per-
spective of non-olympic sports development path [J]. 
Journal of Wuhan sport university, 2014, 48(1): 24–28.

[2] X.X.Huang and K.Jiang. physical education in colleges 
and universities to promote bayu wushu culture inher-
itance thinking [J]. Journal of southwest normal univer-
sity (natural science edition) , 2014.

[3] F.y. Li, J.M. Xing. the perspective of ecological civili-
zation in colleges and universities sports for the promo-
tion of college students’ health [J]. Journal of Wuhan 
sports university, 2014, 48(1): 83–86.

[4] J.Wang, p.L. Xia. based on the Web of Science inter-
national sports policy research focus in the visualiza-
tion analysis [J]. Journal of Shenyang sports university, 
2013 (1): 32–36.

[5] W.W. Liu. the traditional martial arts into the necessity 
and the way to our school system research [J]. Journal 
of beijing sport university, 2013 (1): 97–101.

[6] Z.Q. Zheng, Z.M. Liu, H.S. Liu. China power sports 
image build path and difficulties [J]. Journal of Wuhan 
sport university, 2013, 46(12): 29–33.

9781138027282_Chp_3100.indd   1257 23/04/15   2:34 AM

 



1259

Management, Information and Educational Engineering – Liu, Sung & Yao (Eds) 
© 2015 Taylor & Francis Group, London, ISBN: 978-1-138-02728-2

Part biological characteristics study on various diameter seeds in Chinese 
cabbage

Rong Zou & Man Lian Wang
Guangxi Institute of Botany, Guangxi, Zhuangzu Autonomous Region, China
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AbstRACt: Vegetable seed coating method is one of the important measures to improve the quality of 
seed and commercialization. Meanwhile, the selection of a seed is an important prerequisite for improving the 
coating effect. this test mainly focuses on researching the proportion of different diameter class seeds, 1000-
seed weigh, indoor germination rate. the aim of this paper is to provide theoretical evidence for the selection 
of seeds. this paper is divided into three parts. Part I introduces the background of writing this paper and the 
materials and methods needed during testing. the second part is the core content of this paper; focusing on 
analyzing the experimental results. the last part combs the conclusions reached in this paper.

KeyWoRds: diameter, Jincai 3, biological characteristics.

1 IntRoduCtIon

the origin place of cabbage is located in the eastern 
Mediterranean and China. After 1970s, the rapid 
expansion of the cultivation area occurred in north 
China. the cultivation area and consumption amount 
are the most among all kinds of vegetables. With 
China’s increasing demand for cabbage, improving 
cabbage’s output became a common concern. As we 
all know, to guarantee a high yield of Chinese cabbage 
selecting good seed is an essential factor, naturally, how 
to choose the good seed is the focus of our research.

2 the test Methods of dIffeRent 
dIAMeteR CLAss PRoPoRtIon

Weigh 10g seed with scales 1, divide seed into dif-
ferent diameter classes. A diameter class: ≥10 mm; 
b diameter class: 6< diameter class <10 mm; C 

diameter class: 3< diameter class <6 mm; d diameter 
class: diameter class <3.0 mm.

3 the test Methods of 1000-seed WeIgh 
of dIffeRent dIAMeteR CLAss seed

the A, b, C, d different diameter class seeds were 
put into paper bags, placed in dark storage at room 
temperature. each time test, with coning and quar-
tering method split out the needed seeds according 
to the requirements of diameter class. take 8 seeds 
randomly, 100 capsules per serving, put into 8 paper 
bags, weigh with scales 2 respectively, measure the 
quality of different diameter class seed then converted 
into 1000-seeds quality, 4 samples used for emer-
gence test.

4 the testIng ResuLts

table 1. the proportion of different diameter class in taiyuan erqing.

Class

seed 
diameter/
mm

2010 2011 2012 2013 

quality/g percent/% quality/g percent/% quality/g percent/% quality/g percent/%

A ≥10 1.1 13 1.8 18 0.9 9 0.9 10
b ≥5<10 7.6 74 6.5 65 6.3 63 7.1 70
C ≥3<5 1.2 10 1.5 15 2.4 24 1.9 18
d <3 0.4 3 0.2 2 0.4 4 0.1 2
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5 the PRoPoRtIon of dIffeRent 
dIAMeteR CLAss

from table 1, we can see that the proportion of a 
diameter class is 10%-17% in taiyuan erqing, the 
proportion of b diameter class is 61%-72%, and the 
proportion of C diameter class is 12%-27%, the pro-
portion of d diameter class is 2%-6%. though the 
particle size ratio of taiyuan erqing is different, the 
proportion of b diameter class was the highest in 
taiyuan erqing seed, the proportion of A, b, C diam-
eter class is accounted for 94%-99%.

from table 2, we can see that the proportion of A 
diameter class is 4%-12% in Jincai 3, the proportion 
of b diameter class is 44%-56%, the proportion of C 
diameter class is 5%-11%, the proportion of d diam-
eter class is5%-11%. the proportion ratio change 
taint of Jincai 3 is different from taiyuan erqing, 
though the proportion of b diameter class is the 
highest in taiyuan erqing seed, and the ratio is rel-
atively small compared with C diameter class seed, 

the proportion of A, b, C diameter class is accounted 
for 89%-95%.

6 1000-seed WeIgh of dIffeRent 
dIAMeteR seed

from table 3 we can see that 1 000- seed weigh of A 
class is 3.646-4.162 g in taiyuan erqing, 1 000- seed 
weigh of b class is 2.917-3.331 g, 1 000- seed weigh 
of A class is 2.098 -2.440 g, 1 000- seed weigh of A 
class is 1.393-1.534 g.

from table 4, we can see that 1000-seed weigh of A 
class is 3.674-3.911 g in Jincai 3, 1000-seed weigh of 
A class is 2.780-3.043 g, 1000- seed weigh of A class 
is 1.987 -2.146 g, 1000- seed weigh of A class is 1.987 
-2.146 g. this showed that it is reduced with the decrease 
of seed diameter, the average 1 000-seed weight ratio 
of A, b, C classes was 2.7, 2.1-2.2 and 1.5 times than 
d class. In the same diameter class, 1000-seed weigh 
of Jincai 3 slightly smaller than that of taiyuan erqing.

table 2. the proportion of different diameter class in Jincai 3.

Class 

seeds 
diameter/
mm

2010 2011 2012 2013 

quality/g percent/% quality/g percent/% quality/g percent/% quality/g percent/%

A ≥10 0.4 6 1.2 12 0.4 6 0.6 6
b ≥5<10 4.3 43 4.5 45 5.2 50 5.6 53
C ≥3<5 4.2 42 3.5 35 3.8 36 3.3 36
d <3 1.2 9 0.8 8 0.6 8 0.5 5

table 3. 1000-seed weigh of different diameter seed in taiyuan erqing.

seed diameter class 2010 2011 2012 2013 Average

A 4.221 3.912 3.231 4.121 3.121
b 3.312 3.323 2.121 3.123 3.412
C 2.432 2.211 2.213 2.312 2.646
d 1.512 1.423 1.213 1.141 1.978

table 4. 1000-seed weigh of different diameter seed in Jincai 3.

seed diameter class 2010 2011 2012 2013 Average

A 3.841 3.711 3.674 3.911 3.712
b 3.042 2.782 2.901 3.029 2.932
C 2.143 1.911 2.033 2.139 2.073
d 1.511 1.334 1.350 1.412 1.407
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7 IndooR geRMInAtIon eneRgy And 
seed geRMInAtIon PeRCentAge

from table 5, we can see that the germination energy 
(88.0%-94.8%) and seed germination percentage 
(89.3%-93.8%) of b diameter class is the highest in 
taiyuan erqing from year to year. the germination 
energy (88.0%-94.8%) and seed germination percent-
age (89.3%-93.8%) of d diameter class is the lowest. 
the germination energy and seed germination per-
centage of the C diameter class and A diameter class 
are located between b and d.
from table 6, we can see that the germination energy 
(85.0%-90.3%) and seed germination percentage 
(86.5%-93.8%) of b diameter class is the highest in 
taiyuan erqing. the germination energy (70.5%-
79.1%) and seed germination percentage (73.0%-
80.6%) of d diameter class is the lowest. the germi-
nation energy and seed germination percentage of C 
diameter class and A diameter class ar located between 
b and d.

8 ConCLusIons

the effects of climate and cultivation management lead 
to the proportion changes of different diameter. the pro-
portion of b diameter class was the highest in taiyuan 
erqing seed; the proportion of A, b, C diameter class is 
accounted for 96%-99%. the proportion of b diameter 
class was the highest in Jincai 3, the proportion of A, b, 
C diameter class is accounted for 89%-95%.

the average 1000-seed weight ratio of A, b, C 
classes was 2.7, 2.1-2.2 and 1.5 times than d class. In 
the same diameter class, 1000-seed weigh of Jincai 3 
slightly smaller than that of taiyuan erqing.

the germination energy (85.0%-90.3%) and seed 
germination percentage (86.5%-93.8%) of b diame-
ter class is the highest in taiyuan erqing. the germi-
nation energy (70.5%-79.1%) and seed germination 
percentage (73.0%-80.6%) of d diameter class is the 
lowest. the germination energy and seed germination 
percentage of C diameter class and A diameter class 
are located between b and d.
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table 5. Indoor germination energy and seed germination percentage of different diameter class in taiyuan erqing.

seed 
diameter 
class

2010 2011 2012 2013 

germination 
energy

germination 
percentage

germination 
energy

germination 
percentage

germination 
energy

germination 
percentage

germination 
energy

germination 
percentage

A 84.8 86.3 83.0 83.0 85.8 85.8 84.5 88.8
b 88.0 89.3 94.8 94.8 93.3 93.3 90.0 93.8
C 86.3 88.6 81..5 81.5 88.8 88.8 83.3 88.8
d 72.8 74.3 71.3 71.3 88.5 88.5 77.1 83.3

table 6. Indoor germination energy and seed germination percentage of different diameter class in Jincai 3.

seed 
diameter 
class

2010 2011 2012 2013 

germination 
energy

germination 
percentage

germination 
energy

germination 
percentage

germination 
energy

germination 
percentage

germination 
energy

germination 
percentage

A 87.6 89.2 80.3 81.9 85.2 87.2 84.1 89.5
b 85.3 86.1 90.2 93.2 89.1 92.4 87.2 92.2
C 85.2 86.4 88.1 90.2 83.2 86.4 81.3 85.1
d 79.5 80.7 70.6 73.1 75.5 78.3 72.4 76.2
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Brainwave analysis of positive and negative emotions
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Department of Computer Science & Information Engineering, Da-Yeh University, Taiwan

ABStRACt: Emotion is the generic term for various subjective cognitive experiences, and a psychologically 
and physiologically synthesized state generating under a variety of perceptions, thoughts, and behaviors. In 
general, emotion can be categorized into Joyful, Angry, Protected, Sad, Surprised, Fear, Satisfied and Uncon-
cerned; eight types of positive-negative emotions. this paper from the perspective of cognitive neuroscience 
investigates the difference of human brainwave of positive and negative emotions (i.e. Joyful and Angry emo-
tions). the experiment uses acoustic stimuli to stimulate the positive and negative emotions of the test subjects 
and uses Electroencephalogram (EEG) to extract test subjects’ frontal lobe brainwave. the extracted brainwave 
is further transformed into a frequency domain signal where sub-band energy is calculated, characterized, and 
finally digitally encoded for analysis. 

KEYWoRdS: Brainwave, Cognitive Neuroscience, Emotion.

1 INtRodUCtIoN

Emotions can be classified into innate “basic emo-
tions” and “complex emotions” which are acquired 
through learning. Basic emotions are innate and 
closely related to human survival instinct. In contrast, 
complex emotions have to be learned through human 
interaction and hence each individual owns a differ-
ent number of complex emotions and has a different 
definition of them. Emotion has been described as an 
abrupt response to the internal or external important 
events and a person always takes the same response 
to the same event. Emotion lasts for a very short 
duration. It collaborates with the actions of language, 
physiological, behavioral and neural mechanism [1]. 
Human emotions are also derived from biological 
functionalities/survival instinct and strengthened 
through evolution. It provides simple solutions to 
frequent problems that early human had to confront, 
such as fear causes evasion [2-3]. 

Emotions are both a subjective experience and an 
objective physiological response. It has its own pur-
pose and also a social expression. the five basic ele-
ments are cognitive assessment, physical reactions, 
feelings, tendencies, expression, and action [4-5]. 

Beside the subject who is experiencing emotional 
shift, bystanders can also learn subject’s emotional 
shift through observation.  However, are there any 
other ways to learn people’s emotional shift beside 
observation and interaction?  Is there an effective 
scientific approach to identify the inner emotional 
shift of people? this study identifies positive and 
negative psychological emotions using brainwave 
variation. It focuses on analyzing two types of pos-
itive and negative emotions: Joyful, Angry. Figure 1 
depicts the relation between the above emotions in 
three dimensions. the figure expands the emotions 
into three-dimensional space using three orthogonal 
axes: the positive or negative, the strength, and the 
transformation of the emotion. 

this research, based on the cognitive neurosci-
ence, uses brainwave sensor to extract the brainwave 
signal of the test subjects while they are perform-
ing the induction of emotions. the extracted meas-
urements are further analyzed, compiled statistics 
for its distribution over the brainwave characteristic 
frequency bands, and finally the characteristic fre-
quency bands of emotional brainwaves are digitally 
encoded to come up with a metric for human emotion 
identification.
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2 dESIGN oF EEG SENSoR ModULE

the adopted relevant brainwave EEG functional 
block diagram and sensor module are shown as in 
Figs. 2 and 3 [6]. the brainwave sensor proposed in 
this research is not only small in size, convenient to 
carry and easy to operate, but also is low in price, 
and is applicable to being used in various indus-
tries in the future compared to the medical grade 
electroencephalograph. 

Figure 2. EEG functional block diagram.

Figure 3. EEG sensor module.

3 SYStEM IMPLEMENtAtIoN ANd 
StAtIStIC ANALYSIS

this research follows the perspective of cognitive neu-
roscience, develops characteristic frequency bands 
of brainwave for identifying positive and negative 
emotions of the human brain. the research experi-
ment accomplishes this by extracting test subjects’ 
brainwave under different emotional response. the 
extracted measurements are then analyzed and com-
piled statistics for its distribution over the brainwave 
characteristic frequency bands with respect to different 
emotional brainwaves, and finally the digital codes of 
the emotional brainwaves are encoded. the relevant 
framework for characteristics analysis of the emotional 
brainwave frequency bands are described as follows:

1      After installation of a brainwave sensor, the elec-
trode patches are attached to the participants and 
then the acquisition program is used to capture 
emotional brainwave signals.

2   After being converted by the AdC module of the 
sensor, the emotional brainwave signals are sent to 
PC and saved as Excel or .txt format through the 
USB port.

3   the emotional EEG analysis GUI provides brain-
wave analysis for the data in the format of Excel or 
.txt. the time-domain part of the GUI provides the 
strength change in time for the original emotional 
brainwave signals. the emotional brainwave sig-
nals are then processed by Fast Fourier transform 
(FFt) formally. In this research, the percentages of 
amplitudes of the sectional brainwave frequency 
band are used to calculate the sectional brainwave 
energy.

Figure 1. 3d Emotions graph.
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4   Statistics and analysis of the corresponding char-
acteristic frequency bands energy.

5   difference comparison and digital encoding of 
brainwave characteristic frequency bands.

4 ANALYSIS oF EMotIoNAL BRAINWAvE 
CHARACtERIStIC BANdS

this experiment conducted in a coherent environment, 
applies a set of acoustic emotional stimuli to stimulate 
an emotional shift and measures brainwave variation 
with respect to different stimuli of the test subject. 
the acoustic stimuli are for the medical experiment 
purpose and have to be registered for downloading. 
It contains 2 types of stimuli of emotions: Joyful, 
Angry [7]. It takes three different sounds to stimu-
late each emotion shift for the required brainwave 
measurement.  Before the experiment started, 15 test 
subjects are set to listen three different stimuli, then 
subjects pick a stimulus that best fit his/her current 
emotion and uses the stimuli to perform necessary 
test stimulation.  In the experiment, a sound is played 
three times consecutively for each emotion. It takes 
approximately 100 seconds for each emotional test. 
Before the test, the subject takes a 10-second break 
to calm down. the test starts by playing a 20 seconds 
of acoustic stimuli and having the brainwave of the 
subject recorded at the same time, it then immediately 
followed by a 10-second break. the above sequel is 
repeated for three times and a total of 100 seconds for 
the complete test.

5 ANALYSIS MEtHod oF EMotIoNAL 
BRAINWAvES

the relevant emotional brainwave energy calcula-
tion method is described as follows. the average of 

the total potential amplitude of different frequency 
bands for 15 participants is calculated so as to obtain 
the energy of the zone frequency band and the total 
energy using Eqs. (1) and (2). In the above equations, 
B is the zone frequency bands, f is the start frequency 
of each frequency band, n is the end frequency of 
each frequency band (the frequency sampling inter-
val is 0.01Hz), and E is energy of each frequency 
band. Et is the total energy of the four zone frequency 
bands from 0.2Hz to 25Hz. the energy percentage of 
α, β, θ and δ is respectively (EB/Et) %. the energy 
percentage of the subzone frequency EΔ is namely the 
percentage of the energy in the individual subzone 
and the energy in the total frequency band, as shown 
in Eq. (3) [8].

∑=E PowerB f
f

n

 (1)

∑=
=0.2

25

E PowerT f
f

 (2)

=∆
∆(%)E

E
ET

 (3)

Based on the energy distribution of main brainwave 
characteristic frequency band by analyzing the sub-
ject’s emotions characteristics, it establishes the dig-
ital encoding of emotional brainwaves. the average 
energy percentage of the frequency band of each zone 
is calculated and the relevant characteristic frequency 
bands are found out according to the energy level 
when the participants were tested for their emotional 
response. table 1 shows distinguishable brainwave 
characteristic band encoding of positive and negative 
emotions (Joyful and Angry).  In addition, the meas-
ured negative emotion (Angry) has a greater total 
brainwave energy than the positive emotion (Joyful).  

table 1. difference comparison of joyful and angry emotions at α brainwave.

P-N Emotion
Freq. Bands

Joyful
emotion

Angry
emotion

Energy 
(EΔ%) Energy digital code

Energy 
(EΔ%) Energy digital code

α
Alpha
(8~13)

8~9 3.76 0.21

α(01100)

3.55 0.26

α(01110)
9~10 9.38 0.53 9.27 0.69
10~11 11.39 0.64 11.63 0.86
11~12 3.62 0.20 4.13 0.31
12~13 3.31 0.19 3.27 0.24

total Bands Energy 100.0 5.60 100.00 7.40
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6 CoNCLUSIoNS

this research forms the perspective of cognitive 
neuroscience, extracts and computes the emotional 
brainwave energy using a brainwave sensor. the emo-
tional brainwave energy data are further analysis and 
characterize for different emotions. the experiment 
uses medical acoustic stimuli to stimulate brainwave 
responses of different types of positive and negative 
emotions. the experiment shows that negative emo-
tion has a greater energy compared to the positive 
emotion.  the research shows the processed brain-
wave characteristic band digital encoding technique 
can effectively identify brainwave of positive and neg-
ative emotions (Joyful and Angry). 
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AbSTrAcT: Design school comprehensive management system, analyzes its demand and significance first. 
System requirements, include functionality, confidentiality, rationality, efficiency, accuracy and scalability. The 
profile of the system is designed on the basis of overall structural design and function module design and  then, 
under the premise of following basic principles, such as design the interface style of the system, the integrated 
management system based on client/Server (client/Server) mode, uses JSP + Javabean + Servlet program-
ming to complete.

KeyworDS: Integrated management system; Functional; confidentiality; Demand analysis.

1 InTroDucTIon

current with the rapid development of computer tech-
nology and network technology, various schools and 
units in each work information demand are higher 
and higher, to a unit of management work, in the pro-
cess of informatization reform emerged many new 
problems and challenges. Traditional management 
work, no matter from the efficiency, cost, accuracy, 
and other points of view has a lot to improve, how 
to make use of information devices and the Internet 
promotion, has become an urgent problem.

2 SySTem reSeArch PurPoSe AnD 
meAnInG

The arrival of network age, the school management 
way of object, the environment, such as major changes 
have taken place, the old management mechanism 
cannot effectively solve various problems arising 
from the management under the network condition, 
the innovation of school management is imperative.

Set up to adapt to the network, a flexible of suitable 
integrated management system based on b/S structure 
of the school, turn past single-user single operation for 
multiple users to participate in the network system, can 
give full play to the function of the campus network, 
make between different departments, different cam-
puses, Shared data more convenient, data integrity and 
consistency of the strengthen, increase between inter-
collegiate, school management center with the func-
tions of communication, to further improve the school 
informationization level and efficiency of the staff.

Setting up a comprehensive objective and scientific 
school management system, to strengthen the school 

teaching and administrative management, promote the 
development of students and the school, the develop-
ment of society has important significance. Integrated 
management system involves the school administra-
tion office, scientific bureau, the personnel depart-
ment and other departments, is geared to the needs of 
teachers, students and the administration of the work; 
with the comprehensive management of the school as 
the core; In order to improve the school work qual-
ity and efficiency as the goal; can realize schools all 
aspects of the integration of resources, make the appli-
cation of information technology from discrete depart-
mental applications on the comprehensive level of the 
whole school and even higher levels of application.

3 SySTem reQuIremenTS AnALySIS

School management system module decomposition, 
the use of JSP + Javabean + Servlet programming 
to complete the design. The system structure is as 
follows:

Figure 1. School management system structure.
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3.1 The functional requirements

Integrated management system is mainly to complete 
the school comprehensive management and develop-
ment, its main goal is for each department information, 
teaching resources, curriculum information software 
and hardware facilities, schools and related informa-
tion for management and maintenance, lessen the pres-
sure of school management, improve the efficiency of 
school management. Through the investigation into 
the business of school management, management can 
be achieved by the system management and the main-
tenance of information about the school. School teach-
ers can use this system for each function department 
information, teaching resources, school of software 
and hardware facilities, such as information about the 
school department of entry and look at it. Students can 
utilize this system for school-related information and 
teaching materials to browse and view, and can with 
school administrators, teachers and classmates on the 
platform for communication. System’s overall mission 
is to ensure the whole school information management 
systematization, standardization and automation.

3.2 System requirements

The integrated management system is based on 
client/Server (client/Server) mode, in order to adapt 
to different management personnel’s work demand, 
system also must meet the below requirements:

1   Functional
The system should have the basic management 

system, able to complete user registration, user per-
missions distribution, functional management and 
announcement and a series of elementary functions. 
It must be convenient for the user management, and 
improve the operational efficiency and accuracy.

2   confidentiality
before a user login the system, it must be a rele-

vant authentication, then, depending on the identity 
of the related user, it must show related identity to 
the user interface, to ensure the rigor of permissions.

3   efficiency
when designing the system, the relevant mod-

ules in the first of all, on the premise of meeting the 
function on the design, implementation are simple as 
far as possible, in order to improve efficiency. when 
writing code, using simple as far as possible, for the 
most demanding tasks, shorten the time for the sys-
tem to process information as much as possible.

4   rationality
The system involves the management of each 

department, the management of multiple data, so 
the use of personnel is more, and the data are more 

complicated. Avoid duplication of effort and the data 
redundancy, and in order to efficiently implement 
the data sharing, the process of design system should 
understand related modules time order and the use of 
the constraint relationship between them, as much as 
possible to meet the user’s habits.

5   Accuracy
To have good precision, accuracy reflects the man-

agement working process.

6   Scalability
The system should adapt to the network, support 

more users at the same time operating requirements, 
and has expanded its second and perfect on the 
function demand, truly achieve the browser/Server 
(browser/Server) mode.

4 SummAry SySTem DeSIGn

4.1 System overall structural design

Integrated management system mainly includes five 
important subsystems, namely the school basic infor-
mation system, the ideological and moral construc-
tion, home of faculty, alumni and online information 
system. According to the different system to design 
the corresponding function module.

Implementation of main functions, include the basic 
situation and the development goal of display, depart-
ment of the information management module, the stu-
dent community management module, etc. In order to 
guarantee the timeliness of data and increase the main-
tainability of the system, and the related data stored in 
database, management via the backend interface can 
be according to the need for such as add, modify, and 
delete operations, to complete the update of data.

4.2 Ideological and moral construction function 
module

Through the classification management, ideological 
and moral construction system is divided into units 
and departments and students. each level has a corre-
sponding management and the relevant administrative 
authority. unit management includes the unit for the 
management of ideological and moral, political study, 
and so on and so forth, the corresponding functional 
modules are as follows: the announcement informa-
tion module, learning module, the theory of the prac-
tice management module, etc., and the corresponding 
information displayed on the corresponding page. 
The department is mainly management department 
faculty members, there are activity project modules, 
study discussion modules, data management mod-
ules, management modules, etc. Student management 
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is primarily aimed at students’ party and league mem-
ber activists. The corresponding functional modules 
are data management module, party school manage-
ment module, information announcement module 
and honor list management module, etc.

4.3 Alumni function module

Alumni record is in a class or a collective schoolmate’s 
home address, contact information, phone number, 
personality, language and so on basic information, 
convenient contact, in order to achieve mutual under-
standing among classmates, makes progress together. 
It mainly includes the announcement module, student 
information module, management of registration 
module, query module, the students’ login module, 
message management module, etc.

4.4 Online information management module

From information about the courseware and the 
study made in the form of online video, every-
one can rely on to set the user name and password 
after logging in, can learn online, online query, 
and download online learning activities. It should 
include the following modules: online learning, 
search, download, course management, assessment 
management, etc.

5 SySTem InTerFAce DeSIGn STyLe

Interface style refers to the appearance of the sys-
tem and is utilized to communicate with users, com-
ponents and programs, and so on. Interface style 
set from appearance has been creative in order to 
achieve the purpose of attracting eyeballs, and based 
on the relevant principle of graphics and layout, so 
as to make the system design into a unique art. This 
system pursuit is concise, simple, more practical. 
This system follows the following basic principles:

1   The user guide principle
First has been clear about the users of an integrated 

management system for school administrators at dif-
ferent levels, stood in their point of view and stand up 
to consider design website, necessary to achieve the 
desired effect.

2   Layout of the control
According to psychologist George Aren Iller, stud-

ies have shown that people who once the amount of 
information at around 7 bits are advisable. This prin-
ciple is commonly used in the website construction, 
general website the above section to choose between 
five to nine. This system layout according to this idea, 
gives users an easy application environment.

3   Visual balance
Text and images of reasonable collocation, can 

give a person a kind of visual balance, such ability 
according to people’s reading habits.

4   The harmonious consistency
numerous separate pages can be together as a 

whole. It is key to keep the consistency principle, a 
little. consistent with the structural design, they can 
let your visitors to the site image that has a profound 
memory; consistent navigation design can let browse 
quickly and effectively into the part of the need in the 
site; consistent operation design, can let your visitors 
to quickly learn the various functions of the entire site 
operation. To undermine this principle, can mislead 
viewers, and lets the entire website show desultorily, 
give a bad impression.

6 concLuSIon

From the point of view of the current social develop-
ment, the proportion of modern information technol-
ogy in all walks of life is also more and more big. The 
traditional management is no exception. we just study 
the school management system, no fuses in together, 
the whole campus resources such as digital library, 
student status management, educational administra-
tion and so on, although there is such shortcomings 
and defects, but anyway, for the use of the campus 
network, improving the management level is also 
obvious, realizing the school various aspects of the 
integration of resources, making the application of 
information technology application from discrete 
department into composite applications based on 
Internet, after all, comprehensive management work 
in the office automation, informationization, is a step 
forward.
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AbsTrAcT: The design and development of the travel information management system provide a platform 
for operations, The information can be managed and classified on the basis of travel information on specific 
aspects of the modules for the division, including the system administrator module, the travel information 
module, the hotel information modules, traffic information module, the module to solve common problems, 
Dalian own festival module and exit system module. And the function of these modules add, edit, delete, select 
are finished.

KeyWorDs: Visual basic.NeT, c/s structure, The Travel information system.

1 INTroDucTIoN

Tourism information management system manages 
resources of tourism information in the system. 
Along with the increase in tourist information on the 
type and quantity tourism information management 
difficulty is also increased. Along with the popu-
larization of computer, people are willing to have a 
habit through the computer to access to information 
resources, people can in the shortest possible time 
receive information, suitable for their own travel plan 
is then developed, both economically and improve 
work efficiency, to achieve the twice the result with 
half the effort.

2 sysTem DeVeLopmeNT TooLs

2.1 Introduction to visual basic.NET

The continuous development of the Internet and the 
wide application of the future will be based on the 
network at the center of the world. In the face of  
the coming world, microsoft company officially 
released in 2002 on the technology of the revolu-
tionary significance of network computing platform 
- microsoft.NeT (referred to as.Net), announced the 
beginning of a new era of. In June 2000, the united 
states declared microsoft.Net strategy. Visual basic.
NeT is an important aspect of microsoft’s latest devel-
opment suite Visual studio.NeT, simple, efficient and 
suitable for programming even beginner to learn. It is 
part of the Visual studio.NeT supporting a variety of 
programming languages, is the first launch based on 

Visual studio.NeT. The .Net Framework application 
development tools are not independent development 
tools, but with a variety of high-level languages be 
integrated into the Visual studio.NeT. It not only 
inherited the use of Visual basic 6.0 simple, powerful, 
high efficiency rate, etc, and also add the function of 
“inheritance”, using Visual basic programming in the 
real “object-oriented programming tools, therefore 
it is one of the most outstanding application system 
development tools, and is currently the most popular. 
NeT development tool.

2.2 Introduction to access 2000

Access 2000 was developed by the microsoft com-
pany, under the Windows operating system, object 
oriented, the event-driven mechanism is a new type 
of relational database management system. using it, 
users do not have to write any code, just through sim-
ple and intuitive visual operation, management tasks 
can be completed for most of the database. Access 
2000 provides table generator, query builder, report 
designer and many other convenient visualization 
tool operation, as well as the database wizard, table 
wizard, query wizard, form wizard, the report wizard 
such guide, can be easily constructed magma com-
puter company, the function of the software center 
perfect database management system. In addition, it 
also provides a Visual basic database development 
management for applications (VbA) programming 
language, and is advantageous for the advanced users 
progress function of more perfect database manage-
ment system.
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3 DemAND ANALysIs AND oVerALL 
DesIgN

3.1 Specific analysis of demand

According to the overall functional requirements, 
the specific functional requirements are described as 
follows:
1    The function of the tourism information, bus 

information needs.
When the query to the attractions of the related 

content, depending on the tour bus, bus informa-
tion of scenic spots interactive query at the bus 
information module, can also accord to the circuit 
via the attractions information query.

According to the attractions, information can be 
updated or changed in the bus, such as add, mod-
ify, and delete operations.

2   The hotel’s functional requirements:
Hotel information, as an integral part of the 

tourism industry, in the system can do the corre-
sponding query and management, listed in the sys-
tem level of the hotel, and hotel information, and 
can query the nearest site information.

According to change update hotel information, 
to ensure the latest sex.

3    The function of information service requirements:
because this system is for the durian tourism 

 system, so for the convenience of information query, 
in this system, provides the corresponding modules, 
such as traffic information and the characteris-
tics of durian holiday for flight information, long- 
distance passenger information and trains are made 
a detailed introduction, for the common problems 
and questions answer also solved in this function.

3.2 Modular design of the system

According to the analysis of system requirements, we 
can divide system, such as The system administrator 

module, tourism information module, the hotel infor-
mation module, the scenic spot bus module, the other 
traffic management module, tourism service module 
and exit the system module (as shown in figure 1).
1   The system administrator module

The system administrator module is mainly to the 
system administrator information for maintenance, 
including:

Administrator information query: browse the 
relevant information of the administrator.

Administrator information to be added: 
Adding a new administrator makes it a system 
administrator.

password change: The user name as the primary 
key, immutable, only can change the password.

The administrator to delete: According to the 
information, can delete the user name of the users 
of the system.

The functional significance of the system admin-
istrator module in each module is an increase of 
traffic in the system, increasing the administra-
tor can facilitate better management system and 
maintenance.

2   Tourism information management module
Tourism information management module 

includes: Add resort information query module, 
information module, modify attraction informa-
tion, delete module and attractions. The specific 
functions are as follows:

The name of the attraction information query: 
According to the tourist information spots, type 
or scenic spots belong to the corresponding query. 
Also can query directly all attraction information. 
At the same time one can query the corresponding 
site bus information.

Add attractions: to input further attractions.
change attraction information: change the 

attractions to make changes in a timely manner.
Delete attraction information: to remove 

attractions.

Figure 1.  system module figure as a whole.
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Tourism information management module of 
each sub module in the actual meaning is when the 
administrator in the management of tourism infor-
mation, can quickly and easily add attractions infor-
mation system, at the same time to maintain and 
management of information, and connected with 
the data in the database, it is not only convenient for 
visitors to browse, but also improves the accuracy 
of the information. Administrators can also query of 
attractions, scenic spots to ensure that information 
in the accuracy, timeliness, so as to assure the accu-
racy and completeness of the system.

3   The hotel information management module
mainly to the hotel information management 

and maintenance.
Hotel information module includes: add hotel 

information query module, information module, 
information modify module and hotel information 
delete module, specific function as follows:

Hotel Information query: According to the 
name of the hotel, or hotel belongs to the level of 
the corresponding query. Also can query all hotel 
information directly, and can also query according 
to the hotel information to nearby scenic spots.

Hotel information to add, add additional hotel 
information.

Hotel information changes: For each change in 
the hotel-related information to make changes in a 
timely manner.

Hotel information delete: delete for hotel 
information.

Hotel information management module of each 
sub module in the actual meaning is when the 
administrator in the management of the hotel infor-
mation, you can quickly and easily add the hotel 
information system, at the same time to mainte-
nance and management of information, when this 
hotel name or resettlement, also can timely mod-
ify the relevant information system and improve 
the accuracy of the information. Administrators 
can also query directly to the hotel information, 
guarantee the accuracy of the hotel information, so 
as to ensure the accuracy and completeness of the 
system. Information to include and modify with 
dynamic background database connection.

4    scenic spot bus information management module
mainly to the scenic spot bus information man-

agement, including bus information management 
at the same time.

resort bus information module includes: the 
bus information query module, resort bus infor-
mation and module, bus information modify mod-
ule and scenic spot bus information delete module. 
specific functions are as follows:

scenic spot bus information query: According 
to the bus information query through the scenic 
spots or bus itself.

scenic spot bus information to add, can to enter 
the basic information of the bus into the database, 
can also accord to the attractions of bus informa-
tion input and perfect.

scenic spot bus information change: According 
to the attractions to increase or delete or change 
bus lines itself to modify the basic information of 
the bus accordingly.

scenic spot bus information delete: According 
to the scenic spots to delete or change or cancel the 
bus information deleted from the database.

scenic spot bus information module of each sub 
module in the actual meaning is when the adminis-
trator to administer, add the bus’s own information 
in the corresponding table in the database. At the 
same time information in the table according to 
the change of attractions information make a con-
forming change, the dynamic connection between 
table and table is completed. At the same time also 
can accord to the change of oneself to the corre-
sponding modify, and delete, when information 
changes, for scenic spot bus information also can 
produce a corresponding change.

5      exit the system module
The system user can shut down the system 

according to your own need. shut down the system 
when prompted dialog box, select the system will 
be safer after quit.

4 coNcLusIoN

The design of the harvest. by the cLIeNT/serVer 
(cLIeNT/serVer, c/s) bookstore management 
information system on the basis of the framework 
design, I consolidate the knowledge learned in Visual 
basic.NeT, and can be more skillfully to Vb.NeT 
commonly used for tool design and development of 
some simple procedures. moreover, database knowl-
edge also has been consolidated and enhanced, which 
is found in this design. because in the original system 
requirements analysis collected and prepared for the 
material shortage, cause in the process of the actual 
development of the program, there is many compre-
hensive consideration due to the lack of unneces-
sary problems, increased the application design and 
development time. In addition, since there is not any 
good use user-defined functions and processes, that 
some could have code still need to repeatedly write 
briefly, and increased the amount of writing code, but 
lower the reuse of code. It also increases the number 
of unnecessary code in the development process. In 
the aspect of database design, owing to the negligence 
of respect is designed in conceptual structure makes 
the connection between the database and table is not 
flexible, resulting in the emergence of redundant data 
in the database.
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Numerical simulation of the process of fruit tree growth research

Ming Zhen Ma
Weifang University of Science and Technology , Shouguang, China

AbstrAct: Fruit quality, high quantitative research, the agriculture ecology and the establishment of or-
chard production, stable high yield population structure, not only have important significance, but also have 
important application value. this article is about the opposite condition and growth index on the basis of full 
investigation and test, using the modern mathematical methods and computer methods, and the process of the 
evolution of the fruit tree structure to build the fruit trees ecological response to the environmental factors, 
physiological processes to establish mathematical model method to carry on the research.

Keywords: Fruit, growth dynamic, mathematical model, the growth rule.

1 INtroductIoN

using mathematical method, the physiological 
 processes of plant growth and development of quan-
titatively describe the relationship between the phys-
iological process and ecological factor interactions, 
is a botanist, plant ecophysiology home one of the 
common pursuit of goals. since the 1980s, along with 
the computer technology, mathematical statistics and 
mathematical analysis methods of development and 
wide application, many with investigation and obser-
vation can’t solve the problem of accurate interpre-
tation. based on mathematical biology, biophysics, 
biochemistry, theory foundation of the ecological 
physical model in fruit trees has been widely used in 
the development and production.

2 the tree structure coNstructIoN 
ANd the MAtheMAtIcAl Model oF 
evolutIoN

2.1 Apple long tip growth dynamic model

Mechanism of membrane in the logistic growth 
model was built on the basis of a detailed discussion 
on the improvement, first set up different Joe anvil of 
Fuji apple tree potential long tip growth dynamic uni-
fied model:

b1, b2, alpha, beta, parameters to be estimated, 
given a set of observation data, the methods of ls 
estimates are available, and t for the growth and 
development time, as revealed by both theoretical 
derivation and data fitting to describe apple new 
tip growth rule, the model is better than the current 
widely used logistic growth model. the model in 
terms of potential control tree has wide application 
prospect.

2.2 Mathematical model of dried apples week 
change rule

when the load(x) and the girth of the trunk(y) always 
maintain the proper proportions, mathematical mod-
els available:

 for transplanting seedling dry weeks, 
when a (> 0) as the young period the growth rate of 
dry fast growth stage dry weeks, b (> 0), c (> 0) for 

the decline rate parameter of . the girth of the 

trunk with the time changing law is expressed as: 
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Parsing model shows that sapling stage work weeks 
of year growth should be 6.0 cm; orchard for 10 to 
15 years, keep the length of the trunk girth growth in 
1.6–2.5 cm each year, can make the orchard contin-
uous output.

2.3 The relationship model between the load and 
the trunk surrounded

on the basis of the existing models and research 
results, a mathematical model is established, the 
model represents the link between (X) and (y):

b1 (> 0) reflects the linear relationship between y 

and x2,  reflects the limitations in a linear 

factor model with the x2y in a linear growth. using 
type guide on fruit production, scientific planning to 
reduce daXiaoNian phenomenon, improve the eco-
nomic benefit. If considering the influence of the 
organic matter content (z) on the load, the change rule 
of load can be expressed as:

2.4 To build the dynamic model of the leaf act

According to the leaf form the dynamic law of the 
tent of meeting, set up spring shoots stop long ago, 
Fuji Apple Group leaves of different tree potential 
screen form the unity of the dynamic mathematical 
model of the:

which b0, b1, b2 are be estimated parameters, 
given a set of observation data, can be obtained 
by the ls estimation. solving domain analysis 
showed that the model of Joe anvil of Fuji Apple 
tree potential is more than 70% of the leaf area 
formed before in early may, more than 80% of leaf 
area formed before the in mid-may. Fertility has 
formed by 80% before the leaf area in early May, 
nearly 90% of leaf area before mid-May formation; 
Quantitatively distinguish the various potential 
Fuji apple tree leaves the dynamic difference dur-
ing the intervals.

3 FruIt trees ecoloGIcAl resPoNse 
to eNvIroNMeNtAl FActors oF 
the PhysIoloGIcAl Processes oF 
NuMerIcAl sIMulAtIoN

3.1 Photosynthesis, stomatal conductance coupling 
model

california north of black walnut as sample, will 
Farquhar, single leaf photosynthesis, physiological 
and biochemical model proposed by combined stoma-
tal conductance model b - b, photosynthesis, stomatal 
conductance coupling model is established. In appro-
priate conditions, the water model simulation results 
with the field test results that have good consistency. 
In gas transmission theory, the coupling model is one 
of the sub models of the above – mesophyll intercellu-
lar co2 concentration (ci) model, namely:

Among them, cs, vPd, respectively, atmospheric 
co2 concentration and saturated vapor pressure dif-
ference, a1, vPd0 as characteristic parameter, Γ for 
co2 saturation point. In sewage, sludge is appropri-
ate, the temperature is 25.0 °c, photosynthetic active 
radiation quantum flux density of 1000.0 mu, mol, 
m - 2-1 s conditions, when the co2 concentration 
doubling (from 350 to 700 mu mol, mol, 1), leaf 
photosynthetic rate increased by 25.3% and 26.2%, 
respectively.

Atmospheric co2 concentration and  temperature 
constant (350 mu respectively mol, mol, 1 and 
25.0 °c), the photosynthesis of photosynthetic active 
radiation response meeting Michaelis - Menten 
response curve, the photosynthetic active radiation 
is small, black walnut photosynthetic rate is greater 
than the eastern part of northern california, with the 
increase of photosynthetic available radiation, the less 
the difference. under the condition of typical sunny 
day, the diurnal variation of the photosynthetic rate 
in both two maxima (respectively at 10 and 16 or so), 
midday photosynthetic rate is low.

3.2 Canopy photosynthesis model structure and 
groups

ross and Nilson leaf Angle distribution model is 
based on the canopy of the geometric structure numer-
ical value, and is set up a canopy structure model with 
high resolution; According to the nature of the direct 
radiation and scatter radiation and its transmission 
characteristics in the canopy, respectively, established 
direct radiation and scatter radiation within the can-
opy transmission submodel. canopy leaf by light 
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of the situation can be divided into “flare area” and 
“shade” area, respectively, to calculate the rate of leaf 
photosynthesis, two area further refine and improve 
the canopy photosynthesis multilayer model theory. 
under the condition of typical sunny day, northern 
california black walnut unit land area, total dry mat-
ter of synthetic (ch2o) is about 88.6g·m-2d-1, and 
to the east is about 63.4 g·m-2d-1, the former is about 
28.5% more than the latter.

3.3 Dry matter accumulation and distribution 
model

under the appropriate water condition, on the basis of 
conservation of mass and concentration gradient the-
ory, a dry matter accumulation and allocation model is 
established. Assume that each organ assimilation sub-
stance concentration with the obtained is directly pro-
portional to the amount of the photosynthate, exported 
the crown layer between the roots and the relation 
between the dry matter transmission flux (Kl) :

Among them, G (t) at time t of photosynthate from 
the canopy to the roots of conductance, Pc for daily 
total canopy photosynthesis, wl, ws respectively 
“production organs” and “consumption organs” total 
dry matter accumulation. Model estimation results 
compared with the field test results.  
(the ratio of the canopy, roots, increment of dry mat-
ter) not only vary with growth period, also change 
with environment factors, in the early leaf screen built 

 is larger, the average is about 2.0, then 

the photosynthetic product is mainly used for growth 
and development of the blade, in the middle of the 
night to build, the average of the  is 
about 1.5, the period of dry matter distribution in the 
canopy, root is balanced, built in the late in the tent of 
leaf, straight down, the dry matter dis-
tribution center is a major shift to underground part 
and leaf growth tends to stop.

4 coNclusIoN

the article through the establishment of mathemati-
cal model, analyses the physiological processes of the 
growth of fruit trees and research, makes the process 
of fruit tree growth have a certain class handling, peo-
ple promote the growth of fruit trees, and increase the 
yield and fruit quality.
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