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Preface

It is a great pleasure to share with you the Springer CCIS 111 proceedings of the  
Third World Summit on the Knowledge Society––WSKS 2010––that was organized by 
the International Scientific Council for the Knowledge Society, and supported by the 
Open Research Society, NGO, (http://www.open-knowledge-society.org) and the Inter-
national Journal of the Knowledge Society Research, (http://www.igi-global.com/ijksr), 
and took place in Aquis Corfu Holiday Palace Hotel, on Corfu island, Greece,  
September 22–24, 2010. 

The Third World Summit on the Knowledge Society (WSKS 2010) was an interna-
tional scientific event devoted to promoting the dialogue on the main aspects of the 
knowledge society towards a better world for all. The multidimensional economic and 
social crisis of the last couple years brings to the fore the need to discuss in depth new 
policies and strategies for a human-centric developmental process in the global con-
text.  

This annual summit brings together key stakeholders of knowledge society devel-
opment worldwide, from academia, industry, government, policy makers, and active 
citizens to look at the impact and prospects of it information technology, and  
the knowledge-based era it is creating, on key facets of living, working, learning, 
innovating, and collaborating in today’s hyper-complex world. 

The summit provides a distinct, unique forum for cross-disciplinary fertilization of 
research, favoring the dissemination of research into new scientific ideas relevant to 
international research agendas as the EU (FP7), OECD or UNESCO. We put in the 
center of our focus the key aspects of a new sustainable deal for a bold response to the 
multidimensional crisis of our times.  

Eleven general pillars provide the constitutional elements of the summit: 

Pillar 1. Information Technologies––Knowledge Management Systems––E-business 
and Business, Organizational and Inter-organizational Information Systems for 
the Knowledge Society   

Pillar 2. Knowledge, Learning, Education, Learning Technologies and E-learning for 
the Knowledge Society 

Pillar 3. Social and Humanistic Computing for the Knowledge Society––Emerging 
Technologies for Society and Humanity 

Pillar 4. Culture and Cultural Heritage––Technology for Culture Management––
Management of Tourism and Entertainment––Tourism Networks in the 
Knowledge Society 

Pillar 5. E-Government and e-Democracy in the Knowledge Society 

Pillar 6. Innovation, Sustainable Development, and Strategic Management for the 
Knowledge Society 

Pillar 7. Service Science, Management, Engineering, and Technology 
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Pillar 8. Intellectual and Human Capital Development in the Knowledge Society 

Pillar 9. Advanced Applications for Environmental Protection and Green Economy 
Management  

Pillar 10. Future Prospects for the Knowledge Society: From Foresight Studies to 
Projects and Public Policies   

Pillar 11. Technologies and Business Models for the Creative Industries 

In the Third World Summit on the Knowledge Society, six main tracks and three 
workshops were organized. This CCIS volume summarizes excellent, full research 
articles that were selected after a double-blind review process from 245 submissions, 
contributed by 412 co-authors.  

We are very happy because in this volume you will find high-quality research that 
summarizes sound propositions for advanced systems towards the knowledge society.  

I would like to thank the more than 400 co-authors from 45 countries for their sub-
missions the Program Committee members and their subreviewers for the thorough-
ness of their reviews, and the colleagues in the Open Research Society for the great 
support they offered in the organization of the event in corfu. 

We are honored with the support and encouragement of the editors-in-chief of the 
six-ISI SCI/SSCI-listed journals that agreed to publish special issues from extended 
versions of papers presented in the summit: 

International Journal of Manpower 
http://info.emeraldinsight.com/products/journals/journals.htm?PHPSESSID=tefp40i8
epkijs6fgk752rnlt4&id=ijm 

Special issue: Human Resources Management and Emerging Technologies: Manpower 
Primer for the Knowledge Society 

International Journal of Engineering Education 
http://www.ijee.dit.ie/ 
Special issue: New Learning and Teaching Approaches for Computer 
Engineering Education in the Knowledge Society 

Society Journal 
http://www.springer.com/social+sciences/journal/12115 
Special issue: Knowledge Society 

Service Industries Journal 
http://www.tandf.co.uk/journals/titles/02642069.asp 
Special issue: Services Management and Services Science for the Knowledge Society 

Disability and Society 
http://www.tandf.co.uk/journals/carfax/09687599.html 

A great thank you also to Alfred Hofmann and Leonie Kunz at Springer DE for the 
excellent support in all the phases of CCIS 111 and 112, proceedings development.  



 Preface VII 

Last but not least my Thank you to the staff and members of the Open Research 
Society, for their through efforts in all the phases of the summit’s organization and in 
realizing the joint vision to promote a better world for all––based on knowledge and 
learning.  

We need a better therefore world and we contribute with our sound voices to the 
agenda, policies and actions. We can invite you to join your voice with ours and all to-
gether shape a new deal for our world: education, sustainable development, health, op-
portunities for well being, culture, collaboration, peace, democracy, technology for all.  

Looking forward to see you in the fourth event of the series, for which you can find 
more information at: http://know-summit.org. 

With 25 special issues already agreed for WSKS 2011, and six main tracks, we 
want to ask for your involvement and we would be happy to see you joining us.  

Thank––Efharisto Poli––on behalf of the Program and Organizing Committee. 

July 2010 Miltiadis D. Lytras 
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José-Ramón Hilera

Sustaining Tunisian SMEs’ Competitiveness in the Knowledge
Society . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180

Pasquale Del Vecchio, Gianluca Elia, and Giustina Secundo

An Approach to Metadata Generation for Learning Objects . . . . . . . . . . . 190
Victor Menendez D., Alfredo Zapata G., Christian Vidal C.,
Alejandra Segura N., and Manuel Prieto M.

Web-Based Learning Information System for Web 3.0 . . . . . . . . . . . . . . . . . 196
Hugo Rego, Tiago Moreira, and Francisco Jose Garćıa-Peñalvo
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David González-Ortega, Francisco Javier Dı́az-Pernas,
Mario Mart́ınez-Zarzuela, Mı́riam Antón-Rodŕıguez,
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Lara del Val, Maŕıa I. Jiménez, Alonso Alonso, Ramón de la Rosa,
Alberto Izquierdo, and Albano Carrera

Security System Technologies Applied to Ambient Assisted Living . . . . . . 389
Juan J. Villacorta, Lara del Val, Ma Isabel Jimenez, and
Alberto Izquierdo

E-Commerce Sites: Use Intention by Brazilian Users . . . . . . . . . . . . . . . . . . 395
Cayley Guimaraes, Lucas Lacerda, and Diego R. Antunes



Table of Contents – Part I XIX

Instructional Leadership and Schools Effectiveness . . . . . . . . . . . . . . . . . . . 401
Daisy Kee Mui Hung and Premavathy Ponnusamy

Conversation Threads Hidden within Email Server Logs . . . . . . . . . . . . . . 407
Sebastian Palus and Przemys�law Kazienko

Mobile System to Guide Blind People in a Well-Known Environment . . . 414
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Carlos Muñoz Mart́ın, and Miguel Ángel Conde Gonzalez

An Interactive Learning Environment for Teaching the Imperative
and Object-Oriented Programming Techniques in Various Learning
Contexts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512

Stelios Xinogalos

An Empirical Study of IT Use in Pakistani Civil Society
Organizations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521

Saqib Saeed, Markus Rohde, and Volker Wulf

Towards Understanding IT Needs of Social Activists: The Case of the
World Social Forum 2006 Organizing Process . . . . . . . . . . . . . . . . . . . . . . . . 528

Saqib Saeed, Markus Rohde, and Volker Wulf

Assessing the Liquidity of Firms: Robust Neural Network Regression as
an Alternative to the Current Ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 537

Javier de Andrés, Manuel Landajo, Pedro Lorca, Jose Labra, and
Patricia Ordóñez
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Overcoming Interoperability Weaknesses in e-Government Processes:
Organizing and Sharing Knowledge in Regional Development Programs
Using Ontologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243

Francesco Scorza, Giuseppe Las Casas, and Beniamino Murgante

An Adaptive Web-Based Support to e-Education in Robotics and
Automation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254

Paolo Di Giamberardino and Marco Temperini

The Knowledge Society: Refounding the Socius . . . . . . . . . . . . . . . . . . . . . . 266
Carel S. de Beer

Enhancing Users’ Participation in Business Process Modeling through
Ontology-Based Training . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278

A. Macris, F. Malamateniou, and G. Vassilacopoulos

Lend Me Your Voice – A Constructivist Approach to Augmentative
Communication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289

Andrea Mangiatordi, Micaela Acosta, and Roxana Castellano

Information Logistics for Incomplete Knowledge Processing . . . . . . . . . . . 295
Bogdan D. Czejdo and Miko�laj Baszun

The Strategic Partners Network’s Extraction: The Xstrat.Net
Project . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303

Nouha Taifi and Giuseppina Passiante

Green Computing: Need of the Hour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312
Rabindra Ku Jena

A Collaborative Network Model for Agrifood Transactions on Regional
Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319

Antonio P. Volpentesta and Salvatore Ammirato

Knowledge-Based Approach in Research Projects and Programs
Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 326

Constanta-Nicoleta Bodea, Narcisa Ciobotar, and Vasile Bodea



XXVI Table of Contents – Part II

System of Indicators in the Innovation Management: Business
Intelligence Applied to Tourism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336

Dayana Lozada, Francisco Araque, Jose Manuel Castillo,
Alberto Salguero, Cecilia Delgado, Marcia Noda, and
Gilberto Hernández

An Overview on Transports and ITS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343
Haris-Marina Liakou

Aggregation Procedure Based on Majority Principle for Collective
Identification of Firm’s Crucial Knowledge . . . . . . . . . . . . . . . . . . . . . . . . . . 346

Inès Saad and Salem Chakhar

Customer Relationship Management Systems – Why Many Large
Companies Do Not Have Them? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353

Manuela Cunha, João Varajão, Daniela Santana, and Isabel Bentes

Is Accessibility an Issue in the Knowledge Society? Modern Web
Applications in the Light of Accessibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . 359
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Structure of the Brazilian Sign Language (Libras) for Computational
Tools: Citizenship and Social Inclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365

Cayley Guimaraes, Diego R. Antunes,
Daniela de F. Guilhermino Trindade, Rafaella A. Lopes da Silva, and
Laura Sanchez Garcia

Organizational Knowledge Capitalization Based on Product Patterns
and Web 2.0 Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 371

Maria-Isabel Sanchez-Segura, Arturo Mora-Soto,
Fuensanta Medina-Dominguez, and Antonio Amescua

Applying a Methodological Approach to the Development of a Natural
Interaction System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381

David del Valle-Agudo, Jessica Rivero-Espinosa,
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Abstract. This paper aims to identify generic competency levels relevant to a 
particular kind of knowledge workers: software engineers. Based on previous 
works, and in particular in the description of a professional career, authors re-
view of the literature related to the characterization of the labor force in the 
Software Engineering (SE) domain. Subsequently, using a quantitative analysis 
based on investigative surveys administered to a number of representative pro-
fessionals, authors provide with a generic competency ladder adapted to the 
given career description. 

Keywords: Competences, Competency Levels, Software Engineering, Career. 

1   Introduction 

The development of intellectual capital of corporations represents one of the most 
significant challenges for today’s managers, and one of the most fertile fields for 
business innovation, human resource management and education research [1]. In 
Information Technology (IT), a knowledge intensive activity in which organizations 
support their activities [2], the importance of people is unquestionable. Within IT, 
software development is an intense human capital activity, more based in intellectual 
capital [3]. But, in spite of its importance, some authors (e.g. [4]) have indicated that 
the influence of competencies on the success of projects has not been successfully 
explored. Such competencies, key factor for project success, in the case of IT workers 
must be continually revised and improved in order to adapt workers competences’ to 
technical innovations and soft skills to evolving markets [5]. 

Based on the professional career stated in [6], in which it was established from 
seven consecutive profiles (a pyramidal model), in this paper, via an empirical re-
search, is established the generic competency levels for every role in that professional 
ladder. 

The remainder of the paper is organized as follows. Section 2 outlines relevant  
literature in the area about the field of study. In Section 3, the study conducted is 
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presented along with the description of the sample and the methods used. Conclusions 
and future work are discussed in Section 4. 

2   Competency: The Technical and the Generic 

Competences can be defined as an individual’s core skills that are causally related to a 
specific, effective criterion and/or a superior performance at work [7]. Early 20th 
century scientific management used the concept of competence [8], and is well estab-
lished in the field of human resources management since the middle of the seventies, 
due to the works by McClelland [9]. The concept of competence is associated with the 
analysis of professional activities and the inventory of what is necessary in order to 
accomplish the missions involved in these activities [10]. In [10] a taxonomy of com-
petence is set. In this taxonomy particular or technical competences are established as 
those that are necessary to carry out a very specific task of a particular job position 
and include knowledge, abilities, and skills. On the other hand, universal or generic 
competences are those that, though not linked to a specific activity or function, do 
make possible the competent performance of the tasks related to the work position, 
inasmuch as they refer to characteristics or abilities of the individual’s general behav-
iour. These competences permit individuals to adapt to changes in a more efficient 
and rapid way [10]. Generic competences and may be crucial for IT project success 
[11] but also for a wider range of organizational contexts, including all knowledge 
workers [12]. 

Due to its importance many studies have been devoted to work out which compe-
tences are crucial for IT people, some of them devoted to specific profiles (e.g. [13], 
[14), while others are more general (e.g. [15], [16]). A few studies are devoted spe-
cifically to set generic competences (e.g. [1], [17]), while others take advantage of 
ongoing education normalization processes (e.g. [18], [19]) and set both technical and 
generic competences. In this study, taking advantages of the career ladder defined in 
[6] and using the generic competences defined in [19], for each professional profile 
defined it is set a level of generic competency by means of the application of a ques-
tionnaire to a selected group of IT professionals. 

3   The Study: Putting Generic Competencies into a Software 
Engineering Career Structure 

Competency studies for software engineers do not show competency levels, and focus 
only on the possession of competencies evident in professionals which are relevant 
for successful job fulfillment. Given this current status, it was regarded fundamental 
to perform a study which analyses the opinions of professionals active in the IT field 
today [6].  

To do so, in the first term, there’s a need to describe software engineering career 
ladder described in [6] in which 7 consecutive steps from G (lower & entry level) to 
A (higher level) is defined. It is also needed to specify the set of generic competences 
used for the study. Table 1 displays a list of generic competence for computer science 
according to Casanovas et al. [19]. 
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Table 1. Set of generic competences for computer science according to [19] 

Competence # 
Capacity for analysis and synthesis 1 
Organization and planning 2 
Oral and written communication in mother tongue 3 
Problem solving 4 
Decision-making 5 
Critical thinking 6 
Team work 7 
Interpersonal skills 8 
Ability to work on an interdisciplinary team 9 
Information management 10 
Ability to work in an international context 11 
Ethical commitment 12 
Environmental sensibility 13 
Adaptation/flexibility 14 
Creativity 15 
Leadership 16 
Understanding of other cultures and customs 17 
Ability to work in an autonomous way 18 
Initiative and enterprise 19 
Quality concern 20 

3.1   Research Design 

The study consists of the application of a questionnaire in order to define competen-
cies for the SE professional profiles. A Likert scale with an even number of values 
was used, ranging from 1 to 4 points. The description of the scale will be generic for 
all competencies, showing the following order of values and descriptions: 

1= Low Level; 2= Medium Level; 3= High Level; 4= Very High Level 
Once final formats were edited, subjects received their questionnaires through 

email and sent their responses using this mean in a given period of time. 

3.2   Sample Description 

The sample consists of 47 professionals working in software development jobs within 
large enterprises (over 500 employees) during a period of, at least, five years. The 
distribution of the subjects within the categories identified previously was subse-
quently established, based on the interviews: 21 “D” (42%), 20 “C” (40%), 5 “D” 
(10%) and 4 “A” (8%). The distribution of experimental subjects shows that it was 
comprised of 6 women (13 %) and 41 men (87 %). The average age was 36.2, with an 
average experience in the business of 10.52 years. 

3.3   Results and Discussion 

With the objective of determining the scores obtained for each element, an average 
and standard deviation was calculated for the results obtained in relation to the  
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Table 2. Results of the study (Average and Standard Deviation) 

Com# G F E D C B A 
 A St A St A St A St A St A St A St
1 1.66 0.90 2.34 0.80 3.26 0.63 3.84 0.37 3.74 0.43 3.34 0.75 3.12 1.00
2 1.58 0.76 2.08 0.83 2.78 0.76 3.30 0.61 4.00 0.00 3.90 0.36 3.76 0.52
3 2.02 1.02 2.28 0.93 2.88 0.77 3.22 0.71 3.64 0.60 3.86 0.54 3.78 0.71
4 2.06 0.91 2.64 0.90 3.18 0.83 3.58 0.61 3.62 0.53 3.46 0.76 3.42 0.86
5 1.26 0.60 1.68 0.74 2.48 0.68 2.98 0.69 3.74 0.44 3.90 0.30 3.94 0.31
6 2.10 0.95 2.48 0.89 3.04 0.81 3.48 0.71 3.62 0.64 3.50 0.68 3.44 0.86
7 3.18 0.90 3.46 0.71 3.72 0.54 3.80 0.45 3.78 0.47 3.12 0.77 2.76 1.10
8 1.84 0.87 2.08 0.83 2.46 0.71 2.98 0.77 3.68 0.47 3.76 0.48 3.78 0.51
9 2.32 1.02 2.64 0.96 3.14 0.81 3.48 0.68 3.70 0.58 3.40 0.73 3.14 0.97
10 1.64 0.66 2.12 0.77 2.94 0.77 3.48 0.58 3.74 0.49 3.70 0.54 3.60 0.73
11 1.48 0.73 1.80 0.76 2.18 0.75 2.64 0.75 3.18 0.72 3.56 0.71 3.70 0.68
12 2.62 1.09 2.78 0.95 3.04 0.83 3.30 0.79 3.60 0.67 3.66 0.59 3.58 0.76
13 1.88 0.96 1.96 0.95 2.06 0.94 2.16 0.98 2.34 1.00 2.34 1.03 2.86 1.13
14 2.54 1.07 2.78 1.00 3.18 0.75 3.44 0.58 2.64 0.56 3.46 0.79 3.40 0.81
15 2.38 0.99 2.72 0.93 3.28 0.76 3.58 0.61 3.32 0.77 3.00 0.93 2.88 1.06
16 1.18 0.44 1.62 0.67 2.32 0.65 3.02 0.69 3.70 0.46 3.78 0.42 3.90 0.36
17 1.56 0.81 1.76 0.87 1.92 0.85 2.18 0.77 2.64 0.90 2.96 0.94 2.82 0.90
18 3.08 0.94 3.30 0.79 3.46 0.68 3.36 0.72 3.16 0.87 2.98 0.94 2.82 1.08
19 2.08 0.99 2.46 0.89 2.72 0.81 3.04 0.73 3.38 0.60 3.40 0.65 3.60 0.68
20 2.90 1.00 3.30 0.79 3.54 0.61 3.82 0.39 3.86 0.41 3.58 0.54 3.46 0.76

 
relative importance of the scores. The results are demonstrated in Table 2 (A= Aver-
age; St= Standard Deviation). 

Standard deviations are, in general, less than unity. The cases of significant vari-
ability, for a total of thirteen, are presented on five occasions to the figures of "A" and 
"G", demonstrating once to the figures of "B", "C" and "F". With regards to compe-
tences, two roles present standard deviations greater than unity for "Environmental 
sensibility". 

The most important competence for all professional figures, according to the sum 
of their averages is "Quality concern" followed by "Team Work". The competence 
less valuable is "Environmental sensibility" followed by "Understanding of other 
cultures and customs". With respect to professional figures, the one that requires more 
generic competency, according to respondents is "C" followed by "B" and "A". 

3.4   Competency Level Proposal 

Table 3 shows the competency level required for generic competence and SE profes-
sional profile. Competency values have been attributed according to the scores given 
by the experimental subjects, reflecting competency requirements for different profes-
sional profiles. Scores, expressed in a Likert scale ranging from 1 to 4, have initially 
been assigned by rounding the average scores for different professional profiles. Sub-
sequently, they have been refined according to the competency scales which had been 
defined previously, in order to finally establish the evolution of competencies of  
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employees in the business environment defined. This proposal however is different in 
a sense from sample opinions. According to them, the top level of generic compe-
tency levels is reached in “C”. Our proposal is to reach this rank #1 in A. This is due 
the conviction that, opposite from technical competence as stated in [6], generic com-
petence improves with the time. 

Table 3. Generic competence level per profile 

Competence A B C D E F G 
Capacity for analysis and synthesis 4 4 4 4 3 2 2 
Organization and planning 4 4 4 3 3 2 2 
Oral and written communication in 
mother tongue 

4 4 4 3 3 2 2 

Problem solving 4 4 4 4 3 3 2 
Decision-making 4 4 4 3 2 2 1 
Critical thinking 4 4 4 4 3 3 2 
Team work 4 4 4 4 4 3 3 
Interpersonal skills 4 4 4 3 2 2 2 
Ability to work on an  
interdisciplinary team 

4 4 4 3 3 3 2 

Information management 4 4 4 4 3 2 2 
Ability to work in an international 
context 

4 4 3 3 2 2 1 

Ethical commitment 4 4 4 3 3 3 3 
Environmental sensibility 4 3 2 2 2 2 2 
Adaptation/flexibility 4 4 4 4 3 3 2 
Creativity 4 4 3 4 3 3 2 
Leadership 4 4 4 3 2 2 1 
Understanding of other cultures and 
customs 

4 4 3 2 2 2 1 

Ability to work in an autonomous 
way 

3 3 3 3 3 3 3 

Initiative and enterprise 4 4 3 3 3 2 2 
Quality concern 4 4 4 4 4 3 3 

4   Conclusions and Future Work 

People are a critical information technology (IT) issue [20]. Competences and compe-
tence structures for IT professionals can be seen as enablers for the Knowledge Soci-
ety, needed also of intellectual capital and competent IT workers [21], moreover. 
Individual differences have been identified as one of the paradigms for the research of 
human factors in software development [22]. Those differences can be measured 
using the competence paradigm. However, in order to know the performance of a 
given worker, competency levels for each of the roles must be defined.  

This paper aims at the identification of those levels using two known tools. On the 
one hand, the pyramidal model for professional careers, identifying one single profes-
sional track going from Junior Programmer to IT Director, identified in [6]. On the 
other hand, generic competences list provided by [19]. The result of the study  
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conducted states generic competence levels for the ladder. According to its results, 
generic competence excellence is reached in a determined professional profile, in this 
case “C”, followed by “B” and “A”. The reason why “C” and not “A” is the top of the 
competence ranking can be found in that generic competences list provided by [19] is 
designed to be applied in a computer science academic context, without including 
management related competences. About most valued generic competences, "Quality 
concern" and "Team Work" can be seen as the most valued competences for software 
engineering professionals. 

As future research, we propose to investigate the inclusion of more manager-like 
competences that can draw in a more accurate way higher roles. Moreover, authors 
suggest the creation of an evaluation model allowing the identification of strengths 
and weaknesses of the competencies of their employees using state of the art tools and 
technologies. 
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Abstract. In this paper we will define an ontology about the semantic
content of ocean satellite images in which we are able to represent types
of ocean structures, spatial and morphological concepts, and knowledge
about measures of temperature, chrolophyll concentration, among oth-
ers. Such ontology will provide the basis of a classification system based
on the low-level features of images. We have tested our approach using
the Protegé semantic web tool.

1 Introduction

The need to access information in large volumes of image data, e.g. big im-
ages, large image archives, distributed image repositories, etc, has motivated
the research in the field of Image Retrieval (IR) [DJLW08, LZLM07]. Images
can be described by means of the name, date, author, color, resolution, etc.
However, images can be also described by means of the so-called “semantic
content”. In this context, the so-called Content-based Image Retrieval (CBIR)
technology [Han08, DJLW08, WL08] is focused on the definition of mechanisms
for analysing, detecting and extracting the high-level semantic content of im-
ages from low-level features, the representation of the semantic content, and
the retrieval of images. Some tools of CBIR: VisualSEEK [SC97], SIMPLIcity
[WLW01] and ALIPR [LW08], among others, have been already developed.

On the other hand, the CBIR community is interested in the combination
of IR with the Semantic Web (SW) [BLHL+01] in order to have a framework
for semantic content modelling. The SW aims to provide mechanisms for repre-
sentation and exchange of knowledge through the net. Two formalisms, named
RDF (Resource Description Format) [LS04] and OWL (Web Ontology Language)
[GHM+08] have been proposed for the SW. This later is an extension of the
former, and they provide languages for describing semantic information about
a domain of interest. Semantic information is considered as an ontology (and
meta-data) about the domain. An ontology expresses the elements of the domain:
classes, properties and individuals, and the intended meaning of the elements:
hierarchical relationships, restrictions, combinations of concepts, etc.
� This work has been partially supported by the Spanish MICINN under grant

TIN2008-06622-C03-03.
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In this context, some authors have proposed the introduction of ontologies in
images (and multimedia) annotation and retrieval. This is the case, for instance,
of the proposed [TPC04, IT04, NST+06, ATSH09] ontology based modelling of
MPEG-7 [CSP01]. Basically, the proposed ontology based models aim to adapt
the XML-based MPEG-7 specification to a more general framework based on
RDF and OWL, looking for a semantic framework for multimedia features. Such
ontology-based semantic framework is more suitable for combination of multiple
resources of multimedia elements in which low and high level features can be
semantically described, allowing to use the reasoning capabilities of ontology
based models. An interested line of research in this context is the study on how
ontologies can be used for modelling concrete domains. This is the case of [GC05]
for music meta-data, the M-OntoMat-Annotizer domain specific tool [BPS+05],
and the Rules-By-Example [LH10] approach used in the fuel cell domain.

On the other hand, the research field of Computer Vision (CV) has studied
how to analyse and detect the content of images by applying pattern recognition
techniques (see [May99, EM09, MME05, MEM07]) based on decision trees, ex-
pert rules and neural networks, among others (see [PGMC05, PCG07] for some
examples). One of the domains in which such techniques have been successfully
applied is satellite images of the land and the ocean. Basically, such techniques
are based on the pre-processing of images and segmentation, and in applying ma-
chine learning methods in which an expert participates. Such training methods
are able to obtain image classifiers that can detect, for instance in the case of
ocean images, ocean structures like upwellings, eddies and wakes from low-level
features of images. Such low-level features of images are related to the spatial
and morphological relationships: shape, size, land distance, among others, and
measures about temperature and chlorophyll temperature, among others.

In this paper we will define an ontology about the semantic content of ocean
satellite images in which we are able to represent types of ocean structures, spatial
and morphological concepts, and knowledge about measures of temperature,
chrolophyll concentration, among others. Such ontology will provide the basis of
a classification system based on the low-level features of images. We have tested
our approach using the Protegé [GMF+03] semantic web tool.

2 Ontology Based Modelling of Ocean Satellite Images

Our work can be summarized as follows:

– We have a repository of images about a certain area of the ocean. For each
image we have the date, the latitude and the longitude.

– We can have several types of images: images about temperature and about
chlorophyll concentration, among others, usually of the same area and date.
The type of image depends of the type of band used.

– Each image is pre-processed and segmented for obtaining a set of regions for
each image. Each region is described by means of a set of low-level features
including: perimeter, area, volume, grey scale, barycenter, inertia moments,
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Fig. 1. Snapshot of the Tool

among others. Depending of the type of the image, we can have data about
temperature, chlorophyll, etc.

– The processing of images depends on the type of satellite, the type of sensor,
the band and the spatial resolution. In particular, a given satellite (for instance,
NOAA,AQUA) can be equipped with sensors (for instance, AVHRR,MODIS)
and each sensor can cover several bands (for instance, thermic infrared, visi-
ble), each one with an spatial resolution (for instance, 1 km, 250 m).

– Now, we would like to model the parameters for classifying satellite images by
means of an ontology. With this aim, we have used the Protegé tool in which
data about images, processed images and regions associated to processed
images, and the type of images (temperature, chlorophyll concentration, etc)
are introduced. The classifiers have to be organised in terms of the type of
image for which is suitable, including satellite, band, sensor, etc.

– In summary, the ontology should be able to represent:

• The types of images we handle and the information about images: satel-
lites, sensors, bands and spatial resolutions.

• Processed images, regions detected from processed images and low-level
features.



Ontology-Based Modelling of Ocean Satellite Images 11

• Kinds of ocean structures and their relationships.
• Parameters required for classifying images.

3 Using the Protegé Tool

In summary, the Protegé tool provides support (Figure 1 shows an snapshot of
the tool) for the following tasks:

– Definition of a suitable ontology of semantic concepts and relationships be-
tween them, about the content of images. Such concepts can be hierarchically
defined.

– Detection of inconsistences about the semantic concepts.
– Definition of a suitable ontology for spatial and morphological concepts and

measures. Such concepts and measures can be hierarchically defined.
– Detection of inconsistences about spatial and morphological concepts and

measures.
– Defining parameters and elements of a classifying system for ocean satellite

images.
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1   Introduction 

In general students and educative institutions has been adopted the Internet technolo-
gies as their first source of information. The Web and its intrinsic characteristics  
allow the content to evolve from a static to a dynamic organization by including adap-
tive processes, making the user’s experience to be improved and enhanced [1]. This 
content, developed in form of Units of Learning (UoL) include one or several learning 
objects and their related multimedia material. 

To ensure that material have some desirable characteristics like to be standardized, 
open, compatible and interchangeable be must use standards and specifications to 
define and construct the UoL. One way to achieve that is to see those units in a se-
mantic way instead of been seen in a syntactical way and the conceptualization used 
is the Semantic Web in which the meaning (semantics) of information and services on 
the web is defined, making it possible for the web to “understand” and satisfy the 
request of people and machines to use the web content [2]. 

2   Applicable Standards and Specifications 

The proliferation of web platforms focused to support educative environments forced 
the creation of new conceptions about how the learning and teaching processes must 
be performed and innovative ideas to set new interactions between the involved 
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agents, and also to define new requisites to define the educative elements to be inter-
operable, reusable and interchangeable between several systems and platforms. 

Before the bloom of the Web, the educative environments were developed consid-
ering closed communities, closed context and proprietary technologies. As the Web 
evolves, it is palpable the possibility to interchange and share elements and resources, 
lessons, courses or even data about students. To achieve that is necessary to use a 
common language to identify the characteristic of those elements independently of its 
origins. 

In consequence several organizations, universities and research centers across the 
world are working to define specifications and standards to define how the instruc-
tional elements must be annotated to ensure their compatibility and reusability. In this 
way the possibilities of the learning processes supported in technologies are broaden 
to support personal formation and task automation [3].  

The technologies of educative metadata identify and annotate in a homogeneous 
way the techniques, methods and elements involved in the formative processes with 
the aim to ease their interchange, distribution and reuse in several systems and  
resources. Through those technologies we can identify learning resources, student 
profiles, test and evaluations, digital repositories, competences or vocabularies, 
among others [4]. 

So some initiatives become into proposals know as standards, specifications and 
application profiles that help us to annotate educative elements by defining their at-
tributes or characteristics named as educative metadata. Between the organizations 
involved in the development of those standards we must to mention the IMS consor-
tium and inside those, the IMS QTI1 (Question and Test) specifically. 

Two main concepts inside the educative standards and specifications are the Learn-
ing Objects (LO) and metadata. A LO is any digital or not digital entity that can be 
used to educate as it is described in the IEEE LOM (Learning Object Metadata) [5], 
also is a digital entity that can be used, reused and being referenced in an educative 
lesson. A metadata is a data about data that can be used to identify information about 
a LO to know their characteristics. The use of metadata in an educative context is 
useful because we can manipulate easily the educative resources. The educative 
metadata can be seen as descriptors but also contain information for management and 
structure purposes. 

The internal structure of each standard or specification can vary but most of them 
define a data model indicating the necessary and optional elements also their labels, 
attributes. Most of them ensure the interdependency and interoperability using the 
XML Language (eXtensible MarkUp Language) [6]. 

3   Standardized Description of Educative Test 

From the computational way of view, the challenge is to design tools that not only be 
directed to the content and resource development but also that support the instructive 
design modeling without prescribing any specific approach, also it must be ensured 
that the resources and elements can be reused so the time and effort to define can be 

                                                           
1 http://www.imsglobal.org 
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reduced. This is the goal of educative modeling languages (EML). One example of 
this technology is the IMS QTI. 

The kind of test we considered to develop in our research was an objective test to 
ease the categorization of items and the automatic evaluation. The IMS QTI specifica-
tion describes a core structure to show questions and test and the corresponding re-
sults. This specification uses the XML language to describe an item, containing the 
question, associated data, score and feedback. The basic element is an item covering 
the definition of the question, variables and response(s) (Fig. 1). 

Fig. 1. QTI-XML file containing a simple item 

 
 
 
 
 
 
 
 
 
 

Fig. 2. QTI-XML file containing a Test 

To define a test, the QTI specification group many items or assessmentItem whit-
ing a group of associated rules to show only selected items with a specific order. 
Those rules describe specific routes inside the test structure, when the responses will 
be send to processing and when (if exist) the feedback will be showed to the student. 

A test structure covers the definition of an assessmentTest element, including the 
attributes, outcomeDeclaration, timeLimits, testPart, outcomeProcessing and test-
Feedback (Fig. 2). 

As you can notice, in a Test element, we can define one or more testPart sections, 
those sections could help us to define special characteristics like specific navigation 
modes (linear or random), session controls, maximum number of attempts, and spe-
cial configuration to show the possible solutions to the students after they answer a 
question. 
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Inside a testPart section (that we can identify for our purposes as a second level in-
side the definition of a test element) we can set another special section: the assess-
mentSection. This sub-section could group one item definitions that, in this case share 
some considerations or characteristics. One characteristic we like to mention in  
special are the branch and precondition labels that we can define and use in this sub-
section. Those instructions were the ones that allow us to define the adaptation char-
acteristics in the test we defined. In Fig. 3 we show a QTI with the definition of a 
testPart with the basic inner-labels to define sections, branch and bifurcations. 

 

Fig. 3. QTI code example for a testPart definition 

4   Double Adaptation Test 

Our proposal is the definition of items and complete test incorporating multimedia 
material to adapt the final presentation to the needs or preferences of the students so 
we can reduce the stress that in general used to be present when a student answers a 
test (First form of adaptation). Also we categorized and organized each item inside 
structures to split those according their level of complexity defined in the authoring 
phase (Second form of adaptation). 

We take in consideration the fact that in QTI you can design elements with high 
granularity by defining an item in which you can refer to external files (such as mul-
timedia files) and in consequence those items being referenced from more complex 
objects (like complete test) or being packaged in an auto contented file that could be 
used by LMS (Learning Management Systems). 
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The test structure include several items with specific use characteristics such as bi-
furcation and branch labels allowing an adaptive navigation, that will be executed 
depending the result of the evaluation of the labels defined before (precondition) or 
after (branch). We used those structures to organize and define adaptive test in an 
innovative way. 

The adaptive presentation methods use prerequisites, comparative, additional or al-
ternative explications (for example, to show the same information in different ways) 
or enhanced information to adapt the final presentation according to the user’s needs 
or preferences. From those methods we focused in the alternative explication because 
with this, we can store several versions of the same information to show to the users 
following pre-stored conditions in user profiles in the LMS. 

In such way we split one single item (the one that fulfill one instructional objec-
tive) into several ones, each one with different external multimedia file reference 
(audio, video or text). We then grouped those items with the same type of multimedia 
references into a testPart, so we defined at least three testPart in complete test: Audi-
tive testPart, video testPart and text testPart. 

From the view point of the adaptation techniques, we categorized our adaptive test 
object into the adaptive hidden of links, which hides, disable or eliminates links that 
are not relevant to the user. When the student is answering a test the system take into 
account the response to the last item to show the next item, in this way we “hide” or 
ignore all those items whose level of complexity are not relevant to the student. 

4.1   QTI Elements to Perform the Adaptation 

An item is the basic element of a test. In this we consider the QTI label <img src> 
which allow the item designer to define the physical route to a multimedia file. In this 
way the teacher, in the authoring phase could define a general item to fulfill a single 
instructional objective and set up to three different routes (each for audio, text or 
video file). Those item objects are the core elements in which we define the first ad-
aptation process taking in consideration the user’s presentation preferences. 

The next level in the test definition is the QTI label <assessmentSection>, which 
allows us to group one or more items according to the type of external multimedia file 
referenced. We then use the <testPart> label to group at last three assessment  
sections. 

Also we use the <precondition> and <branchRule> labels to control the flow in 
which each item element is showed to the student. The precondition structure allows 
us to evaluate a condition before the execution of an item. The result of that condition 
determines if an item is showed or not. The branchRule structure allows us to evalu-
ate a condition after the execution of an item. The result of that condition determines 
which item will be displayed to the student.   

In Figure 4 we show the basic notation with the definition of a testPart including 
only items with external references to video files. 
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<xml version=”1.0” encoding=”UTF-8”?> 
<! – Previous testPart definition for auditive and text items… -- > 
... 
<testPart identifier=”visualTest” navigationMode=”linear” submissionMode=”individual”> 
   <!—special section to display the first normal item to start the adaptation in the complexity level --> 
   <itemSessionControl showFeedBack=”false” maxAttempts=1 showSolution=”false”  
   <assessmentSection identifier=”firstNormalItem” title=”first Normal Item to start the 
  adaptation in the complexity level” visible=”true”> 
      <assessmentItemRef identifier=”firstNormalItem” href=”firstNormalItem.xml”> 
         <!—If student answer correctly then the process make a bifurcation to the high complexity level -- >  
         <branchRule target=”highSection”>  
            <match> 
               <variable identifier=”firstNormalItem.unifiedResult” / > 
               <baseValue baseType=”identifier”>Y</baseValue> 
            </ match> 
         </branchRule> 
         <!—If student answer incorrectly then the process make a bifurcation to the low complexity level -- > 
         <branchRule target=”lowSection”> 
            <match> 
               <variable identifier=”firstNormalItem.unifiedResult” / > 
               <baseValue baseType=”identifier”>N<7baseValue> 
            </match> 
         </branchRule> 
      </assessmentItemRef> 
   </assessmentSection> 
 
   <assessmentSection identifier=”highSection” title=” Section with high level items” visible=”true”> 
      <assessmentItemRef identifier=”highLevelItem1” href=”highLevelItem1.xml”> 
         <precondition> 
            <match> 
               <variable identifier=”firstNormalItem.unifiedResult” /> 
               <baseValue baseType=”identifier”>Y</baseValue> 
            </match> 
         </precondition> 
         <branchRule target=”highLevelItem2” href=”highLevelItem2.xml”> 
            <match> 
               <variable identifier=”highLevelItem1.Response” /> 
               <baseValue baseType=”identifier”>Y</baseValue> 
            </match> 
         <branchRule target=”NormalSection”> 
            <match> 
               <variable identifier=highLevelItem1.Response” /> 
               <baseValue baseType=”identifier”>N</baseValue> 
            </match> 
         </branchRule> 
      </assessmentItemRef> 
   </assessmentSection> 
 
   <assessmentSection identifier=”lowSection” title=” Section with low level items” visible=”true”> 
      <assessmentItemRef identifier=”lowLevelItem1” href=”lowLevelItem1.xml”> 
         <precondition> 
            <match> 
               <variable identifier=”firstNormalItem.unifiedResult” /> 
               <baseValue baseType=”identifier”>N</baseValue> 
            </match> 
         </precondition> 
         <branchRule target=”NormalSection”> 
            <match> 
               <variable identifier=”lowLevelItem1.Response” /> 
               <baseValue baseType=”identifier”>Y</baseValue> 
            </match> 
         <branchRule target=”lowLevelItem2” href=”lowLevelItem2.xml”> 
            <match> 
               <variable identifier=lowLevelItem1.Response” /> 
               <baseValue baseType=”identifier”>N</baseValue> 
            </match> 
         </branchRule> 
      </assessmentItemRef> 
   </assessmentSection> 
 
   <assessmentSection identifier=”normalSection” title=” Section with Normal level items” visible=”true”> 
      <assessmentItemRef identifier=”normalLevelItem1” href=”normalLevelItem1.xml”> 
         <branchRule target=”normalItem2” href=”normalItem2.xml”> 
            <match> 
               <variable identifier=”normalLevelItem1.Response” /> 
               <baseValue baseType=”identifier”>Y</baseValue> 
            </match> 
         <branchRule target=”lowLevelItem2” href=”lowLevelItem2.xml”> 
            <match> 
               <variable identifier=normalLevelItem1.Response” /> 
               <baseValue baseType=”identifier”>N</baseValue> 
            </match> 
         </branchRule> 
      </assessmentItemRef> 
   </assessmentSection> 
</testPart>     

Fig. 4. Basic QTI notation for an Adaptive Test [7] 
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Please note the first item definition: firstNormalItem. This item is always displayed 
in first time to determine the level of complexity of the next items. This first normal 
item is, obviously a normal level complexity and does not score to the final result of 
the test. 

After this first normal item has been displayed and answered by the student, the re-
sponse is evaluated and the systems branch (in blue in the QTI code) to the correct next 
question: to a higher level question if she/he responded correctly or to a lower level 
question if the response is wrong. Let’s assume that the student responded correctly to 
this first normal item, then the process branch to the high level assessment section and 
display the first high level item but before that a precondition instruction is evaluated. 
The process continues by evaluating the responses every time an item is displayed, 
performing branching processes, going from high, normal or lower assessment sec-
tions. Please note that the processing of a test in real time allow to show only the items 
never displayed before to avoiding the display of a same question several times. 

5   Implementation and Results Obtained 

We develop an authoring tool to construct items and test with adaptation characteris-
tics, following open standards and specifications like the IMS QTI, CP (Content 
Packaging) and LD (Learning Design) and the XML language. The aim is to allow to 
the author to define items and test using a graphical interface starting from the defini-
tion of single questions to the construction of complete test packaged using IMS CP 
and delivered in a .zip package [8], [9]. 

The application covers the following activities: (1) Question Construction manage-
ment, (2) Test Construction management, (3) User management, (4) Test management.  

To verify that an adapted test is better for the students in terms to ease their answer 
and understanding, we apply an exam to evaluate the level of knowledge in English 
language to a group of students in the University of Salamanca. We split this group 
into two: for the first group we applied the test with questions and accompanying 
multimedia material that matches their preferences of presentation (audio, text or 
video); for the second group we applied a test that did not match these preferences. 
Also, we applied a test a test to determine the learning style of each student, prior to 
the adaptive test. 

Please, recall that this test also perform an adaptation in the level of complexity of 
each item, for this we organize the items grouping them according this characteristic 
and, in a higher level, we set a classification according to the multimedia material 
they are refereeing to.  

The aim of this activity is to evaluate our thesis hypothesis that, if a student is  
presented with an adaptive test that matches its preferences of presentation of the 
accompanying multimedia material he/she could average better results in a test. 

The evaluation included the following statistical test [7],[10]: 

• Final note: To check if the final note of the test is higher for the students with 
adapted test. 

• Time to response: To check if the total time to answer the test is lower when an 
adapted test is presented to the student. 

• Level of satisfaction: To check if the level of satisfaction reported by the student is 
higher when the test is adapted to his/her preferences. 
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For the final note test the results were: the average final note obtained by the students 
with an adapted test was 6.6 points, whilst for students without adapted test, the final 
note was of 5.9 points (t test = 0,836). 

In the time of response the results were: the average time for an adapted test was 
17 minutes whilst for an not adapted test was 20 minutes ( t test=0.964). 

The level of satisfaction was obtained from the students themselves from a poll af-
ter they answer the test. It cover level of satisfaction from 1 (lower satisfaction) to 5 
(highest satisfaction). The results were: for an adapted test 3.9 and for not adapted test 
3.6 (t test=0.821). 

Bring to mind that, the statistical test was applied only to verify the results for the 
adaptation process in the presentation of the multimedia material, but this test also 
performs the adaptation in the complexity level for all participants. 

Also, we think that these results must be taken with some considerations at the 
time to make generalizations. In other words the results obtained in this work may 
change in other learning environment and stated that this is an internal work. Upon 
this, we consider that our conclusions are a science contribution for future works in 
this area. 

6   Conclusions 

Online assessment is an important step inside the e-learning process, helping to im-
prove the learning and teaching experience. New developments in this area look to be 
compliant with accepted standards like the IMS QTI. This gives the convenience to 
those works to be interoperable and adaptable to several learning platforms. In con-
cordance, referring to the assessment activity, we can think that it must be interoper-
able as well, because it is one element of the e-learning process and play an important 
role inside this task. 

Adaptability is another key factor in assessment. Given the fact that assessment is 
an important element of the e-learning process and the fact that this process look to be 
interoperable, then we can think that the assessment tool could be used with different 
educative content administrators with different conceptualizations and ways to design 
an ways of purposes to the students. To face this situation it is necessary to develop a 
test with different types of resources, different kind of assessments, groups of stu-
dents, kind of questions, etc. 

Under this conceptualization, we created and applied an adaptive test to a group of 
students to evaluate the hypothesis that, if an assessment tool is adapted to the user`s 
needs or preferences we can reduce the time to answer the test while we increase the 
level of satisfaction of the user at the same time. 

Acknowledgment 

This work is partially supported by the Regional Ministry of Education of Junta de 
Castilla y León through the project GR47. 

Héctor Barbosa thanks the National System of Technological Institutes (SNIT–
Mexico) for its financial support. 



 Use of the Question and Test Specification to Define Adaptive Test 21 

 

References 

1. Barbosa, H., Garcia, F.: Importance of the online assessment in the e-learning process. In: 
6th International Conference on Information Technology-based Higher Education and 
Training ITHET & IEEE, Santo Domingo (2005) 

2. Barbosa León, H.G., García Peñalvo, F.J., Rodríguez-Conde, M.J.: Construction of As-
sessments with Double Adaptation Process. In: Iskander, M. (ed.) Innovative Techniques 
in Instruction Technology, E-learning,E-assesment, and Education, pp. 156–160. Springer 
Science + Business Media B. V., Heidelberg (2008) ISBN 978-1-4020-8738-7, e-ISBN 
978-1-4020-8739-4 

3. Barbosa, H., García, F.: Adaptive Assessment Tool for the Hypertext Composer, ICTE 
2005. In: Proceedings of the 3th, Internatonal Conference on Multimedia and Information 
and Communication Technologies in Education: m-ICTE 2005, Cáceres, Spain, vol. 11, 
pp. 16–20 (2005) 

4. Berlanga, A., García, F.: Diseños Instructivos Adaptativos: Formación Personalizada y 
Reutilizable en Entornos Educativos. Tesis Doctoral. Departamento de Informática y 
Automática. Universidad de Salamanca, España (2006) 

5. IEEE LOM. IEEE 1484.12.1-2002 Standard for Learning Object Metadata 
http://ltsc.ieee.org/wg12 (retrieved January 2006)  

6. Bray, T., Paoli, J., Sperberg-MacQueen, C.M., Maler, E., Yergeau, F. (eds.): Externsible 
Markup Language (XML), 3rd edn. v 1.0. World Wide Web Consortium Recommenda-
tion, http://www.w3.org/TR/2004/REC-xml-20040204 (retrieved January 
2006) 

7. Barbosa, H., García, F., Rodríguez-Conde, M.: Generador de Pruebas Objetivas Adaptadas 
a las Preferencias de Presentación de los Usuarios. Doctoral Thesis (In revision). Departa-
mento de Informática y Automática. Universidad de Salamanca, España (2007) 

8. Barbosa, H., Garcia, F., Rodriguez, M.: A Tool for Online Assessment in Adaptive e-
Learning Platform. In: Proceedings of the eUniverSAL Conference, Virtual, Salamanca, 
Spain (2008) 

9. Barbosa, H., Garcia, F., Rodriguez, M.: Construction of Assessments with Double Adapta-
tion Processes. In: Elleithy, K. (ed.) Advanced Techniques in Computing Sciences and 
Software Engineering (2010) ISBN: 978-90-481-3659-9 

10. Barbosa, H., Garcia, F., Rodriguez, M.: Adaptive Assessments Using Open Standards. In: 
Proceedings of the CISSE 2009 Congress, University of BridgePort, USA (2009) 



 

M.D. Lytras et al. (Eds.): WSKS 2010, Part I, CCIS 111, pp. 22–27, 2010. 
© Springer-Verlag Berlin Heidelberg 2010 

A Survey on Ontology Metrics 

Juan García, Francisco Jose' García-Peñalvo, and Roberto Therón 

Computer Science Department. Science Education Research Institute (IUCE). GRIAL  
Research Group. University of Salamanca 

University of Salamanca, Spain 
{ganajuan,fgarcia,theron}@usal.es 

Abstract. Ontologies have been widely used in almost any field of application. 
The use of ontologies should involve the possibility of evaluation of the quality 
and correctness of them. Some tools and metrics have been proposed to reach 
this goal. ONTOMETRIC, OntoQA and Protégé represent the most important 
tools to evaluate ontologies. On the other hand, diverse cohesion, coupling and 
ranking metrics have also been proposed, as well as methodologies such as On-
toClean. This paper analyses these tools and metrics, compare them and finally 
reviews the current state-of-the-art concerning to ontology metrics.  

Keywords: Ontology metrics, OWL, ontology cohesion, ontology coupling and 
ontology ranking. 

1   Introduction 

In general, an ontology describes formally a domain of discourse. Typically, an ontol-
ogy consists of a finite list of terms and the relationships among these terms. Ontolo-
gies play an important role to provide shared knowledge models to semantic-driven 
applications targeted by Semantic Web. Ontology metrics represent an important 
approach due to they can help to assess and qualify an ontology. From the viewpoint 
of ontology developers, by assessing quality of ontology, they can automatically rec-
ognize areas that might need more work and specify some parts of the ontology that 
might cause problems. Furthermore metrics are useful in the process of reuse because 
before using a previously defined ontology would be desirable to evaluate it in order 
to determine the worthiness of using it. Metrics should always be taken into account 
to evaluate ontologies both during engineering and application processes. This paper 
starts with a brief introduction of ontologies and metrics, and then the second section 
includes some metric definitions. The third section includes an overview of the tools 
that implement some metrics. The fourth section makes a comparative over the differ-
ent metrics and finally the conclusions are discussed. 

2   Metric Definitions 

Diverse ontology metric proposals have been done in the past years; such as [6] that 
describes some metrics to normalize ontologies and [7][12] that represent a way to 
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rank them. The paper [6] reviews the current state-of-the-art and basically proposes 
normalization as a pre-process to apply structural metrics. This normalization process 
consists of five steps: name anonymous classes, name anonymous individuals, clas-
sify hierarchically and unify the names, propagate the individuals to the deepest pos-
sible classes and finally normalize the object properties. This proposal is focused on 
content metrics based on OntoMetric framework and basically they have been pro-
posed to improve ontology behavior or to fix some mistakes. Papers [7][12] propose 
some metrics to rank ontologies. Basically this proposal consists of a Java Servlet to 
process as inputs some keywords introduced by the user. Then the framework 
searches using Swoogle1 engine and retrieves all the URI's representing the ontologies 
related with these keywords. Then the framework searches on its internal database if 
these ontologies have been previously analyzed and retrieves their information. Fi-
nally the framework ranks retrieved ontologies. 

Orme et al. [10] proposed a set of coupling metrics for ontology-based systems 
represented in OWL, these metrics are: the number of external classes (NEC), refer-
ence to external classes (REC), and referenced includes (RI). This proposal defines a 
new type of coupling measurement for system development that defines coupling 
metrics based on ontology data and its structure. The first proposed metric is NEC, 
representing the number of distinct external classes defined outside the ontology but 
used to define new classes and properties in the ontology. The external classes can 
include standard classes defined as ontology language primitives and user-defined 
classes from other ontologies. The second metric REC is the number of references to 
external classes in the ontology. As we described above, NEC is a direct measure of 
the number of classes in the ontology. REC is a direct measure of the number of fan-
outs (in this case fanouts are different class hierarchies with external roots) within the 
ontology resulting from external classes. RI is a direct measure of the number of ref-
erenced includes in the ontology. Authors have also proposed some cohesion metrics 
for ontologies [13]. They proposed a set of ontology cohesion metrics to measure the 
modular relatedness of OWL ontologies. These metrics are Number of Root Classes 
(NoR), Number of Leaf Classes (NoL) and Average Depth of Inheritance Tree of all 
Leaf Nodes (ADIT-LN). Authors define NoR metric as the total number of root 
classes explicitly defined in the ontology. A root class in an ontology means the class 
has no semantic super class explicitly defined in the ontology. NoL metric is defined 
as the number of leaf classes explicitly defined in the ontology. A leaf class in an 
ontology means the class has no semantic subclass explicitly defined in the ontology. 
Finally ADIT-LN is defined as the sum of depths of all paths divided by the total 
number of paths. A depth is the total number of nodes starting from the root node to 
the leaf node in a path. The total number of paths in an ontology is all distinct paths 
from each root node to each leaf node if there exists an inheritance path from the root 
node to the leaf node. And root node is the first level in each path. 

Yinglong et al. [14] proposed another set of ontology cohesion metrics to measure 
the modular relatedness of ontologies in the context of dynamic and changing Web. 
These metrics have been defined taking into account the cohesion principle from 
Object Oriented Approach adapted to ontologies. Authors concentrate on measuring 
inconsistencies in ontologies and fully consider the ontological semantics rather than 

                                                           
1 http://swoogle.umbc.edu 
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structure. The metrics they propose are Number of Ontology Partitions (NOP), Num-
ber of Minimally Inconsistent Subsets (NMIS) and the Average Value of Axiom  
Inconsistencies (AVAI). This work also describes the algorithms to compute these 
metrics and validate the metrics by using validation frameworks. These metrics are 
focused on assessing the quality of ontologies. Authors define NOP metric as the 
number of semantical partitions of a knowledge base. NMIS is defined as the number 
of all minimally inconsistent subsets in a knowledge base. This metric is useful to 
measure the scope of inconsistency impacts of a knowledge base. The third metric 
AVAI is defined as: the ratio of the sum of inconsistency impact values of all axioms 
and assertions to the cardinality of the knowledge base. Moreover, the article analyses 
and validates the proposed metrics. Generally speaking, the advantages of these met-
rics include the possibility of assessing the quality of a consistent ontology. 

OntoClean methodology [4], [5] proposes the use of some defined metaproperties. 
These metaproperties are rigidity, unity, identity and dependency. Authors have bor-
rowed these concepts from their ancient philosophical counterparts. The methodology 
consists of assigning these metaproperties to the entities in order to provide with a 
logical and semantic meaning. Applying these metaproperties results on imposing 
several constraints on the taxonomic structure of an ontology and let to develop a 
conceptual analysis of the concepts and their validity. Moreover this methodology let 
to analyze and detect not logically consistent relationships. 

YANG et al. [15] proposed metrics from a different point of view taking into ac-
count the evolution of the ontologies. Authors suggest a metrics suite of complexity, 
which mainly examine the quantity, ratio and correlativity of concepts and relation-
ships, to evaluate ontologies from the viewpoint of complexity and its evolution. 
These metrics are divided into two groups: Primitive Metrics and Complexity Met-
rics. The Primitive metrics include TNOC (Total Numbers of Concepts or Classes), 
TNOR (Total Number of Relations), TNOP (Total Number of Paths), where a path is 
defined as a trace that can be taken from a specific particular concept to the most 
general concept in the ontology. The first Complexity Metric defined is the average 
relations per concept that is calculated by dividing TNOR by TNOC. The second 
metric is the average paths per concept, and is calculated by dividing TNOP by 
TNOC. 

3   Tools That Implement Metrics 

There are some developed tools that implement diverse metrics. ONTOMETRIC, 
OntoQA and Protégé represent the main available proposals. We consider that On-
toQA [8][9] represents the main proposal about metrics on ontologies. It proposes 
some Schema Metrics to measure the richness of schema relationships, attributes and 
schema inheritance. These metrics are focused on evaluating the ontology in general. 
Other proposed categories are class richness, average population, cohesion, impor-
tance of a class, fullness of a class, class inheritance and class relationship richness, 
connectivity and readability. Class Relationship Richness is defined as the number of 
relationships that are being used by instances that belong to the class. On the other 
hand, the Connectivity of a class is defined as the number of instances of other classes 
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that are connected to instances of the selected class. All these metrics are focused on 
the structure of the ontology. 

Currently Protègè2 is the most widely used tool to create or modificate an ontology. 
The metrics are classified into 6 categories. The first one is related with general  
metrics such as counters for classes, object properties, datatype properties and indi-
viduals. The second category is related with class axioms and includes counters for 
subclass axioms, equivalent class axioms, disjoint classes axioms, GCI and hidden 
GCI. The third category includes counters for object properties axioms. These count-
ers are total of sub object properties, equivalent, inverse, disjoint, functional, inverse 
functional, transitive, symmetric, anti symmetric, reflexive and irreflexive object 
properties. Furthermore object property domain and range counters are also included. 
The fourth category is dedicated for datatype properties counters. This category in-
cludes total values for sub datatype properties, equivalent, disjoint and functional 
datatype properties, as well as counters for data properties domain and range. The 
fifth category is focused on individuals. It defines counters for class assertions, object 
and datatype property assertions, negative object and negative datatype assertions and 
same or different individual axioms. Finally, the last category involves annotation 
axioms and defines just two metrics, the entity annotation axioms count and the 
axiom annotation axioms count. All these metrics represent simple counters for the 
items in the ontology and do not provide any kind of semantic metric. 

ONTOMETRIC [11] is a framework proposed to measure the suitability of exist-
ing ontologies. This tool was defined to quantify the suitability of ontologies. Authors 
propose a taxonomy of 160 characteristics, also called multilevel framework of char-
acteristics that provides the outline to be able to choose and to compare existing on-
tologies. This framework is used as a representation template of the information and 
starts by defining an analytic hierarchy process. This process involves building a 
hierarchy tree with the root node being the objective of the problem. The intermediate 
are the criteria and finally the lowest levels contain the alternatives. Then as the sec-
ond step, the methodology applies the analytic hierarchy process to decide whether or 
not to reuse ontologies.  

Ontology Metrics 3 is a web-based tool that validates and displays statistics about 
an OWL ontology, including the expressivity of the language it is written in. This tool 
calculates the same metrics than Protégé. These metrics include counters for classes, 
properties, individuals, logical axioms, as well as specific counters described above in 
the Protégé section. 

4   Comparing Metrics 

Comparing the diverse analyzed metrics, we consider that OntoQA offers the best set 
of metrics for analyzing the structure and ranks of the ontologies according to these 
metrics. Just Yinglong proposal and OntoClean are clearly focused on the semantics. 
On the other hand Orme, Yinglong and OntoQA have proposed different metrics to 
calculate the cohesion. It is important to highlight that they represent three completely 

                                                           
2 Protégé Ontology Editor http://protege.stanford.edu/ 
3 http://owl.cs.manchester.ac.uk/metrics/ 
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different ways to define cohesion. OntoQa defines cohesion as the number of separate 
connected components of the graph representing the Knowledge Base. In contrast 
Orme's proposal metrics measure the modular relatedness of OWL ontologies while 
Yinglong focuses on measuring ontologies in the context of dynamic and changing 
web. The metrics proposed by Orme et al. [10] represent the coupling among entities 
from diverse ontologies. There is another coupling that has not been taken into  
account: the coupling among entities in the same ontology that provides useful infor-
mation about the connection among the classes in the same ontology. Sometimes 
systems use no more than one ontology then the coupling metrics proposed by Orme 
become completely useless. The metrics proposed by Yang et al. [15] are intended to 
reflect the complexity of an ontology during its lifecycle and evolution. 

Table 1. Summary of the analyzed metrics and comparison of some interesting properties 

Metric Semantic / Structure Ranking Cohesion Coupling 

Vrandecic Structure No No No 

Alani Structure Yes No No 

Orme Structure No Yes Yes 

Yinglong Semantic No Yes No 

OntoClean Semantic No No No 

Ontometric Structure No No No 

Protégé Structure No No No 

OntoQA Structure Yes Yes No 

Ontology 
Metrics 

Structure No No No 

Yang Structure No No No 

5   Conclusions and Future Work 

Most of the current metrics and tools are focused on the evaluation of structure of the 
ontologies such as Protégé, Ontology Metrics tool or OntoQA. Other metrics are 
focused on cohesion such as NoR, NoL, ADIT-LN, NOP, NMIS and AVAI. There 
are a few of them focused on coupling such as NEC, REC and RI. OntoClean repre-
sents an interesting approach based on ontologies semantics. Moreover some metrics 
are defined to rank ontologies, normalize them or to qualify them as ONTOMETRIC. 
A completely different approach is proposed by Yang, which is based on measuring 
the complexity of an ontology taking into account the evolution. We have analyzed 
diverse metrics for ontologies. Furthermore we have also provided with a classifica-
tion based on different aspects such as semantics or structure. Finally we can con-
clude that diverse metrics have been proposed to cover diverse aspects to evaluate, 
being most of them focused on the structure instead of semantics. Our future work 
includes the definition of some metrics focused on coupling among entities within the 
same ontology, based on the semantics. 
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Abstract. The research paper is analyzing the contribution of the team project 
(project based learning) as a group assignment in Global IT Management course 
offered at the master level in international programs at Royal Institute of Tech-
nology (KTH) Stockholm and Stockholm University towards the enhancement 
of students’ learning. The research methodology is a qualitative one and has 
been conducted through formal structured interviews with a group of students 
who have been acting as group leaders in Global IT Management course. Based 
upon the results coming from interviewing 7 out of 15 group leaders plus two 
additional interviews with students that were not group leaders we have found 
that the team project is enhancing their knowledge, is an assessment method 
better than a classic written exam and the students’ perception about the impact 
of the team project upon their learning is positive. Moreover the analysis of the 
data collected from these interviews has also provided usefully information 
about if the team project objectives are relevant in contributing to the enhance-
ment of students learning, and what it can be done further for increasing stu-
dents’ motivation in their team project work.        

1   Introduction 

Today, we are seeing an increased level of business globalization, international trade 
and competitiveness on the global market. In such a global business environment the 
firms are facing many challenges like for example political, economic, legal, techno-
logical and cultural [9].  In fact in [27] the authors have examined the key issues that 
Information Systems (IS) executives are facing in IS management in ten nations and 
regions around the world and they have noticed that are substantial differences be-
tween these key issues. Their explanation was that the national cultural and economic 
development could explain these differences. On the other hand according to [16] “the 
ability to manage and control the business processes involved in maintaining global 
business is enhanced by the success of IT infrastructure and technologies support it”. 
Furthermore in [15] the author noticed that the “global business creates greater uncer-
tainty and complexity” and to handle these challenges firms will have “to rely more 
on IT to manage organization”.  In the last twenty years many researchers like for 
example [19][23][4][21] have mentioned the importance of the role of information 
systems and information technology in support of multinational corporations.  
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In this context a new course like the Global Information Technology Management 
was obvious a necessity to be introduced in the curricula of the master programs in 
Information Technology (IT) from Royal Institute of Technology (KTH) and Stock-
holm University. But what is Global Information Technology Management? Global 
Information Technology Management or shortly named Global IT Management is in 
fact a discipline that is covering referent disciplines like: Political Science, Econom-
ics, Law, Management, International Business, Human-computer interface, Cross-
cultural studies, Sociology, Psychology, Telecommunications, and Computer Science 
[18]. According to [2] Global Information Systems Management (another name for 
Global IT Management) is as a multidisciplinary field covering information manage-
ment, international business and information technology (Figure 1). The authors from 
[2] have mentioned that in their view Global Information Systems Management repre-
sents on one hand a subset of Management Information Systems “that is concerned 
with multinational firms, cross cultural exchanges and national and regional polices”. 
On the other hand Global Information Systems Management “represents a subset of 
International Business that is concerned with the role of information systems”. In 
opinion of [2] which are citing [17] they argues that Global Information Systems 
Management is overlapping management and technology in which there is both a “an 
International Business component and an Information Systems aspect, and the inter-
section requires management”.         

 

Fig. 1. Global Information Systems Management as a Multidisciplinary Field [2] 

But at the base of developing the Global IT Management course at KTH has stayed 
the model proposed by [20] and shown in Figure 2, “that captures the most important 
factors influencing IT management in firms in different parts of the world” and in 
which the key variable is “key IT Management issues of firms in a country or in a 
homogeneous region of the world”.  
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Fig. 2. Determinants of key global IT issues [20] 

From the model proposed by [20] and shown in Figure 2, we can see that the envi-
ronmental factors are influencing the key IT management issues of a firm from a 
country which consequently are influencing the global business and IT strategy from a 
firm. Therefore in the study of Global IT Management we should consider and ana-
lyze both the environmental factors like the level of economic development of a coun-
try, political/regulatory and cultural issues together with the firm specific factors like 
type of firm, global organizational strategies and global business and IT strategy. 
Moreover according to [1] a business executive who supports global IT management 
is very important to be systematic by “ensuring on the one hand, that IT can respond 
on a global scale to impending business requirements and on the other hand, that 
viable opportunities for managing IT more efficiently and with less risk are identified 
and explored”.     

2   Research Background 

2.1   Literature Review 

For teaching IT in an international context in [5] the authors have presented a success-
ful teaching method applied in an US university where the students are doing project 
assignments and create a repository named “IT landscape” that can be usefully for 
them and for those who use this repository. The impact of global information technol-
ogy in universities from Australia is also examined by [26] that has proposed some 
strategies for solving some issues that the international education are facing and also 
for the development of global information technology and global information systems 
courses. 

According to [8] the case studies (like for example project based learning) are use-
fully pedagogical tools and the assessment through the team project (project based 
learning) is one that is increasing the students’ motivation and interest in the subject 
[8]. Moreover according to [14] the team projects “allow for learning behaviors that 
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cannot be realized in an individual learning environment”. On the other hand in [7] 
the authors believe that overall the team project are “a good idea in theory but can be 
challenging to implement in practice” so in their opinion “the assessment process 
holds the key to a successful learning experience in team project work”.  

Therefore this research paper has focused in analyzing the impact of the team pro-
ject and sees the contribution towards enhancement of students’ learning in Global IT 
Management course. In this direction one step was already done two years ago when 
in this course was introduced a peer-review system part of team project assessment 
process that according to [3] has as effect the enhancement of students’ learning. 
Furthermore because in Global IT Management course we have larger classes the 
group assessment method like is team project it seems to be a suitable one in such 
cases [3]. According to [12] in case of group projects the assessment of the contribu-
tion of each member from a group is in fact not an easy task. For example in [10] the 
authors suggests a management strategy (one that replicates those in industry) that 
provides a “framework for a supported learning environment – one in which students 
can be confident that the many benefits of working on a group assignment can be 
enjoyed”.  Moreover in [11] the authors are suggesting some ideas that a teacher “can 
use to facilitate the learning experience of students projects” together with strategies 
in “forming groups, managing teams, assigning the project, and evaluating the team 
and project”.  In opinion of [14] some of issues that are motivating the students in 
doing the team projects are according to them the followings: “a. the assessment that 
takes into account the individual contribution; b. projects that can be practically im-
plemented in real life; c. major company clients –where students can get a placement 
or a job; and d. projects that have high expectations of students”. But in spite of the 
difficulties regarding the assessment process the team project as assessment method 
could be an intrinsic motivation to students for deep learning approach and for this 
purpose it’s also needed a positive climate together with a planned reflected upon and 
processed learning activity. Therefore we expect that the interaction during the team 
project work through an in time usefully feedback gave it by the teaching team 
through tutoring [14] or mentorship1 like the author in [13] is mentioning (mentors 
who have knowledge about the subject and personality of mentor2) will have a posi-
tive climate for students to enhance their motivation in the team project work. 

2.2   The Assessment through a Team Project in a Global IT Management 
Course  

The Global IT Management course (7.5 ECTS) has been introduced for the first time 
in 2004 in the master programs in Internetworking and Engineering and Management 
of Information Systems at KTH in order to enhance students knowledge in informa-
tion and communications technologies (ICT) support in globalization and companies 
that operates in a global business environment. From the experience of former stu-
dents in Global IT Management course we have found that for most of them this 

                                                           
1 Mentorship is according to [13] who is citing [24] defined “as when people see more in other 

people than they do in themselves”. 
2 In opinion of [13] “the best criterion for a mentor would be the willingness of the mentor to 

duplicate himself and to have a passion for helping others to also succeed in the project, al-
most to get them on higher level than they were”. 
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course was an opportunity and challenge to enhance their knowledge in the IT Man-
agement area and develop new skills about how to deal with different cultures, and 
work in multicultural teams. Moreover the course is preparing students to be able to:  

• Explain the environment factors that are affecting international business, the 
cultural context of global management and global organization structure. 

• Explain why ICT is a catalyst in globalization and international business. 
• Analyze the role and responsibilities of a Chief Information Officer in a multina-

tional company. 
• Analyze and compare the IT organization, IT architecture and IT strategies  

implemented in different multinational companies. 
• Explain why companies are outsourcing and offshoring IT and Information Systems. 

The assessment through a team project in Global IT Management course is including 
the following parts: the work in doing a team project report, the presentation of the 
report including the opposition for another report in the final seminar and the evalua-
tion of the other reports done by each group. The activities before mentioned are 
planned by the teaching team to be run over a period of 7 weeks. For doing the work 
on their team project the students are forming groups of up to 5-6 students and each 
group is having a group leader (selected by his group members) that has the role to 
establish the tasks that has to be done by his group members and also to inform and 
communicate during the project work period with the teaching team. The main objec-
tive of team project work is to analyze the management of IT resources in a multina-
tional company through an interview with a Chief Information Officer (CIO) or an IT 
manager from that company. The main sections that every group will have to include 
in their team project reports will be an analysis of the CIO or IT manager role and 
responsibilities in managing the IT resources successfully; the analysis of IT organi-
zation structure; IT architecture in place; and the IT strategy implemented in the 
studied multinational company. Regarding the report structure this must be according 
to the guidelines that are posted on the course web page in the team project descrip-
tion and with a length of up to 30 pages where all sources must be cited where they 
are used in the report including a written list of the complete references. The team 
project report and the presentation have to be uploaded on the course web page with 
one day before the final seminar. In case that a group is not sending in time their team 
project report or is not doing the team project presentation that group will receive a 
grade of fail. Concerning the presentation of the team projects this activity is compul-
sory to be attended by all the groups and each group will have a maximum of 30 min-
utes allocated for his presentation and other 10 minutes for questions and discussions. 
Before the presentations each group will be appointed by the course leader to discuss 
another team’s report and a written feedback with comments on the report has to be 
sent to the presenters and the course leader after the presentation. Moreover there are 
two important tasks that I would like to mention here one is regarding is the tutorial 
activities and the second one is regarding the progress on project work. In fact regard-
ing the second activity previously mentioned this is part of the assessment process and 
therefore during the course period all the group leaders will have to submit to the 
teaching team a weekly short note informing about the progress on their project work. 
In these weekly notes every group leader will have to write and describe on what they 
have worked, the problems they have encountered and the planned work for the next 
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week in order that the teaching team to asses in time their project work and be pre-
pared to offer support and guidance. Concerning the grade for the team project part 
this is the same for all the students from a group but the grade it could be different for 
some students from a group based upon the self-assessment of the work load (in per-
centages) done by the group leaders for each of his group members.  

2.3   Research Methodology 

The research methodology used in my research is a qualitative one and has been done 
through interviews with the students that they have attended the Global IT Manage-
ment course in 2007. The interviews has been conducted with the group leaders who 
are according to [6] ‘knowledgeable people’ about the activities and work done in the 
team projects. The collection of the data in this research was done in Spring 2008 and 
is consisting in seven formal structured-interviews with the group leaders (team pro-
ject leaders) from Global IT Management course in 2007. In support of these data 
collected from the interviews with the group leaders two additional interviews were 
performed with students that were not group leaders for having another angle about 
the impact of the team project upon their learning in this course.  

Regarding the validity of the interviews according to [6] a practical way to achieve 
a greater validity is to minimize the bias as much as possible (because bias is one 
cause of invalidity). In fact in [6] the authors are mentioning that the main sources of 
having a bias are related to the characteristics of the interviewer and respondent and 
also are concerning the content of the questions. Therefore the interviews with the 
group leaders and the other two students in Global IT Management course 2007 were 
conducted in order to follow the recommendations of controlling the reliability in the 
way that [25] has suggested by having “structured interviews with the same format 
and sequence of words and questions” so each interviewee “understand the question 
in the same way”. According to [25] interviews have also “to satisfy the need for low-
inference descriptors by: a. tape–recording all interviews; b. carefully transcribing 
these tapes according to the needs of a reliable analysis”; c. presenting long extracts 
of data in your research report- including the question that provoked any answer”.       

For investigating how the team project has contributed towards the enhancement of 
the students’ learning the following questions (as analytical framework) has been 
considered in the interviews:  

• What are the students’ perceptions regarding the team project?  
• Are the team project objectives relevant in contributing to the enhancement of 

students learning?  
• Are the tutorial activities relevant in increase of team projects quality?  
• Are team project presentations and the team project peer review system con-

tributing to the enhancement of students learning?  
• Has the team project enhanced your knowledge? (please detailed)  
• How much time has your group spent each week in working on the team project?  
• How you appreciate the contribution of every group members in doing the 

team project?  
• In what way do you see a possibility to increase the students’ motivation in 

their work on the team project?  
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In this study the research questions that we have mainly looked to analyze are the 
followings: “Are the team project objectives relevant in contributing to the enhance-
ment of students learning?”, “Is the team project a suitable assessment method in this 
course?” and finally “How could I increase the students’ motivation in doing the team 
project?”. Through the research questions addressed before we have looked in fact to 
find concrete answers about the impact of the team project on students’ learning and 
also to find new ways for the improvement of the team project as assessment method 
in Global IT management course.  

3   Data Analysis and Results  

Based upon the data collected from the interviews done with the group leaders an 
analysis will be drawn in this section in order to see in which way the team project is 
contributing in enhancement of students’ learning. Moreover this analysis will look 
also to see if there is a relation between the tutorial activities during the team project 
work and the increase of the projects quality, and if the team projects presentations 
and peer-review system is contributing to enhancement of the students’ learning. As 
in [22] the author has noticed it is an obvious thing to explore how the students’ “have 
experienced learning in order to judge to extent to which development takes place”, 
the perception about the course and the way they react and perceive in particular here 
about team project as an important part of Global IT Management course. The data 
collected from the interviews with the students that were acting as group leaders and 
the results of this analysis will be detailed on the main questions used in the inter-
viewees by including the students (identified with student 1 to 7) comments to each 
question addressed to them. 

To the 1st question (What are the students’ perceptions regarding the team pro-
ject?) the students answers have pointed different comments which are reflecting the 
idea that the team project has been a useful learning experience for them. For example 
student 1 comments were: “From a student’s perspective, really good for me, quite 
excellent. You have to interview a CIO, and to understand, and write it, it is not the 
same like you just read it, you have to analyze it and then put it into paper”. Further-
more student 4 has noticed: “The course as a whole is an exciting subject to dig into, 
and the team project is a very good way of starting thinking by your self, starting to 
make your own conclusion, and to see your own investigation to really sum up, the 
whole group was really excited to do it actually, but it was a little bit confusing at the 
beginning, when we selected a company. I think team project is always a good way of 
making everyone to think by themselves, to think about what we gonna do, and how 
each chapter could contribute to the project, so you have to list all the books, you 
have to really look into what does this mean and how could we use it into our team 
project”. While student 7 comments are considering the team project to be a very 
good type of examination: “I believe the team project is a very good type of examina-
tion. Because you chose the theory from the university and you have to put it into the 
practical life, because you need to contact a company, and use your knowledge when 
you talk to the CIO. That is a good structure instead of having exams. You have to 
show everything you have learned, in a few hours. Also it is good to mix different 
people from different countries. We have different knowledge to put into the team 
project work”.  
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To the 2nd question (Are the team project objectives relevant in contributing to the 
enhancement of students learning?) the students’ answers are converging to the idea 
that the team project objectives are relevant to the enhancement of students learning. 
For example student 2 has mentioned that: “Yeah, to large extent. Because all these 
are based on decision-making and business processing. So the chapters that you 
specified in the course are equivalent to making the project successful”. While  
student 3 has described the objectives as a good idea: “Good idea to put such those 
objectives, it is a good way; these four things are the main things of the whole project. 
We can learn a lot through it”. Furthermore student 4 has noticed that: “Yes. It is 
really good, because most students just come from studying, so it is a good framework 
for building the team project, and also for you as a teacher to teach in the subject. It 
is good to understand and limit the area of IT, because some people at the beginning 
wanted to discuss some more subjects. So we have to really list the discussion on a 
certain level. We don’t have time to dig into whatever the students are interested in. 
We have to find a good balance between all of these subjects. I have this advantage, 
because I have working experience before, so I know what we are going to do, other-
wise it will take time to decide what we are going to do ,and in which level”.  

To the 3nd question (Are the tutorial activities relevant in increase of team projects 
quality?) the students answers were not given a clear indication if this activity is con-
tributing to the increase of the team projects quality instead the students were empha-
sis about the need of tutorial mainly for guidance. For example student 5 comments 
were the followings:  “Because every team project is different from others, there are 
different templates, different goals so it is good to have a guidance, to have opportu-
nity to get the help, get some details and key words from the teachers. Because when 
you have a template, you only need to fill in the words, it is easier”. On the other hand 
student 4 has pointed that: “Our group had such a problem, and I believe other 
groups had the same. We started really slow at the beginning, so I think the tutorial 
activity is most valuable at the beginning. But the group didn’t really start to discuss 
all the things at that time, everything was a bit. I think perhaps the tutorial activity is 
not only the quality, but the direction of the work. If you go deeper into different as-
pects, the tutorial activity could be a way to guild the group into different directions, I 
am not sure the quality, but I am sure it will get better”. 

To the 4th question (Are team project presentations and the team project peer re-
view system contributing to the enhancement of students learning?) the students an-
swers were more pro team project presentations and peer–review system contribution 
but some of them have seen some problems in working well in practice the peer-
review system. For example student 4 has stated that: “In theory, I think it is a very 
good way. But the quality has become getting inconsistent. If the people have bad 
presentation technique, you will lose your attention to listen to what he/she is saying. 
If they have good presentation technique, it is easier to focus attention to it. It is good 
way to attend all the presentations and have your own review, but the students have 
many going-on at the same time, so after their own presentation, everything is done 
for them. So maybe it is good way to let them listen to all the presentations and think 
about their own reviews”. On the other hand student 3 has noticed that: “The rule is 
good to have a peer review system, but the application is not so good. Most people 
they even did not see the report, they just gave the grades. It is not fitable. And also it 
is hard for the teacher to justify which is a good peer review or not”. While student 5 
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is very convinced about the peer-review system utility as it could be seen from his 
comments: “I like the idea of peer review system. Because when I read the reports of 
other groups, I learn more about the topics. The thing is I don’t know if every student 
feels that way. Maybe they wouldn’t really read it, they just gave a grade. For me, it 
is a good way to enlarge my knowledge. When I was grading others, I was not sure if 
they were really carefully grading on me. So I would really read their reports care-
fully, which I would like to see others do the same”.  

To the 5th question (Has the team project enhanced your knowledge? - please de-
tailed) the students answers were positive and most of them they have pointed the role 
of this team project through a case study approach in enhancing their knowledge. 

For example the student 1 has stated that: “Very much, now I got a lot of knowl-
edge, and now I understand what we should do in a company with IT”. Moreover the 
student 4 has noticed that: “I think so, for sure. A good way to interview someone to 
get into the real world, not only in theory, you can really know what and how the 
work done by the CIO. However, it is hard for the team project to keep going with 
what you have learned from the lectures hand in hand all the time”. While student 5 
comments were: “I think so. It was fun, in this course we could work with people 
from different countries. I would like to work with people even I had not met before; 
we have different cultures, which are really good”. 

To the 6th question (How much time has your group spent each week in working on 
the team project?) the students’ answers varied from each group to another. For  
example student 1 has said the followings: “We met twice a week, around 4 hours. 
Because we had to read the book, go though the materials on Internet before the in-
terview, and we had to write the report together”. Furthermore student 4 has noticed 
that: “I can not say the exact time, maybe 8-10 hours per week. We four people spent 
much time on it, and made the whole project”. While student 7 comments were:  
“First week, not so much time, it was just some conversation but in the end 2 days per 
week, 6 hours per day”. 

To the 7th question (How you appreciate the contribution of every group members 
in doing the team project?) the students’ answers are as I have perceived not so pre-
cisely and most of the group leaders have seen the group members’ contribution to be 
equally in doing their team project. For example student 2 has said that: “30% each 
member. I gave every member an average grade”. Furthermore student 5 has noticed 
“I would say equally in our group. Everyone contributed in their own way, did differ-
ent parts”. Student 7 has noticed that: “Very equally in our group. They all had very 
good perspectives of the team project. The outcome was really good” while student 3 
comments were that: “Some people worked really hard while some did not”.  

Finally to the 8th question (In what way do you see a possibility to increase the stu-
dents’ motivation in their work on the team project?) the students’ comments varied 
but have brought me some relevant answers concerning in which way I could act in 
the near future to increase the students’ motivation in their work on the team project. 
For example student 4 has suggested me that: “To increase the motivation, I think you 
can use some kind of success stories and examples of the previous team projects, to 
show to the students. And also it is about networking, because people will start to 
contact the companies which they are interested in, maybe they want to work there 
afterwards, so they want to have the connection of the company, maybe it will moti-
vate people a lot” which it could be in a way an interesting approach. Student 5 has 
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noticed that: “This course was quite different from others. Other courses we just focus 
on getting the grade, but in this course we have really got the chance to interview the 
organization, or maybe your future employer. I know they want the copy of the report, 
which will be a big motivation for me. And for other people also, because people will 
think that this is a good chance for them to go out, and to show themselves, which will 
be a big motivation for the team members”. While student 7 comments were: “It is a 
good way to get into the company. And also students have the opportunity to put the 
knowledge into the real life, that will be a motivation” which have brought me a new 
perspective about how could be increased the students’ motivation in doing the team 
project in this course.  

In support of the analysis of the data presented below and also for having another 
perspective that is different from that of the 7 group leaders that I have interviewed, 
additional interviewees I have done with two students (that were not group leaders in 
Global IT Management course 2007; identified as students 8 and 9) by asking them 
the same questions in order to have more information about team project contribution 
on students’ learning. For example the students’ answers to one of the main questions 
concerning if the team project has enhanced their knowledge were the followings: 
student 8 - “Actually yes, in way of understanding how they work in really life, be-
cause knowledge to the real world is important, for me at least” while student 9 
comments were: “Yes. Because we don’t have a final exam in this course, so if we 
don’t have this team project, maybe I won’t pay much attention to it. And during the 
team project, everyone is working and sharing their knowledge, so that I have to do 
the same, it will enhance our knowledge in this way. If I have to choose one from 
exam and team project, I will choose team project. Because it is more fun and if I just 
have exam, maybe I will prepare it 3-4 days in advance, and after that, I will forget it. 
But if it is a team project, I will remember it more specifically, and force me to study 
from the beginning”. 

In summary the students 8 and 9 answers’ were at most of the questions addressed 
in our interviews following my comments given at each question and presented before 
in the interviews done with the group leaders. Moreover the results of these two inter-
views were added in account to the lessons learned that are drawn in the next section.  

4   Lessons Learned 

Apart from the results presented previously the following lessons learned have been 
drawn from the analysis of the impact of team project on students learning in the 
Global IT Management course: 

- The students’ perception about the team project is in general a very good one 
and is focusing on the advantages that are bringing the work in a group and 
the challenging of doing an analysis in the topics of the course in a multina-
tional company.    

- The students’ answers concerning if the team project has enhanced their 
knowledge is reflecting the idea that the team project (through a case study 
approach that is done in a multinational company) have provided to students’ 
knowledge that are corresponding to an in deep learning approach.      
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- The tutorial activities in support of the team project were found to be very 
relevant especially at the start of the course but also lately too but their im-
pact was not reflected in an increase of the team project reports quality. This 
issue in students’ opinion is mainly because most of the work in doing the 
team project is let to be done in the last week before the deadline of report 
submission which definitely affects its quality. 

- The students’ contribution in doing their team project work has been re-
ported by the group leaders as being equally and in a few cases unequally. 
The reason for doing this issue it could be related to the fact that some 
groups have been agreed from the beginning of the project about everyone 
workload or it could be a mutual agreement between the students from a 
group (mainly of those which they worked more that the rest of the students) 
to not affect the grades of the others team mates which they work less than 
them.   

- The formation of the groups has been suggested by some students to be done 
differently and instead of letting the students to do that they thing that is bet-
ter that the teachers should form the groups. The reason for why some stu-
dents have claimed this issue is that in most of the groups there are students 
who are friends and in case that one of them is becoming the group leader his 
friend will not perform very properly his tasks in the team project.     

5   Conclusions and Recommendations 

Following the analysis done in the previous section a summarize of the results will be 
presented here regarding how the team project is contributing in support of students’ 
learning in Global IT Management course together with further recommendations in 
this direction.     

As we have noticed from the analysis done in the previous section the team project 
objectives are considered by the students as being relevant because they have to in-
vestigate and find how they work in the real world. Moreover performing a case study 
in a company is a very good approach to evaluate in practice the theoretical knowl-
edge and concepts presented in the course for a better understanding of them.  
Furthermore regarding if the team project is enhancing the students knowledge the 
students comments have emphasis on the important role of performing the project 
through a case study in a company as being challenging and a usefully experience too.    

Concerning the second research question if the team project is a suitable assess-
ment method in this course we have seen that the students perception is that the team 
project is an assessment method better than a classic exam and in their opinion is 
having a long term positive impact upon their learning. 

Finally regarding the last research question addressed in this paper about how 
could we increase the students’ motivation in doing the team project? The study has 
found that a good approach could be the presentation of successful stories about the 
positive experience of the students that have worked in doing a team project in a 
company and which they have continue after the course was ended to cooperate with 
that company either in doing their master thesis work there or as employees of that 
company. In this way such an example could be a very important reason for the  
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students’ in developing a really motivation for doing a team project of a very good 
quality apart from that one of getting of a very good grade. Last but not the least as a 
further recommendation in this study I see in my opinion as very important too a 
research investigation in finding a better way of the assessment of students’ work in 
doing their team project which could add new results to this research towards a holis-
tic approach regarding the impact of team project on students’ learning.     
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Abstract. This system comes up as a result of the increase of e-learning sys-
tems. It manages all relevant modules in this context, such as the association of 
digital rights with the contents (courses), management and payment processing 
on rights. There are three blocks: 

- A normalized application following the worldwide accepted standards or  
recommendations (SCORM, IMS, IEEE, etc.) containing the courses and im-
plementing the organization of users and their subscriptions in the courses.  
- Another application will be in charge of managing the digital rights of the 
courses following ODRL [1]. It considers the creation of these courses, its of-
fers with different costs and its requirements.  
- In order to negotiate the digital rights it is necessary another application im-
plementing a device to manage and make payments using the secure payment 
methods currently used in the network. 

Keywords: ODRL, e-Learning, web services, LMS, digital rights, payment. 

1   Introduction 

The project introduces a new idea about the current e-learning systems. Due to the 
expansion of the education in this area it is necessary to create and administer the 
digital rights [2] on the digital learning contents non-existent so far. This project aims 
to develop a prototype called “Learning Object Negotiation System” which will allow 
the management of economic/financial aspects [3] related to the e-learning process 
and the learning objects (figure 1). 

This new education using e-learning systems is becoming a learning method  
increasingly used. This phenomenon can be observed in universities and higher edu-
cation institutions, but also in companies where continuing training of employees is 
taken into account. Within this so wide topic, our aim is focused on the location, ac-
quisition and secure payment of learning units by the members taking part in the elec-
tronic learning system. 
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The contents are stored in repositories and designed so that it is not necessary a 
previous knowledge of the structure. This way, it is possible to contain the resources 
as the metadata. The reference model for access to the repositories has been deter-
mined by the specification DRI (Digital Repositories Interoperability). 

Therefore it is aimed the reuse of educational resources and the access to the stored 
resources from: 

• Learning management platforms (LMS: Learning Management System), 
where EDVI will be used. 

• Learning content management systems (LCMS: Learning Content Manage-
ment System) 

• Content search portals (for example search systems of digital libraries, Web 
searchers, etc.). 

• Any application or software agent developed to access to this kind of  
information. 

 

Fig. 1. Architecture of LONS 

The means of payment give way to the commerce in the Internet and transactions, 
although its development is slow, mainly due to user’s lack of confidence to the exist-
ing means of doing it. So, it is necessary to provide mechanisms that help to alleviate 
these security deficiencies. 
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In addition to the user’s distrust, there are organizations that want to create digital 
learning contents in a market where the pertinent standards are not defined. There is a 
difficult and unprofitable situation:  

• Each client has his/her own platform in which it is difficult to integrate 
his/her contents (courses) without a previous adaptation, which requires an 
investment of time and money. 

• There is no control on the use and access to the contents, so rights from  
the copyright can be broken copying or distributing materials without  
permission. 

• The use monitoring and access to the contents must be manually done, to-
gether with the control and pay associated to the use of those digital  
resources. 

It will be necessary the creation of the following items for the execution of the system 
able to solve this needs of the user and the organization: 

• A new way of specifying the copyright rights in the learning objects. 
• The specification of the way of carrying out the monitoring of courses and 

learning objects. 
• The mechanisms needed to integrate the system with the existing electronic 

means of payment in the Internet. 

This enables us to determine the restrictions to be satisfied for the developers and 
distributors of contents, from the use of those carried out by the platform users. 

Therefore, the basic idea lies in the distribution, reuse, management of rights and 
pay per use of Learning Objects, understanding as Learning Objects the minimum 
units in which virtual courses can be organized. For an effective search, location and 
reference of Learning Objects it is necessary that those objects are built using world-
wide accepted standards of recommendations, such as the ones developed by 
SCORM, IMS [4], IEEE, etc. Likewise, for the effective management of digital rights 
it must be adjusted its definition to the existing rules and standards, such as the ones 
developed by ODRL as a language for expressing rights. Finally, to make the system 
valuable to the different interested organizations, it must be integrated with the exist-
ing commercial payment methods in the Internet to carry out the economic transac-
tions (VeriSign, Western Union, ClickBank, Pay-Pal, CyberPack, 2CheckOut, E-Gold 
o Telepago 4B). 

2   Main AIMS 

The aim of this project is to correct all problems and deficiencies in the e-learning 
education systems. As a main aim it must be a system to manage the learning objects, 
so they can register its digital right. To meet this aim we have EDVI. To manage the 
digital rights of each learning object we will focus on the outline provided by LOM 
(Learning Object Metadata). 
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This schema defines a category that allows describe intellectual property rights and 
conditions of use of the learning objects. LOM [5] will be completed using the Open 
Digital Rights Language specification (ODRL), because the base outline provided by 
LOM can be extended in the way that best suits (figure 2). 

The proposed idea tries to take advantage of the description of Digital Rights and 
the possibility of extending LOM to include a reference in a XML [6] file describing 
the Digital Rights of the Learning Object. This reference will be done including a 
small XML structure (with the file imsmanifest.xml) in the description, including all 
the courses that follow the standards ADL SCORM [7] and IMS-Content Packaging. 
The specification identifier of Digital Rights (ODRL) assigned to the Learning object 
will be there. It can be seen in the following picture: 

 

Fig. 2. LOM with Digital Rights  

This allows the inclusion of Digital Rights [8] within the Learning Object, making 
it possible to control the payments. Moreover, this proposal allows the reuse both of 
Learning Objects and Digital Rights. 

There are two systems; EDVI, with its own database to manage learning objects 
and the students using such objects, and the Digital Rights solicitor. 

Digital Rights management aims to implement an application to manage all issues 
related to digital rights of the learning objects. 

Some of the aims of this module are:   

• Creation of digital rights: it will allow us to create, display and modify them. 
It must be an offer associated with the rights. 

• Creation, modification and display of offers associated with digital rights. 
• Participants can be created with the different information fields. After creat-

ing them, they must have the possibility of being associated with the diverse 
created offers. 
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• Assignment of permissions or what is allowed to do with the learning object. 
There are several types of permissions such as use (print, execute…), transfer 
(sell, rent…) and management (delete, duplicate…) 

• Requirements can be created to associate both offers and permissions. The 
characteristics include defining the possible cost of the learning object use 
and the kind of payment to be done (prepay or postpay). 

• The possibility of add constraints to the permissions, such as temporary con-
straints (time of use) or user constraints (use by the user or a group). 

• The IMSManifest must be updated with all defined and finished characteris-
tics in order to include the digital right in the learning object. 

• Together with the provided web server it allows the formation of the docu-
ment according to the specification ODRL required to make the payments. It 
implies all previous aims must meet the ODRL specifications. 

Once we have the digital rights with the learning object, we have to manage the 
means of payment for the economic/financial data of the clients and information re-
lated to the associated students and the receipts and invoices for the courses of each 
client. The aim of this module is to make the prepayment and post-payment of the 
followed courses. 

Therefore they can be separated in two independent modules for a better  
management. 

• Means of payment: One of them is responsible for managing the information 
of the clients, that is, data related to the company and each one of the stu-
dents belonging to that company. All this information must include the com-
pany VAT number, address and phone number. Students must include in the 
information his/her identificator, name, surname and the company VAT 
number. Also there is a part in charge of add and modify the means of pay-
ment of each company. That is, the means of payment shall be added for a 
company with all information related to the collection. If we want to add a 
payment by paypal, it will be necessary the company VAT number and the 
associated e-mail address to the paypal account. While a transfer will require 
the current account number and VAT number, and by credit card it is neces-
sary besides the just mentioned, the card number and expiration date. 

• Payments: The second module within the payments management is in charge 
of making the collection, and it is divided in two types. Independently, the 
student must be registered in the course. To make the payment with any 
method the specific type of the digital right must be defined. There are two 
types of payment: prepayment and post-payment. Prepayment is done before 
the student starts the course; s/he is required to make the whole payment be-
fore the beginning and post-payment is done when the student has a whole 
course; all outstanding courses shall be automatically paid for each client. 
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Fig. 3. Payments with LONS 

This could not be carried out if there is not a database managing all information re-
lated to the client, such as the means of payment available for each client, storing 
information about the type of transaction (transfer, credit cards, paypal…).  

Also, it takes into account the students belonging to a specific client, the identifica-
tor within the EDVI system, this way it can be obtained the amount and information 
for each student (and the courses s/he is registered in) and hence the client’s transac-
tions. The modules Payments and Means of payment use a common database which 
allows them to communicate with the different modules in order to make the  
payments. 

It must be taken into account that the application will have different profiles in 
each module, and each one will perform a series of functions, whilst other task won’t 
be allowed. This is logical, since a system administrator (for example) will have ac-
cess to information related to the system users that the rest does not have. Basic pro-
files are required; such as the administrator, mainly in charge of the administration of 
users accessing to the system; an advanced user able to perform all functions related 
to the module without including the administration of the system users; and a limited 
user capable of accessing to some information. 

3   Description of the Developed Project 

Here is described the LONS system specifying its scope, technological environment 
and main users. 

3.1   Determining the Scope of the System 

This project is set out because of the absence of an element regulating the digital 
rights associated to learning objects. It is a system able to locate, obtain and manage 
learning objects so that they may become commercialized through digital rights. 
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The system is made up of the following elements: 

• A learning management platform (LMS) such as EDVI. It will work with its 
own database and will have the IMSManifest file. 

• A web application called Digital Rights Management with its own database 
in charge of modifying the IMSManifest file containing all the characteris-
tics related to the digital right of the learning object.  

• The system in charge of managing the clients’ data and their means of pay-
ment to make the payments. It uses the bd_mp database.  

• The other system involved in the collections’ management. It is responsible 
for making the outstanding payments to the different clients. As “means of 
payment” it uses the bd_mp database. 

• Web Services in charge of integrating the different applications making up a 
single system. 

This makes it possible to make the commercialization of the different learning ob-
jects, depending on the needs and requirements. Ie, it is possible to sell a whole 
course, allowing its use to a group of students or any other type of uses depending on 
the purpose that those learning objects have. Thus the use is regulated depending on 
the characteristics: 

• First there is a learning object with specific characteristics. 
• The digital right is included through a IMSManifest file depending on the de-

fined characteristics, among the associated parameters they are the offers, 
participants, permissions, requirements and constraints. 

• These characteristics will indicate us the use of the learning object and how 
we can make the collections to the different clients. 

This project provides a range of opportunities for the commercialization in the e-
learning field, respecting the copyright rights and having a greater control on the use 
of learning elements. 

3.2   Identification of the Technological Environment  

Here it is given a high level definition of the technological environment required to 
complete the system use requirements, specifying its possible conditions and  
constraints. To do that it is taken into account the technology for the correct system 
functioning. 

It must be taken into consideration that object-oriented programming tools have 
been used; in this case java has been used together with JSP. and XML to integrate 
the data with the application. It is necessary to have this system as web applications 
integrated with databases. 

3.2.1   Area of Action 
They are web applications, so they shall be used from anywhere with an Internet con-
nection, while the system shall be set in one equipment or separated ones communi-
cated with a network. 
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3.2.2   Databases 
Since the use of databases is something crucial for this system, they can be taken into 
account different approaches about the distribution of databases. In the database con-
text they have been used: 

• Hibernate: it has been used to facilitate the integration of the database with 
the system.  

• PostgreSQL: it is a database management system which holds the three data-
bases belonging to the system: the EDVI database, the database of digital 
rights and the database for the means of payment (used by the applications 
Payments and Means of Payment). 

3.2.3   Web Applications 
As the databases the applications will be included in a server. Regarding to the loca-
tion of each one of these applications, the most logical thing would be to include all of 
them in the same server, this way the integration would be easier and quicker, since it 
would be unnecessary to request certain data to other equipments. 

These web applications have to be set up on a web server; the Tomcat application 
has been chosen for this task. As mentioned, all applications would be included in this 
server, making its management easier.  

The four web applications making up the system are: 

• EDVI: as a learning management platform which has learning objects 
(courses).  

• Digital Rights Management: application for the creation, modification and 
display of digital rights associated to learning objects. 

• Means of payment: it manages the clients’ information and the means of 
payment available for each of them. 

• Payments: it makes the collections with the clients with outstanding pay-
ments. 

3.2.4   Web Services 
For the integration of all applications web services integrating them are required. 
These web services are implemented on the Axis 2 application. At the same time 
Axis2 is implemented on Tomcat as another web application. Hence the most logical 
thing is to include the same server where all web services are placed. Although it is 
possible to have separated applications and the integration web services in the differ-
ent servers making all applications connect with each other. All these possibilities 
give a greater portability to the project. 

3.2.5   SSL 
The application has been developed thinking on security improvements, so web appli-
cations are accessible from a secure channel. SSL (Secure Sockets Layer) produces a 
Server authentication, and the creation of a certificate is needed. In this case an un-
signed certificate has been created, although it allows a secure connection, it does not 
appear very secure to the final user. 
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3.3   Identification of Participants and End Users 

It is important to define the users who will use the different applications, since it is a 
project where the user profiles play a great role. 

3.3.1   Administrator 
This user is mainly responsible for managing the users. This user provides to the 
different systems the possibility of creating, consulting, modifying or deleting the 
users and assigning them the profiles. This profile is included in the three groups of 
applications: EDVI, Digital Rights Management and Payments-Means of Payment. 

3.3.2   Student 
This user will just use EDVI application; s/he will take the courses and will belong to 
a company which will pay for the courses that s/he takes. In this way s/he will not 
have to use any other application. 

3.3.3   Client (company) 
This user is responsible for making the outstanding payments of the students belong-
ing to a company. The user must have an advanced user profile in the system in order 
to access as “client”. This user can just access to the Payments application, where s/he 
can make the outstanding payments of the students in the different courses. 

3.3.4   Advanced User 
This user can perform the administrative tasks of each application, that is, s/he will be 
the real user of the application. EDVI will allow s/he to manage the information about 
courses and statistics. In the case of Digital Rights Managament s/he will be the user 
in charge of all tasks related to the creation of digital rights, offers, permissions and 
their management and modification. Finally s/he will manage information about cli-
ents and students; whilst add the means of payment in the clients application so that 
they can make the payments with the Payments application. 

3.3.5   Limited User 
This user will have the possibility of obtaining some limited information in the  
different applications, but s/he can neither modify nor add new data under any  
circumstance.  

4   Conclusions 

The carried study on the e-learning issue shows that there are several standards to 
facilitate the interoperability among the different applications and educational materi-
als nowadays. In this way, the e-learning technology acquires a great power and it is 
increasingly used by the educational organizations. 
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It is important to reflect on several issues after the finalization of the project, such 
as: 

 
- Scope: this project has been developed with the main idea of creating a proto-

type to determine the bases of the e-learning process and the learning object 
from an economic point of view. Therefore it could have repercussions on fu-
ture developments of systems that manage the whole environment, including 
education. 

- Possible improvements: Indeed, the application would have a more secure 
appearance if it would have a digital signed certificate from a certifying entity. 

In addition it should be considered an improvement for the integration of 
the applications for a greater system optimization. It could be developed an 
application integrating all the others, or unify Digital Rights Management, 
Payments and Means of Payment in the same application. 

- Acquired knowledge: Once finalized the project there are technologies on 
which we have acquired new knowledge: XML, JSP, SSL, Hibernate and 
Servers.  

References 

1. Open Digital Rights Language, http://www.odrl.net/ 
2. Liu, Q., Safavi-Naini, R., Sheppard, N.P.: Digital Rights Management for Content Distribu-

tion, UOW, Wollongong (2003) 
3. Binemann-Zdanowicz, A., Schulz-Brünken, B., Tschiedel, B., Thalheim, B.: Flexible  

e-Payment for Adaptive Content in the e-Learning System DaMiT, BTU Cottbus, Cottbus 
(2003) 

4. IMS Global Learning Consortium Inc., http://www.imsglobal.org/ 
5. IEEE, Draft Stadard for Learning Object Metadata(February 16, 2005), 

http://ltsc.ieee.org/doc/wg12/LOM_1484_12_1_v1_Final_Draft.pdf 
(retrieved) 

6. Bourda, Y., Hilier, M.: What Metadata and XML can do for Learning Objects. WebNet 
Journal: Internet Technologies, Applications & Issues (2000) 

7. SCORM, SCORM Concepts (2005), 
http://www.eduworks.com/LOTT/tutorial/index.html 

8. Downes, S., Mourad, M., Piccariello, H., Robson, R.: Digital Rights Management in E-
learning Problem Statement and Terms of Reference. National Research Council, Canada 
(2003) 



M.D. Lytras et al. (Eds.): WSKS 2010, Part I, CCIS 111, pp. 51–59, 2010. 
© Springer-Verlag Berlin Heidelberg 2010 

Knowledge Services for Knowledge Workers 

Dehua Ju1 and Beijun Shen2 

1 Application Solutions & Technologies, Inc. (ASTI), Shanghai 200233, China 
asti-gm@online.sh.cn 

2 Shanghai Jiaotong University, Shanghai 200240, China 
bjshen@sjtu.edu.cn 

Abstract. Knowledge services have been proposed in this paper as a main com-
ponent and measure in the knowledge society to promote the professional  
development of knowledge workers and improve their productivity. The basic 
design principles of knowledge services are discussed to integrate advantages of 
modern learning systems. A 5 layer design framework is proposed for developing 
the knowledge service platform to maximize the value of knowledge services. 
The prototype project has being started to build the Public Knowledge Service 
Platform (PKSP) to meet the urgent needs of talents development in China and 
progress is reported. The novel features of the proposed solution are given in the 
conclusion. 

Keywords: Knowledge Service, Knowledge Workers, BOK-based, On-the-Job 
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1   Introduction 

Peter F. Drucker said: “The primary resource in post-capitalist society will be knowl-
edge, and the leading special groups will be “knowledge workers.” [1] “The most 
important contribution management needs to make in the 21st Century is similarly to 
increase the productivity of KNOWLEDGE WORK and the KNOWLEDGE 
WORKER.”[2] and “The performance of an individual, an organization, an industry or 
a country in acquiring and applying knowledge will increasingly become the key 
competitive factor.” 

How to improve the productivity of the knowledge worker and maximize their value 
creation? A vital issue is how to build an effective infrastructure for promoting pro-
fessional development and work of knowledge workers. Knowledge workers “are 
characterized by a high degree of professional knowledge, the foundations of which 
have normally been acquired through sound formal education processes. However, due 
to the ever increasing rate of development in applied knowledge most of their indi-
vidual ‘knowledge capital’ needs to be developed and accumulated during their pro-
fessional lives, through a constant, ongoing process of learning new knowledge and 
applying it as part of daily work. 

Continuous innovation in all aspects is characteristic of the knowledge society. This 
puts three demands to citizens and workers: lifelong learning, knowledge development 
and knowledge sharing. In the knowledge society learning is a continuous process: 
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learning is lifelong learning. Knowledge work requires continuous learning still further 
while seeing exponential growth of knowledge in a knowledge society. The knowledge 
worker should be a lifelong learner with high autonomy and capability in learning to 
learn (L2L). Learning all the knowledge available to us will not take place in the 
confines of the classrooms alone. Much of the learning that shall happen in the 
knowledge society shall happen outside of the formal classrooms. The infrastructure 
concerned refers to technology infrastructure in support of the learning and knowledge 
services that we must provide. It would be an ICT-enabled Lifelong Learning (LLL) 
system. 

Class teaching is a prevailed traditional school education and training model. 
However, it is not the best model for lifelong learning because class teaching is essen-
tially an one-direction pouring and ‘teacher-centered’ (‘think as I do and do as I say’) 
model for which all of learning contents are pre-defined by the teacher, not well 
meeting personalized needs of varied learners. For the knowledge worker, a shift is 
required from a teacher-centered to a learner-centered learning environment to provide 
learning on-demand (LOD) in the working context. 

From traditional teaching/learning to knowledge services and active learning is a 
solution proposed in this paper. 

2   Design Principles of Knowledge Services 

‘Knowledge Service’ is proposed to provide an ideal ICT-enabled lifelong learning 
support environment for professional development of knowledge workers. Knowledge 
service is not a new concept which has many applications already in practice, for 
example, the NHS/UK’s National Knowledge Service (NKS), ISI/UK Web of 
Knowledge, and World Bank’s Knowledge Services for Developing Countries etc. 
However, here we regard it as a basic infrastructure of the knowledge society and a 
valuable component of modern service economy to turn knowledge into exploitable 
resource, asset or capital. 

More important, knowledge is not only a resource/asset waiting for mining, but also 
an active service. Knowledge as a Service (KaaS) has being emerged as an interesting 
view in which we envision to construct a service platform that can send knowledge 
directly into brains of knowledge workers and they can utilize this stage to serve their 
knowledge for others or the society. 

What are differences between the knowledge service system and traditional educa-
tion/learning system? We will declare its basic design principles as follows: 

2.1   Open Knowledge Model 

Peter Senge said: “The world’s knowledge belongs to the world.” The open knowledge 
model targets at serving a much larger community and means: 

- Open Access: free and equitable access with no or minimal cost. The more open 
and free access to knowledge and information in education and science is, the 
higher the chances for innovation in industry and commerce; 
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- Expandable Contents and Services: Knowledge is generated through a collective 
and can and should be dynamically changed and expanded over time. New do-
main knowledge is easily added in via a design of module-based structure; 

- Open Ideas: no specific bias or favor in content selection to keep different 
viewpoints for user own comparison and judgment; 

- Open Innovation through crowdsourcing. 

2.2   Learner-Centered 

- Domain-specific knowledge services devotes to professional development of 
knowledge workers; 

- Comprehensive knowledge resources can meet personalized needs of varied 
knowledge workers to support learning on-demand (LOD); 

- Application-oriented & Context-based Knowledge Acquisition: Adapting 
knowledge to the local context to provide Just-in-Case/ Just-in-Time/ Just-for-Me 
services for higher value creation. 

2.3   Collaborative and Participatory 

- Support knowledge share and transfer; 
- Promote building of Community of Practice (CoP) for collaborative learning and 

working to achieve the shared vision; 
- A participatory and high interactive platform for which knowledge workers act 

as both knowledge consumers and contributors for co-creation with best utilizing 
existing resources; 

- A collaborative environment and Climate are beneficial to knowledge flow. 

2.4   ICT-Enabled 

- Enact e-Knowledge, based on digitalize and networked technologies; 
- Single point of access for one-stop service via virtual connection of knowledge 

network; 
- Provide 5A Services: Anytime, Anywhere, Anything, Anyway and Any pace; 
- Intelligent Support; 
- Imitate Learning 2.0 supported by Web 2.0 technologies; 
- Computer-Supported Collaborative Learning and Work (CSCL/CSCW). 

Bill Gates said: “The single most important use of information technology is to im-
prove education.”Based on these principle and ideas, we will put forward a design 
framework for Knowledge Service Platform in the next section. 

3   Design Framework of Knowledge Services Platform 

We have proposed a design framework for the knowledge service platform, as shown in 
Fig. 1: 
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Fig. 1. 5-Layer Framework 

3.1   Knowledge Support Layer 

The focal point in knowledge services is its contents design. As an authoritative 
knowledge source, its development must have robust backup expertise to cover enough 
broad spectrum and degree of depth in its knowledge resources. Therefore, in the 
knowledge support layer, it must have the participation of domain experts, either direct 
or indirect. One solution suggested for that purpose is to fully apply available Body of 
Knowledge of related domains (BOKs) and standards (international and industry) as a 
scientific guide in collecting knowledge resources. 

In addition, a dedicated professional team, called ‘Professional Knowledge Service 
Workers’ (PKSW), for knowledge services is a must. The PKSW is also a kind of 
knowledge workers whose responsibilities are to discover, collect, organize, dissemi-
nate, and update knowledge resources and provide best knowledge services for other 
knowledge workers. 

In this layer, it adheres to the open and collaborative principle as well, including 
participation of third-party knowledge service providers (KSP) and active knowledge 
workers. Besides the ‘Pull’ efforts of the own PKSW team, a ‘Push-in’ strategy from 
KSPs is more welcome. 

3.2   Knowledge Organization Layer 

Professional knowledge is systematic and high interrelated, forming an organic col-
lection. Unorganized and scattered information cannot embody the value of knowl-
edge. In view that, we adopt a BOK-based strategy, in the knowledge organization 
layer, to organize the knowledge resources into a higher order with value-added as the 
BOK is defined by the domain experts, that specify what knowledge and skills should 
be mastered by professionals in the specific domain. This approach is also helpful for 
professional development of knowledge workers who are domain-specific, a promotion 
towards HR professionalism, internationalization and standardization. 

It’s PKSW’s job to search, collect and compile the domain specific BOKs and 
standards. Domain Experts can add emerging BOKs or new versions, a ‘Push’ model. 
The layer is open for dynamic update of BOKs, including incorporation of new tech-
nologies, applications and recommended best practices etc. as time going on. 

Knowledge Support Layer 

Knowledge Organization Layer

Knowledge Resource Layer 

Knowledge Service Layer 

Context Layer 
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3.3   Knowledge Resource Layer 

It is a centralized knowledge resources repository collected by PKSWs based on related 
BOKs. It’s mainly a virtual repository, rather than physical, in which the resources are 
located by associated URLs. Therefore, it is easily to be expanded without demanding 
large storage, a distributed solution. Recommend resources can be ‘Push’ in by KSP, 
knowledge workers, CoPs, related organizations etc. The value of resources can be 
assessed by their calling rate and feedback from learners. 

BOK-based resources deployment brings about a domain-oriented and mod-
ule-based structure as well as an ontology-based one which is readily expandable and 
useful for supporting professional development of knowledge workers. 

3.4   Knowledge Service Layer 

Five main service functions identified so far in this layer, also called as ‘five centers’ 
they are: 

(1) Technology Transfer Center; 
(2) e-Learning Center; 
(3) Knowledge Resources Center;  
(4) Consulting Center; 
(5) Community Center. 

The technology transfer center is used to inform latest technical progress and reflect the 
leading-edge technology to knowledge workers. It can be an active ‘Push’ model based 
on the observation on the interesting areas of knowledge workers. Domain-specific 
PKSW is assigned for information tracking and search. A participatory information 
network is also useful here. 

The e-Learning center collects and reuses existing knowledge assets developed to be 
shared over a more wide scope. Although they still are in old learning model, it’s useful 
as a quick entry or area roadmap for most new comers. 

The knowledge resources center is very similar to the web of knowledge, a cen-
tralized knowledge resources repository based on BOKs-based collections. Guided by 
the interested BOK, learners can clearly know what knowledge gap they have and 
easily access what knowledge points/areas he/she wants to know. The resources re-
pository provides one-stop services just simply via a browser. Its user likes entering a 
specialized reading room with very rich collections and can learn anything what he/she 
wants. We refer this function as “A Learning Paradise” for knowledge workers. All 
these resources will help users to fulfill a ‘self-paced’ learning with on-demand 
knowledge acquisition. 

The consulting center has capability to provide so-called ‘On-The-Job Learning’ or 
‘Contextual Learning’, a more interesting and valuable learning platform – a new 
direction of next-generation learning environment. Learn while working / learn by 
doing, learn for better job will be very attractive to all enterprises as it can provide 
performance support either. Learning for Use and Use after Learning will bring about 
high-motivation learning and help much deeper grasp. For veterans, it can review what 



56 D. Ju and B. Shen 

has been learned and learn something new. For new comers, it would be a new model 
and tool for internship. It looks like that a teacher, expert, master or knowledge base 
always accompanying you, providing online and real-time assistance. 

 

Fig. 2. OJL Platform Development Process 

The Figure 2 shows a development process of the new learning platform in which 
you can find the related BOK will also act an important role that ensure the knowledge 
collected can fully cover all key points in the domain workflow and the keywords 
presented in all knowledge points will help for an ontology -based search.  

This OJL platform has all advantages of contextual learning systems. More impor-
tant is that it can promote the construction of Community of Inquiry, especially the 
Community of Practice (CoP) – to formulate a community center. 

It is really an open system and community. After wide trail by thousands users, the 
drawbacks and problems of applied systems can be fully exposed and new solutions 
and improvements can continued. Even in the case of no satisfied answer from the 
system, the requester still can call for a ‘SOS’ help via internet from other CoP mem-
bers, including e-mentors/e-coaches as well as peer practitioners. In fact, the platform 
has accomplished three virtual links within same CoP: A link to leading experts in CoP 
through the domain BOK development; a link to worldwide experienced CoP members 
during collecting knowledge resources written by them; and a physical link to active 
CoP members for peer cooperation while involving in an idea and experience  
exchange. 

This platform will be a participatory web supported by web 2.0 technology, facili-
tating knowledge and experiences sharing and promoting collaborative learning and 
working (CSCL/CSCW). Each member is not only a learner, but also a contributor 
which will recommend new knowledge contents and experiences as well as the feed-
back for system improvement. The emerging new technologies and applications will 
dynamically expand the related BOKs. All these will enhance and perfect the collective 
knowledge repository at the end. 
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In the user’s viewpoint, the platform is a web of knowledge to meet the needs of their 
knowledge work (Fig. 3). 

 

 
Fig. 3. Knowledge Service Platform 

3.5   Context Layer 

The domain-based knowledge services can be used at many levels, including  

- Individual knowledge workers for their professional role & career development 
and workplace support with application context, also useful for development of 
interdisciplinary talents; 

- CoP/CoI level for collaborative learning and work with common vision; 
- Organization/Enterprise level for building learning organization and organiza-

tional learning. To do so, a specific sub-KS platform can be constructed based on 
their business objectives and competence gap analysis; 

- Industry level for providing knowledge services in a specific domain based on 
same design framework; 

- National or regional level, for which a ‘public knowledge service platform’ 
(PKSP) will be established to be shared a much large scope. Even knowledge 
service platforms for different domains can be distributed over many places for 
convenience. It can still look like a centralized platform via virtual links among 
knowledge service networks if they are based on same design framework. 

4   Prototype Systems Being Developed 

The development of knowledge service platforms is massive system engineering. 
Facing with high pressing of professional talents shortage in China, we tried to find an 
alternative solution beyond formal schooling education only. A prototype project was 
initialed to develop prototype knowledge service systems as our conceptual experiment 
and validation.  

PKSW 

CoPs 

Consulting 
Tech. Info. 
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The key for KaaS is having knowledge at the time of maximum opportunity. Thus, 
the priority in our development is put on what demanded most from society develop-
ment. The target is to build the public knowledge service platform (PKSP) for higher 
value of knowledge reuse. Based on our own background, our development in PKSPs 
has been chosen to focus on the following main domains: 

- The Software Engineering domain urgently required by developing software 
industry; 

- The IT domain urgently required by implementing state informatization strategy; 
- The New Product Development & Innovation domain urgently required by 

building the Innovation-Oriented country; 
- The Service Outsourcing domain, a current hot spot in China. 

To gain a solid foundation for developing PKSP, we started our R&D project from 
systematically searching, collecting, studying, compiling and developing related 
BOKs. After years efforts, in the four main domains mentioned above, we have so far 
gathered 132 associated BOKs in total. 

A resource collection efforts have been launched in parallel with the ‘first things 
first’ principle. A dozen of special domains have begun to take sharp already, such as: 

- SE domain: Software Architecture, Requirements Engineering, Project Man-
agement, Quality Management, Software Testing, SWEBOK and SSMED; 

- IT domain: ITSM/ITIL, Information Security; 
- Innovation domain: New Product Development, Innovation Methods, Knowl-

edge Management; 
- Service Outsourcing domain: OPBOK, SSMED, ISTQB, SQuBOK. 

Besides these resources, we have also developed abundant training materials in our 
e-Learning center for three domains mentioned above, including 226 e-learning mod-
ules with 59904 .ppt pages – a valuable knowledge asset for learners as an entry 
shortcut. 

 

 

Fig. 4. Knowledge Services in Knowledge Society 
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5   Conclusions 

Knowledge service is looked as a key component and essential infrastructure of 
knowledge society, which can be used as an effective measure to promote professional 
development of knowledge workers and improve their productivity.  

By applying the RPV Innovation Theory [3] to the knowledge society (Fig.4), the 
knowledge services can be looked as an IT enabled process which transforms knowl-
edge resources into real value in knowledge society, including human capital, knowl-
edge worker productivity, bridging knowledge divides [5], building of CoPs and 
learning organizations, causing continuous innovation and sustainable economic 
growth in the knowledge society. 

In this paper, we described the design principles of knowledge services to integrate 
the advantages of emerging modern learning new concepts and technologies. A 5 
-layers design framework for knowledge service platform is proposed to embody a ‘5C’ 
combination of e-Knowledge, i.e. Content, Context, Community, Connection and 
Computer-supported Collaboration, which greatly enhances the value of knowledge 
services. 

The main philosophy behind our knowledge services is very simple, that is: Send 
knowledge into everybody’s hands; as a knowledge charger; your knowledge is mine! 
It provides an open, low cost, ubiquitous, easily accessible lifelong learning support 
environment for HRD urgently needed, to enable personalized learning on-demand. 

Some prototype systems have being developed, aiming at building the Public 
Knowledge Service Platform for knowledge workers in SE, IT, Outsourcing and In-
novation domains. Significant progress has been accomplished in collecting knowledge 
resources and related BOKs developed. This work would be more meaningful while 
digital competence is a general key for future knowledge workers as declared by the 
European Commission [6]. The PKSPs proposed with comprehensive resources will 
like a stretch of fertile land with rich knowledge nourishment to speed up the growth 
and mature of knowledge workers. 
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Abstract. One of the priority areas of the Hyogo Framework for Action
2005-2015 for disaster risk reduction is the use of knowledge, innovation
and education to build a culture of safety and resilience at all levels.
The collection, compilation and dissemination of relevant information
and knowledge on disaster risks and to cope with such risks are criti-
cal to inform and educate individuals as a basis on which to establish
a culture of disaster prevention and resilience. However, in many cases
these resources are scattered over multiple repositories in different places
and lack a common, shared framework for their description to improve
the search and retrieval process. This research intends to contribute to
the Hyogo Framework of Action by building a domain ontology on dis-
aster risk reduction for education. The goal is to provide semantically
enriched descriptions of learning resources for the use in training curric-
ula and learning programs. The ontology builds on the terminology of
disaster risk reduction, published by the United Nations International
Strategy for Disaster Reduction (UN/ISDR) in 2009. It extends the ter-
minology by reusing other relevant ontology sources and incorporating
the knowledge of subject matter experts.

Keywords: Disaster risk reduction, ontology, semantic web, education,
learning repositories.

1 Introduction

The international community has continuously emphasized that improved man-
agement of natural hazards and the integration of disaster risk reduction (DRR)
are critical elements of policies for sustainable development. The United Nations
General Assembly had designated the 1990s as the International Decade for Nat-
ural Disaster Reduction (IDNDR) [1] in order to establish international actions
to reduce the loss of life, property damage and social and economic disruption
caused by natural hazards. The supporting Yokohama Strategy for a Safer World
[2] highlights the importance to exchange information on natural disaster reduc-
tion, strengthen capacities as well as provide education and training in disaster
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prevention, preparedness and mitigation. In 2000, the International Strategy for
Disaster Reduction (ISDR) [3] was adopted as a successor arrangement to the
IDNDR. The corresponding Hyogo Framework for Action 2005-2015 (HFA) [4]
reiterates the need for informing and motivating people towards a culture of
disaster prevention and resilience through the use of knowledge, innovation and
education in order to reduce disasters as the goal of one of the five priorities for
action. This particular priority includes two groups of key activities that are of
special importance in the context of this paper, that is, (1) information man-
agement and exchange, and (2) education and training. Among others, the HFA
suggests to develop directories, inventories and information-sharing systems and
services for the exchange of information on good practices, DRR technologies,
and lessons learned on policies, plans and measures for DRR. This not only im-
plies the collection, compilation and dissemination of relevant knowledge and
information on hazards, vulnerabilities and capacities, but also the capturing
and sharing of relevant learning resources in digital repositories to enhance the
education and training in DRR at all levels.

An accompanying guide to the HFA by the United Nations Secretariat of
the International Strategy for Disaster Reduction (UN/ISDR) [5] suggests that
the identification, compilation and dissemination of information and knowledge
about natural hazards, disaster management and risk reduction needs to be im-
proved. One of the steps is to create a detailed inventory of existing information
that can and should be made public. In a corresponding website, PreventionWeb
[6], UN/ISDR makes available reports, policy and technical guidance to support
the implementation of the HFA. UN/ISDR also launched the Field Library for
Disaster Reduction initiative [7], which contains about one hundred books and
journals on disaster-related subjects, which have been distributed to many devel-
oping countries affected by natural disasters. The Regional Disaster Information
Center (CRID) [8] in Latin America and the Caribbean is a good example of a
virtual library in this context that also provides free access to many electronic
documents on DRR that are relevant to a particular region.

On a global level, the NatCatSERVICE [9] of the Munich Re Group is one
of the world’s leading databases for natural catastrophes. The Centre for Re-
search on the Epidemiology of Disasters (CRED) maintains similar information
in its international disaster database EM-DAT [10]. The Global Risk Identifica-
tion Programme (GRIP) [11] is an example of a multi-stakeholder initiative that
provides data and information on risk identification, assessment and monitoring.
Together, CRED and GRIP maintain DisDat [12], a Web portal to collect in-
formation on disaster data collection initiatives worldwide. More hazard-specific
information is provided on specialized websites, for instance, the International
Tsunami Information Centre [13], the Jakarta Tsunami Information Centre [14],
both administered by the United Nations Educational, Scientific and Cultural
Organization (UNESCO), or the ASEAN Earthquake Information Center [15].

In the area of capacity development, the Capacity for Disaster Reduction Ini-
tiative (CADRI) [16] was launched in 2007 as a joint programme of the United
Nations Development Programme (UNDP), the United Nations Office for the
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Coordination of Humanitarian Affairs (UNOCHA), and the UN/ISDR Secre-
tariat. CADRI succeeded the United Nations Disaster Management Training
Programme (DMTP), a global learning platform that addressed crises, emer-
gencies and disasters for the UN Member States, the UN system, donors and
international and non-governmental organizations, and trained United Nations,
government and civil society professionals between 1991-2006. Noticing that ca-
pacity development is a cross-cutting activity for DRR, CADRI relates to all of
the five priorities of the HFA. It serves the UN/ISDR system and engages with
the wider professional communities working in capacity development.

Another example is the multi-stakeholder project on Emergency Capacity
Building (ECB) [17], which maintains a Web portal with relevant documentation
in an effort to improve the speed, quality and effectiveness of the humanitarian
community in saving the lives, safeguarding the livelihoods and protecting the
rights of people affected by emergencies. Similar to this, UNOCHA maintains a
website on a disaster response preparedness toolkit [18]. The site is dedicated to
essential and practical information, checklists, guides, presentations and other
tools to assist UNOCHA staff and its partners to prepare for disaster situations.

While critical data and information on natural disasters and hazards are pro-
vided on various specialized websites on international, regional and national lev-
els, such a comprehensive service does not exist for learning resources on DRR.
Although many of the specialized natural disaster websites also include sections
dedicated to education and training in DRR, they are not easy to navigate or
even to locate. Often these sites do not provide an appropriate mechanism to
enhance the search and retrieval of learning resources, which makes it difficult
to find them. For instance, CADRI makes available on its website the exten-
sive set of training manuals that were produced as part of DMTP, but does
not provide any functionality to search through the material. Generally, what is
also lacking are semantically enhanced educational metadata, which would allow
end users to more easily retrieve the materials and incorporate them into the
teaching and learning process. For example, PreventionWeb makes accessible a
large set of educational materials on DRR, but only provides very limited browse
functionalities with just a small set of generic metadata.

Still lacking is a central repository where comprehensive information about
DRR learning resources is captured and semantically enriched through edu-
cational metadata. The joint activity between UNU-EHS and UNOOSA/UN-
SPIDER as presented in this paper tries to address this issue by working towards
establishing a clearinghouse for learning resources on DRR. This initiative con-
tributes to one of the measures of the strategic plan of the United Nations
University (UNU) to serve as a key international clearinghouse for e-learning
on sustainability [19]. In the context of UN-SPIDER, this initiative will be an
essential pillar in facilitating efforts along the lines of capacity development as
documented in its Capacity Building Strategy [20]. In this context, this paper
examines the development of an ontology that captures domain-specific knowl-
edge for the description of learning resources on DRR. For the purpose of this
research, an upper ontology on DRR is being defined along with associated lower
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ontology concepts and relations to enrich the description of learning resources
on DRR.

The paper is structured as follows. In Section 2 we discuss some of the issues
of using semantic-aware applications to enhance knowledge sharing in the area
of disaster risk and education. Section 3 describes the preliminary steps taken to
create a domain ontology for describing learning resources on DRR. In Section
4, we draw some preliminary conclusions and present an outlook of future work.

2 Enhanced Knowledge Sharing with Ontologies

When the seminal article about the Semantic Web was published in 2001 [21]
the authors envisioned an extension of the current Web that would facilitate
the closer cooperation of computers and users by providing well-defined mean-
ing to actionable information. The main enabling technologies for developing
the Semantic Web are the eXtensible Markup Language (XML), the Resource
Description Framework (RDF), and ontologies. The latter furnish the seman-
tics of the Semantic Web and should be developed, managed, and endorsed by
communities of practice. However, the meaning of terms and their relations are
not fixed, and change over time. Although these communities of practice alter
norms, conceptualizations, and terminologies, they also advance necessary new
concept definitions that can be used in a changing context [22].

An ontology is a shared understanding in a given subject area [23]. It entails
some sort of a world view of a community of practice with respect to a given
domain as a unifying framework to solve a particular problem. In general, a
body of formally represented knowledge is based on a conceptualization, that
is, a set of concepts, their definitions and inter-relationships. Ontologies, thus,
are the explicit specification of a conceptualization [24]. An ontology is basically
an artifact or model of (some aspect of) the world. It introduces vocabulary
capturing the various aspects of the domain and provides explicit specification
of the intended meaning of that vocabulary [25]. Basically, ontologies constitute
content theories in that they identify a taxonomy of specific classes of objects,
the relations among them, and a set of inference rules. As such they form the
core of any system of knowledge representation for a particular domain [26].

2.1 Ontologies on Disaster and Risk

Although experts on disaster mitigation and planning and risk management
constitute a community of practice, there appears to be no common conceptu-
alization of their domain because of the interdisciplinary approach to the multi-
faceted nature of disaster mitigation, disaster planning, and DRR. For instance,
a glossary about the core terminology of disaster preparedness and reduction de-
veloped by UNU-EHS [27] revealed that a shared language and shared concepts
on disaster and risk do not exist. On the contrary, what eventually is needed are
a common terminology and definitions, which are a prerequisite for integrated
approaches for improved disaster reduction by experts from different disciplines
and competencies.
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Research on natural hazards was initially conducted by geographers who
viewed natural disasters as the result of interacting natural and underlying social
processes as illustrated in the Pressure and Release (PAR) model on the pro-
gression of vulnerability [28], or the framework for the expanded vulnerability
analysis in coupled human-environment systems [29]. While the use of ontologies
in the geosciences is well advanced and documented [30], ontologies for disas-
ter and risk are only slowly devloping. NASA’s Semantic Web for Earth and
Environmental Terminology (SWEET) [31] is an example of an extended set of
ontologies in the geosciences. The hydrogeology ontology, for instance, has been
developed as an extension of the SWEET upper-level ontologies [32].

An example of an ontology at the cross-section of geosciences and disaster
management is a system for ontology-based searches for information sources on
disturbances and the susceptibility in an ecosystem, e.g., storm hazards [33]. An-
other example for the management of natural disasters is the description logic
model developed for a municipal flood protection plan [34]. The data model in-
cludes an event library and predefined disaster situations, which can be mapped
to the corresponding situation concept in the situation taxonomy through infer-
ence. Similar to this model, the approach to support incident management based
on disaster plans [35] allows for the specification and analysis of different scenar-
ios of organizational behavior based on the formal structural description from a
disaster plan. The conceptual model of disasters affecting critical infrastructure
[36] extends the incident management approach [35] by adding the elements of
the physical infrastructure that can be affected by a disaster. Similar to [36]
the proposed Disaster Management Data Model [37] incorporates information
about the physical environment as a foundation for a spatial reasoning process
that considers topology, neighborhood relations, orientation as well as distance
aspects.

The scalable semantic framework for disaster mitigation and planning using
ontologies is another example of an integrated approach to provide ubiquitous,
standard, and reusable domain descriptions that can be processed by different
hazard analysis and disaster preparedness tools [38]. Recently, a factual ontology
of risk and disaster has been proposed, which consists of four sub-systems, that is,
structure, dynamics, characterization, and actor, where the latter helps to specify
how different actors can characterize the system’s structure and dynamics [39],
[40].

Related to this work is the Simple Emergency Alerts for All (SEMA4A) on-
tology for emergency notification systems accessibility [41]. SEMA4A has been
designed to enhance the communication of emergencies and corresponding criti-
cal information to various groups of users within different emergency situations
using multiple communication media. Another approach to emergency response
is an ontology-driven knowledge sharing and application of the tasks involved in
the area of production network management to decision-making in disaster re-
sponse operations [41]. Connected to these applications is the Common Alerting
Protocol (CAP) from the Organization for the Advancement of Structured In-
formation Standards (OASIS) [42]. This protocol provides an interchange format
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for collecting and distributing ”all-hazard” safety notifications and emergency
warnings over information networks and public alerting systems. Finally, the
ontology-based risk management framework for the construction industry is an
example of using an ontology as a means for enhancing the risk management
workflow of identifying, analyzing and responding to possible risks in the life
cycle of a construction project [43].

2.2 Ontologies for Educational Purposes

It is generally agreed that semantic-aware applications have great potentials in
education in the medium future [45]. They provide mechanisms to enhance the
process of searching and finding learning resources. And, they have the capability
to organize and display information that make it easier for learners to draw
connections, for instance, by visualizing relationships among concepts and ideas.

Ontologies as indicated earlier represent consensual knowledge representations
of communities of practice in a particular domain or discipline. They allow to man-
age the growing volume of data and information by annotating these resources and
providing automated mechanisms to support the acquisition, maintenance, and
access of usually weakly structured information sources [46]. Consequently, this
notion of ontologies equally applies to semantically enriched learning resources in
terms of ontology-based annotations of learning objects [47]. This integration of
the design and description of learning objects through specialized ontologies for
describing the corresponding educational metadata would actually require sep-
arate ontologies, addressing the needs of the authors in the knowledge creation
process on the one hand and the learners in the actual learning process on the
other [48].

The principle of making formal annotations of learning resources based on
ontologies has been applied in the Organic.Edunet Web portal [49]. This web-
site provides access to a federation of several learning repositories that have
resources related to the general topic areas of organic agriculture and agroecol-
ogy. Organic.Edunet uses the electronic portfolio system Confolio [50], which
provides a folder-based portfolio view for managing and annotating learning ob-
jects [51], [52]. The annotation of learning resources with an ontology derived
from a set of existing controlled vocabulary for agriculture has been applied in
the context of Organic.Edunet based on the AGROVOC thesaurus [53] of the
United Nations Food and Agriculture Organization (FAO) [54], [55]. Because of
the high degree of consensus in the agricultural community regarding its ter-
minology, the formal representation of knowledge in the AGROVOC thesaurus
was transformed into an ontology language for describing the learning resources
contained in the Organic.Edunet Web portal.

The AquaRing (Accessible and Qualified Use of Available digital Resources
about the aquatic world in National Gatherings) Web portal [56] is another ex-
ample about the use of an ontology for the annotation and improved retrieval of
learning resources, in this case on marine and aquatic topics [57]. Its terminol-
ogy also contains terms from AGROVOC. An ontology-based approach has also
been applied to enhance the design and development of training materials on
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sustainable development [58]. Here, this approach has been used to record do-
main concepts and their interrelationship from experts in the ontology, which in
turn is linked by the learning content authors with the corresponding multime-
dia materials in the system to create educational scenarios within ontology-based
knowledge networks for training.

As the examples show, Semantic Web technology can help to greatly enhance
the semantic querying and the conceptual navigation of learning materials by
linking learning resources to commonly agreed ontologies, providing flexible ac-
cess to the knowledge base, and offering a uniform platform to integrate learning
activities into the business processes of organizations [59]. In an educational con-
text, learning ontologies do not only consist of descriptions of the basic concepts
of a domain in which learning takes place, but can also be distinguished fur-
ther in ontologies that address educational issues such as classifying the type
of material into lecture, tutorial, exercise, etc., as well as those that describe
the structure of the learning resources in terms of hierarchical and navigational
relations. To conclude, the Semantic Web assists not only learners in locating,
accessing, querying, processing, and assessing learning materials across a dis-
tributed network, but also instructors in generating, locating, using, reusing,
sharing and exchanging learning resources [60].

Despite the encouraging prospects of using Semantic Web technologies in
education, we are not aware of any reports on similar developments in using
semantically enriched annotations of learning resources for education on DRR.
The next section describes the first steps towards creating a solution to resolve
this issue.

3 Constructing a Domain Ontology for DRR Learning
Resources

It is generally accepted that domain ontologies can help to improve knowledge
management practices within organizations. Ontology can significantly enhance
these practices when a specific knowledge perspective, or ”knowledge lens” is
applied [61]. Based on this perspective controlled vocabulary is extracted and,
through a top-down and bottom-up perspective, the conceptual model is devel-
oped by applying relationships, attributes, and axioms. These two perspectives
in semantic collaboration involve the design of a common ontology from shared
core concepts by reaching a consensus among all participating stakeholders (top-
down), and a conceptual calibration of similarities and differences between exist-
ing conceptual models of the participating stakeholders (bottom-up). The goal
is to create semantic mappings or ontological bridges between the different per-
spectives by coming to an agreement on (1) shared views, (2) opposite views, and
(3) documenting the first two points in a way that a consensus can be reached
[62].

The issue of reaching a consensus when developing an ontology is even more
important in the field of DRR not only because of the need for an interdisci-
plinary approach when dealing with natural disasters, but also because of the
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international context of the authors’ work in developing countries. This is also
illustrated in the comparative glossary on the components of risk [27], which
shows that there are various conceptualizations of the key terms in this field.

As has been commented, there is a vast amount of information on DRR hosted
in a variety of websites and portals. However, searching for such information is
not yet an efficient process. The lack of a consensus on definitions for terms, and
the use of different terms by different agencies to target the same concept are
critical issues that make it difficult to search efficiently through standard search
engines. The next critical issue to recognize is the fact that different institutions
and experts may disagree on how some terms are related. For example, some
experts define risk as the combination of hazard and vulnerability, while others
may also include coping capacities or exposure in the definition. As a conse-
quence, the learning process in this field is best conducted through a case-based
learning approach, where learners view specific examples which make use of one
set of terms and their meanings in real world scenarios [63], [64].

Various websites exist independently to share learning resources and other
related technical documentation on reducing the risk of natural disasters. Each
system uses its own approach to describe and make available these resources.
It is desirable to integrate these systems in such a way that users can more
easily locate and retrieve the required information. However, the different ways
of describing and presenting the resources are a barrier not only for learners and
instructors, but also in terms of the interoperability of the different systems.
The solution is to build a semantic Infrastructure that supports a federation
of learning repositories on DRR. This requires the capturing of key underlying
concepts, define them, assign terms to them and note their important inter-
relationships. A unifying framework of this kind would help to facilitate increased
knowledge sharing between users and improved interoperability between separate
repositories.

The purpose of the proposed DRR learning resources ontology is to describe
the components of DRR in terms of the feature classes of natural disasters and
the types of processes involved in the risk management cycle with the inten-
tion of facilitating increased sharing and reuse of learning resources through
semantically enriched descriptions and improved interoperability between differ-
ent repositories by enabling the exchange of federated search queries and the
harvesting of metadata. Technological or human-induced disasters will not be
included.

The intended users are learners and instructors in the fields of work of our
organizations, that is, higher education and technical training on disaster risk
management. The goal is to use the ontology about DRR when semantically
enriched information is needed in teaching and learning about managing the
risk of natural disasters. Although the focus is on higher education and technical
training of mid-career professionals, we assume that the ontology could also be
reused in other contexts in the educational system, for instance, K-12 schools,
or in more specialized application areas, for example, remote sensing for disaster
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management and emergency response, which is the mandate of UNOOSA/UN-
SPIDER.

The scope of the proposed DRR learning resources ontology is to describe
the conceptual framework of and the main processes and activities involved in
DRR to reduce the overall risk of natural disasters to a level of detail that iden-
tifies all such components and which are considered stable, being recognizable
from one event to another. For instance, key concepts in the domain of DRR are
risk, hazard, disaster, vulnerability, resilience. Concepts in the ontol-
ogy are usually organized in taxonomies through which inheritance mechanisms
can be applied. For example, we can represent a taxonomy of natural disasters,
which distinguishes between different types of disasters (geophysical, meteoro-
logical, hydrological, climatological, biological, and extra-terrestrial), where an
earthquake is a sub-class of geophysical disasters, a tsunami a sub-class of earth-
quake. Relations represent a type of association between concepts of the domain.
For instance, the word triggers in ”an earthquake triggers a tsunami” consti-
tutes a binary relation. The ontology will also provide information about the
elements and properties of the disaster risk management cycle, incorporating
concepts, such as prevention, mitigation, preparedness, early warning, response,
evacuation, relief, recovery, rehabilitation, reconstruction, among others.

The proposed DRR ontology will address the different classes of objects, rela-
tionships among them, including hierarchical relationships, and inference rules.
Through this ontology, links can be established so that learners are able to iden-
tify the different meanings for particular terms, the typical connections among
such terms, and visualize their connections in a simpler fashion. Furthermore,
the ontology should allow learners and practitioners to navigate through the
difficulty that has risen due to the lack of consensus. From the point of view
of learning resources, it is expected that the semantically enhanced educational
metadata contained in the ontology will facilitate the discovery of examples re-
garding how these terms are applied. This flexibility in the discovery of content
would be essential in the context of a case-based learning approach targeting
DRR as mentioned earlier.

In developing our ontology for the description of DRR learning resources we
have adapted the steps in the method of Mizen et al. [65] in correspondence with
Uschold’s approach [23] and METHONTOLOGY [66], [67], [68]. We also con-
sulted the summary overviews by Fernández-Lopez [69], [70], [71] and Antoniou
and van Harmelen [59]. The level of formality of the ontology is semi-informal
in that it is expressed in a restricted and structured form of natural language.
In constructing the ontology we have consulted subject matter experts in the
organizations of the authors and conducted informal text analysis of books, con-
ceptual models, other controlled vocabularies and ontologies, etc. In building a
complete glossary of terms we have captured concepts, instances, verbs, prop-
erties, for instance, through capturing and analyzing statements such like the
following [28]:

”Risk of disaster is a compound function of the natural hazard and the num-
ber of people, characterised by their varying degrees of vulnerability to that
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specific hazard, who occupy the space and time of exposure to the hazard event.”
(p. 49)

”A disaster occurs when a significant number of vulnerable people experience
a hazard and suffer severe damage and/or disruption of their livelihood system
in such a way that recovery is unlikely without external aid.” (p. 50)

During this knowledge elicitation process we also heavily relied on general
and specialized glossaries and thesauri, such as the one from the UNU on risk
components [27], the international glossaries on disaster risk of the United Na-
tions [72] [73], the Australian emergency management terms thesaurus [74], but
also the General Multilingual Environmental Thesaurus (GEMET) [75] or more
hazard-specific glossaries, such as on tsunamis [76] or wildland fires [77]. We
also consulted risk management terms from international [78], [79] and national
standards [80]. And, we incorporated terms from the common accord on disaster
category classification from CRED and Munich RE [81] and corresponding terms
from the EM-DAT glossary [82].

We anticipate to break the ontology down into discrete modules in order to
manage its complexity by reviewing and observing the relations and attributes
of the conceptual aspects involved in the ontology. Each module of the ontology
will be functionally an ontology in itself, describing a logical aspect of the entire
domain for DRR. For instance, as indicated above it seems helpful to separate
the conceptual frameworks of DRR into a domain knowledge class and the risk
management processes with the corresponding analysis procedures into a task
and method class.

In building the ontology we are using the Protégé system [83]. The ontol-
ogy will be formally documented and expressed in RDF/OWL. In designing the
ontology we follow the criteria from Gruber [24], that is, clarity, coherence, ex-
tendibility, minimal encoding bias, and minimal ontological commitment. The
final ontology will be verified in terms of its correctness and validated by exam-
ples using existing materials in typical use scenarios of search and retrieval.

4 Conclusions and Future Work

Introducing ontology-based descriptions of DRR learning resources would cer-
tainly not come without a cost. Although ontology engineering research has
developed mechanisms to translate and use learning object metadata into for-
mal semantic descriptions, further tools for annotations and the integration of
e-learning specifications with Semantic Web languages are needed. These mea-
sures should also be flanked by supporting organizational practices to facilitate
the effective and consistent adoption of ontologies for educational purposes [48].

Ontologies for education not only provide an innovative way of browsing, nav-
igating and searching for learning resources in a repository. They are also well
suited to enhance the teaching and learning process itself by involving learners
in a collaborative process of reviewing and constructing threshold concepts of
a particular domain as it is especially the case in DRR [84]. We view the use
of ontology-based descriptions of DRR learning resources within the novel con-
cept of the ”semantic learning organization” [85] ”in which learning activities
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are mediated and enhanced through a kind of technology that provides a shared
knowledge representation about the domain and context of the organization”
(p. 406). Organizations responsible for disaster risk management would bene-
fit from such an enhanced infrastructure where the corresponding educational
metadata and specialized domain ontologies would not only describe relevant
learning resources, but would also provide contextual information for linking to
the organizational mission and goals as well as the required competencies in
dealing with natural disasters.

Expanding on the notion of semantic (e-) learning ”to build collaborations
that exploit local contributions within a global vision” (p. 484) [86] we intend
to extend the process of developing the ontology by involving more experts and
possible users. We are currently setting up a Semantic MediaWiki installation
[87], [87], a free extension of MediaWiki [89], to collect and review DRR terms by
a wider group and encourage online distributed collaboration on capturing learn-
ing resources. Eventually, we hope to benefit from projects like Ogranic.Edunet
[49] and establish a repository based on an environment such as Confolio [50] to
provide semantically enriched learning about DRR globally.
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88. Krötzsch, M., Vrandečić, D., Völkel, M., Haller, H., Studer, R.: Semantic
Wikipedia. Web Semantics: Science, Services and Agents on the World Wide
Web 5(4), 251–261 (2007)

89. Semantic MediaWiki (SMW), http://semantic-mediawiki.org/



 

M.D. Lytras et al. (Eds.): WSKS 2010, Part I, CCIS 111, pp. 75–82, 2010. 
© Springer-Verlag Berlin Heidelberg 2010 

Designing an Instrument to Measure the QoS of a 
Spanish Virtual Store 

Beatriz Sainz de Abajo1, Isabel de la Torre Díez1, Enrique García Salcines2, 
Javier Burón Fernández2, Francisco Díaz Pernas1,  

Miguel López Coronado1, and Carlos de Castro Lozano2 

1 Department of Communications and Signal Theory and Telematics Engineering,  
Higher Technical School of Telecommunications Engineering, University of Valladolid, 

Campus Miguel Delibes, Paseo de Belén nº 15, 47011 Valladolid, Spain 
{beasai,isator,pacper,miglop}@tel.uva.es 

2 Department of Computer Science, University of Córdoba, Campus of Rabanales  
Madrid-Cádiz Road, km.396-A, Albert Einstein Building, 14071 Córdoba, Spain 

{egsalcines,jburon,ma1caloc}@uco.es 

Abstract. This article describes the development of an instrument, in the form 
of a survey, which is distributed to users of a B2C website selling electronic 
books in order to ascertain their satisfaction. The opinions compiled from a pi-
lot sample and the exploratory factor analysis carried out point to factors that 
best summarise the quality of the application analysed here. Analysis of the ini-
tial survey, with a total of 40 items, shaped the final instrument, encompassing 
18 items divided into 6 dimensions, which measure the perceptions of users of 
the application in order to improve the contents of the website. Subsequently, a 
confirmatory factorial analysis is performed, ensuring the reliability of the study 
and which confirms that the structure of the instrument developed truly meas-
ures service quality in accordance with the requirements of the website in  
terms of offering a space that fulfils consumer expectations in the Information 
Society. 

Keywords: Service quality; Web application; goodness of fit indices; factor 
analysis; Business to Consumers (B2C). 

1   Introduction 

Of all the different kinds of electronic commerce, the highest volume of commercial 
transactions is registered by Business to Consumer (B2C) type enterprises. At times it 
tends to be considered a kind of generic electronic commerce, in which implementa-
tion, hosting and maintenance is not costly, and is therefore attractive to both small 
and large companies, and many models can be encompassed by this classification [1]. 
The eMarketer report, point out how the impact of young consumers on electronic 
commerce is particularly visible since they share recommendations about products 
through the Internet, which encourage others to buy from sites that have proven to be 
reliable [2]. 
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We must take advantage of this trend among users to share information and criti-
cise or praise a store from which they have ordered in order to improve the website 
for future users. Just by taking into account the opinion of buyers we can resolve the 
conflicts and requests that arise. The use of indicators will be fundamental to prevent 
this from happening. Although there are indicators that have been tested, their meas-
urement is still somewhat vague and, therefore, they must be improved in order to 
predict the success or failure of the application. 

Quality of Service (QoS) and, therefore, customer satisfaction must be at all times 
the ultimate goal when developing an application. The aim of this study is precisely to 
quantify service quality to give the developer a scientific basis when making design 
decisions. 

Since 1988, the measurement of service quality has been a concern for researchers 
[3], and owing to the different nature of services, instruments used for quantification 
cannot be the same in all cases. 

The examination of different studies and in-depth analysis of methodology have 
led to the development of an instrument in the form of a survey, distributed among 
users with a view to providing clear measurements of their satisfaction. 

The different concepts that are inseparably associated with QoS offer a global vi-
sion of the service provided by an application. The different nature of the services 
offered on the Web and their specific characteristics require an analysis of the factors 
that have the greatest influence on user opinions. It will be necessary therefore to 
develop a specific instrument to quantify the QoS delivered by each application. 

2   Background 

Parasuraman, with his SERVQUAL model, identified QoS using the discrepancy 
between the perceptions and expectations of users in relation to different aspects that 
he termed dimensions. These dimensions were made up of sets of questions or items 
that aimed to describe characteristics such as reliability, response capacity and the 
security of the service. This set of dimensions was referred to as a construct [3].  

Subsequent models advocated that the measurement of perceptions made for a 
more reliable model; hence SERVPERF, with a similar structure to SERVQUAL [4], 
would guide the steps of models to come. This was followed by several varied in-
struments to measure each of the possible services. 

3   Development of the Instrument 

Initially, a battery of 50 questions was developed referring to different aspects of the 
service provided by the publishing firm Creaciones Copyright S.L, founded in 2003 
and dedicated to creating, editing and producing technical scientific documentation 
(books, manuals, etc., in any format) and which sells its contents in bookshops and 
through a website. The prior revision of the initial survey, taking into account the 
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different aspects in which the management was interested in order to improve the 
website, resulted in a questionnaire with 40 items that users had to rate using a 7-point 
Likert scale [5].  

3.1   Pilot Survey - Exploratory Factor Analysis  

To confirm the validity of the results of this study, the survey was distributed by  
e-mail to users who had previously made a purchase through the webpage. Of the 357 
surveys sent out, a positive result was received for a total of 243, of which only 180 
were valid. The other surveys were disregarded due to incoherence or incongruence in 
the responses given to the questions. 

To refine the tool, an exploratory factor analysis (EFA) was conducted to identify 
the underlying factors or dimensions that model service quality. The instrument was 
examined using Varimax rotation to facilitate the interpretation of the factors gener-
ated using principal components analysis with Kaiser’s criterion.  

The initial analysis pointed to the existence of 15 factors that explained QoS in the 
application. Similarly, it revealed factor loadings of certain items on multiple factors 
or factors explained by a single item. For this reason [6], it was necessary to eliminate 
11 items in two rounds. 

The next step was to characterise the dimensions on the basis of the remaining 
items. The impossibility of characterising three of the factors gave rise to the elimina-
tion of 7 additional items. Therefore, the initial instrument was pared down to 7 per-
fectly characterisable dimensions with eigenvalues greater than unity and a total of 22 
items.  

The Kaiser-Meyer-Olkin (KMO) measure was 0.671, above the recommended 
threshold of 0.5, which ensures the suitability of the sample. Furthermore, Bartlett’s 
test of sphericity revealed significant values, thereby supporting the validity of the 
instrument [8].  

To complete the analysis, Cronbach’s α coefficient [7] was measured for each di-
mension, giving a minimum value of 0.704, above the recommended threshold of 0.7. 
The lowest item-total correlation [8] was 0.461, above the recommended value of 0.4. 
Hence, the reliability of the factors is assured and, as indicated in Table 1, it is not 
advisable to eliminate any of the items to improve the respective Cronbach’s α coeffi-
cients. The refined instrument explained 69.777% of the accumulated variance. 

Following this initial study, the QoS provided by the Copyright S. L. B2C website 
was represented by 7 dimensions: quality, browsability, usefulness, interactivity, 
style, security and availability. 

3.2   Reliability Survey - Confirmatory Factor Analysis 

For the second study, the refined survey was distributed in October 2009 following 
the same methodology as with the first study. Of the total of 220 responses collected, 
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Table 1. Results of the EFA of the refined instrument 

  
Item-Total 
Correlation 

Cronbach’s α coefficient 
if item is eliminated 

Cronbach’s α 
coefficient 

Q1 .597 .564 

Q2 .546 .624 Benefits of the 
information  

Q6 .494 .686 

.720 

Q8 .573 .649 

Q9 .608 .608 Customer 
Service 

Q11 .526 .702 

.741 

Q14 .709 .773 

Q15 .714 .777 

Q19 .617 .815 
Browsability 

Q20 .641 .805 

.836 

Q22 .659 .a 
Interactivity 

Q23 .659 .a 
.791 

Q29 .580 .771 

Q30 .697 .719 

Q31 .687 .719 
Style/ Look 

Q32 .525 .801 

.802 

Q34 .487 .653 

Q35 .622 .476 Security 

Q36 .461 .687 

.704 

Q38 .670 .725 

Q39 .685 .718 Availability 

Q40 .629 .776 

.809 

 
206 (93.6%) were valid, which represents a significant improvement on the 74% of 
the pilot survey, explained by the elimination of items relating to the technical charac-
teristics of the system, about which the users could not know. The fewer questions 
included in a survey, the greater the chances of receiving a response.  

The next step was to carry out a Confirmatory Factor Analysis (CFA) in order to 
confirm the validity of the instrument [8]. Using the software package AMOS 17.0 a 
structure was obtained for the instrument, shown in Fig. 1. 

This model displayed a Chi Square goodness of fit index of 290 with 188 degrees 
of freedom. The Goodness of Fit Index (GFI) was 0.877 and the Adjusted Goodness 
of Fit Index (AGFI) was 0.835. The Comparative Fit Index (CFI) was 0.917 and 
Tukey’s test gave a value of 0.898. Finally, a value of 0.054 was obtained for the 
error of approximation (RMSEA). 
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Fig. 1. First order factor structure 

Lai and Li [7] suggested that for a model to be considered appropriate, the values 
obtained for TLI, GFI and CFI should be over 0.9 and the AGFI higher than 0.8. The 
RMSEA, on the other hand, should not exceed 0.08. Hence, using these criteria, the 
fit of the model was not good and, therefore, it needed to be re-estimated in order to 
measure QoS in the application being studied. 

Analysis of the normalised residuals matrix identified values in excess of 2.58, re-
vealing prediction errors [9] which, when combined with the high modification index 
between DIS3 and CAL2, indicated a high correlation between the dimensions of 
information quality and availability. The results supported the elimination of the first 
of these two items, which yielded a significant improvement in the goodness of fit 
indices, with a CFI of 0.944, a GFI equal to 0.898, AGFI of 0.860 and a value of 
0.931 for Tukey’s test (TLI). These values indicated that the model required further 
re-specification. The analysis of co-variance of the error terms in the items of the 
dimension information quality was particularly high, which is a clear indication of 
scant differentiation between dimensions in the perceptions of those surveyed [10]. 
The decision was made to eliminate the dimension discussed previously. The new 
analysis of the model presented the factor structure shown in Fig. 2. 
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Fig. 2. Re-specification of the factor structure 

On this occasion, the results were more encouraging, giving values that supported a 
high goodness of fit, as shown in Table 2. 

Table 2. Goodness of fit indices of the instrument developed 

 
Instrument developed  Recommended threshold [3] 

GFI 0.921 0.9 

AGFI 0.887 0.8 

TLI 0.958 0.9 

CFI 0.967 0.9 

RMSEA 0.037 0.08 

 
It should not be forgotten that the ultimate aim of the study design was to develop 

an instrument to measure QoS; hence the existence of a second order factor is as-
sumed that explains the first order factors or dimensions proved above [11].  
Therefore, to complete the analysis, the second order model shown in Fig. 3 was  
examined. 
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Fig. 3. Second order factor model 

The data obtained corroborated the observations made in the previous study, dis-
playing an outstanding goodness of fit in the model. On this occasion, a Chi Square 
goodness of fit index of 417.297 was found with 129 degrees of freedom. Goodness 
of Fit (GFI) was 0.992 and the Adjusted Goodness of Fit (AGFI) was 0.990. The 
Comparative Fit Index (CFI) was 0.956 and Tukey’s Test gave a value of 0.948.  
Finally, a value of 0.079 was obtained for the error of approximation (RMSEA). 
Hence, in the absence of future invariability tests between demographic groups with 
real users of the application, it can be concluded that the instrument developed pre-
sents an outstanding fit to the requirements of the application. 

4   Conclusions 

Examination of previous studies and an in-depth analysis of methodology have led to 
the development of an instrument that takes the form of a survey that, when distrib-
uted among users, can give clear measurements of their satisfaction. 

The final instrument, which has 18 items divided into 6 dimensions, will provide 
completely reliable measurements of the perceptions of users of the application in 
order to improve the contents of the website, given that the company is particularly 
concerned to satisfy its customers and to develop and enhance its B2C platform. It 
was concluded that characteristics regarding the usefulness of the application, 
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browsability, interactivity, security and availability had the biggest impact on user 
opinion over others such as information quality, technical characteristics, or the per-
sonalisation of contents. 

The conclusions are clear regarding the correct fit of the solution to the characteris-
tics of the application, with goodness of fit indices above the limits established by 
numerous studies in this area and by experience.  

Hence, it can be concluded that the background to this research is perfectly justi-
fied, and that it should be a crucial step in the development and improvement of fu-
ture applications. QoS on the Web 2.0 is a necessity and its measurement is essential 
to the success of any application in the face of growing competition.  
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Abstract. The aim of the present research is to verify the impact of a mindful-
ness programme on the levels academic performance, self-concept and anxiety, 
of a group of students in Year 1 at secondary school. The statistical analyses 
carried out on the variables studied showed significant differences in favour of 
the experimental group with regard to the control group in all the variables  
analysed. In the experimental group we can observe a significant increase of 
academic performance as well as an improvement in all the self-concept dimen-
sions, and a significant decrease in anxiety states and traits. The importance and 
usefulness of mindfulness techniques in the educative system is discussed.  

Keywords: Mindfulness, students, academic performance, self-concept, anxiety. 

1   Introduction 

Many studies have established a causal relationship between a student’s academic self 
concept and academic performance, to the point where academic self-concept is con-
sidered the basis of a student’s future success or failure [39], [48]. A high self-concept 
contributes to scholastic success, which in turn favors development of a positive self-
concept [34], [46]. It has also been demonstrated that high levels of stress in the  
academic environment cause attention and concentration deficits, difficulties in 
memorizing and problem solving, deficits in study skills, low productivity and aca-
demic performance [42]. In fact, high stress levels usually cause alterations diminish-
ing the triple response (cognitive, motor and physiological) involved in academic 
performance [36].  

Anxiety is also one of the main factors negatively affecting academic performance. 
Carbonero [10] says that anxiety can lead to deterioration of academic performance 
because the student focuses on negative thoughts about his abilities more than on the 
task itself. Rivas [45] notes that students with high anxiety levels tend to focus their 
attention on how hard the task is, on their academic failures and on their lack of per-
sonal skills. High levels of anxiety therefore tend to alter the student’s psychological 
functioning to the extent that memory, attention and concentration are affected and 
diminished, disturbing academic performance, as this requires attention, concentration 
and sustained effort to be maintained at an optimum, effective level [43]. Research, 
such as the studies by Del Barrio [10] and Mestre [40] has demonstrated both an  
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increase in emotional disorders (anxiety and depression) in teenagers, as well as the 
relationship between these disorders and the student’s academic performance. There-
fore, promoting and training the affective strategies based on self-control, techniques 
increasing attention and improving self-knowledge, can exert a positive effect on the 
student’s academic performance [8].  

Psychology is currently employing meditation under the label mindfulness as an in-
tervention technique or clinical method. Mindfulness has been demonstrated to be 
effective in a number of medical, psychological and educational problems, so it has 
captured the attention of psychology and has been included in a wide variety of psy-
chological interventions and therapies, whether explicit or implicit, exclusive or inte-
grated as one more component in a treatment program composed of a multitude of 
clinical elements or techniques [2], [24], [26]. Mindfulness in contemporary psychol-
ogy has been adopted as an approach for increasing awareness and responding  
skilfully to mental processes that contribute to emotional distress and maladaptive 
behaviours [7]. The practice of mindfulness teaches one to approach internal experi-
ences with curiosity and acceptance, which allows for intensive self-observation 
without judgement, elaboration, or attempts to fix or change the experience. Mindful-
ness has been described as a process of bringing a certain quality of attention to mo-
ment-by-moment experience [29].  

Meditation or mindfulness techniques, have shown their effectiveness in improving 
psychological discomfort in its various forms of anxiety [4], [15], [30]. Other effects 
of meditation related to stress and anxiety are reduced nervousness, worry and emo-
tional discomfort, and increased muscular relaxation and emotional calm [37], [38]. It 
also diminishes cortisol levels [35], [52], and blood lactate [50] which, among others, 
are markers of stress and anxiety.  

One of the characteristics of meditation is the ability to project a single set of sig-
nals at the same time, such as breathing or thoughts. This produces changes in the 
physiological structure of the organism, which at the same time results in a tendency 
towards normalizing reactions and to more healthy, relaxed physiological behavior. In 
this way, tension and anxiety are reduced, the heart beat and metabolism are slowed 
and there is an increase in attention and ability to concentrate [33]. Some studies have 
found that with practice, meditation is able to train mental activity and processes, 
strengthening all the cognitive abilities upon acquiring the skill of methodically exer-
cising mental attention and concentration [28], [55]. Meditation increases the ability 
to focus attention and ignore distractions, and improves cognitive performance in 
demanding situations, tension and concentration [49], [53], as for example, during an 
exam. Furthermore, meditation has also been related to improvements in self-concept 
[54], [56].  

In the sphere of education, mindfulness has also been demonstrated effective in 
different ways. Barnes, Bauza, and Treiber [3] used a meditation program with stu-
dents with classroom behavior problems, and found that their class attendance and 
school behavior improved. Barragán, Lewis, and Palacio [5] found that mindfulness 
intervention in a sample of university students improved their ability to focus and 
sustain attention, to follow a stimulus closely and to manage distraction. More spe-
cifically, meditation has been directly related to increasing and improving academic 
performance. Chang and Hierbert [11] showed how primary students significantly 
improved their schoolwork after mindfulness intervention. Cranson, Orme-Johnson, 
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Gackenbach, Dillbeck, Jones, and Alexander [12] demonstrated that university stu-
dents that practiced mindfulness twice a day increased their academic performance. 
León [32] found a significant relationship between the levels of mindfulness and 
academic performance in secondary education students. Finally, Beaucheim, Hut-
chins, and Patterson [6] carried out a study in which they applied meditation to a 
group of 34 students with learning problems and low academic performance, and 
found that after training, this group significantly improved its academic performance, 
its social skills and diminished trait anxiety.  

Recently, a mindfulness program called ‘Meditación Fluir’ [16], [18] has also been 
effective in the field of education in different ways. For example, by reducing stress 
perception in students of teacher education [19], increasing the verbal creativity levels 
in a group of high school [20], reducing levels of educational stress and of the days 
taken off work on sick leave, in teachers of obligatory secondary education [21], as 
well as psychological distress [22], or by improving the values in a sample of univer-
sity students [23]. However, the efficacy of Meditación Fluir has still not been exam-
ined on the variables academic performance, self-concept and anxiety. 

To summarize, the literature available seems to indicate that stress and anxiety, as 
well as self-concept, play a decisive role in academic performance. Furthermore, 
meditation has been demonstrated to reduce stress and anxiety, at the same time it 
leads to improved cognitive skills, such as attention, memory and concentration, as 
well as academic performance. Therefore, the main goal of this study is to examine 
whether the application of the meditation program Meditación Fluir, which has dem-
onstrated to be effective in the field of education in different ways, could also be 
effective in improving academic performance and self-concept, and in reducing the 
levels of anxiety in secondary school students. 

2   Method 

2.1   Participants 

A total of 61 1st-year high school students, 31 male and 29 female, between the ages 
of 16 and18 (M = 16.75; SD = 0.83), in the first year of Enseñanza Secundaria Obli-
gatoria (Compulsory Secondary Education) at three public schools in the province of 
Almería, Spain, participated in this study.  

2.2   Materials  

2.2.1   Academic Performance 
To evaluate their academic performance, their grades in the subjects studied by all of 
the students in the first year of high school (i.e., Spanish language and literature, for-
eign language and philosophy) were added up, and this score was then divided among 
the number of subjects. This provided academic performance rates for each of the 
subjects as well as a total academic performance rate.  

2.2.2   Cuestionario de Autoconcepto (Self-concept Questionnaire, Form A) [41] 
This 36-item self-administered questionnaire measures four dimensions of self-
concept (academic, social, emotional and family) and gives a total score.  This ques-
tionnaire’s high internal consistency has an alpha of 0.82.  
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2.2.3   Cuestionario de Ansiedad Estado-Rasgo (Spanish Version of the  
State-Trait Anxiety Inventory (STAI) [51] 
This questionnaire is composed of two scales that measure two independent concepts 
of anxiety, state and trait. It is made up of 40 items (20 for each scale) in which the 
subjects must evaluate how they feel generally (trait anxiety), and at the moment 
(state anxiety) on a 0-3-point Likert scale. The coefficient of internal consistency is 
0.91 and 0.94 for the trait-anxiety and state-anxiety scales, respectively, and test-retest 
reliability is 0.81 for trait anxiety and 0.40 for state anxiety.  

2.3   Design and Procedure 

To analyze the effects of the mindfulness program (independent variable) on aca-
demic performance, students’ self-concept and anxiety (dependent variables), a group 
comparison design (randomized controlled trial) with pretest-posttest measurement 
was used on an experimental and a control group.  

First place, three schools in the province of Almería were chosen at random. Then 
the principals of those schools were contacted to offer them an extracurricular work-
shop on meditation and relaxation techniques for their first year high school students 
free of charge. A total of 67 students signed up for the course, of which only 61 were 
used for the study, since the results from students who said they had had some experi-
ence with a relaxation technique, such as yoga, tai-chi, etc., were disqualified.  Prior 
to their participation, informed consent was received from all parents or tutors.  

Sixty-one subjects were allocated at random into to groups, 30 were in the control 
group and the remaining 31 were in the experimental group. The students did not 
receive any kind of compensation for participating. Once the two groups had been 
formed, we proceeded to pretest evaluation of anxiety and self-concept levels in each 
group using the Cuestionario de Ansiedad Estado-Rasgo (State-Trait Anxiety Inven-
tory) and the Cuestionario de Autoconcepto (Self-Concept Questionnaire), respec-
tively. For the academic performance score, we contacted the students’ tutors, who 
provided us with their first-quarter grades in the academic year in progress.  

Once this first measurement was found, the subjects in the control group were told 
that the workshop would begin in three months and the intervention program was 
begun with the participants in the experimental group. 

The meditation program was given in 1 hr 30 min session per week for 10 weeks. 
The intervention program consisted of learning the mindfulness technique called 
Meditación Fluir [16], [18], and practicing daily for 30 minutes. The main goal of this 
technique is not to try and control thoughts or change them or replace them with oth-
ers, but on the contrary, just let them alone, and accept any idea that might appear or 
emerge spontaneously, developing a state of full attention to this mental activity, 
while being aware that they are transitory and nonpermanent.  

The practice of Meditación Fluir consists of repeating a word, or mantra, with a 
free, open mentality, while directing attention toward the abdomen and noticing how 
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air goes in and out while breathing, but not trying to change or alter respiration itself, 
since only awareness of how it happens naturally and without effort is necessary. 
Therefore, what is essential when Meditación Fluir is practiced is not the thoughts in 
themselves, but the awareness of them without evaluating, judging or analyzing them, 
and just watching how they appear and disappear, and letting them go by. 

In each of the 10 sessions, in addition to learning and practicing the Meditación 
Fluir technique, a variety of Acceptance and Commitment Therapy [26] metaphors 
and exercise are used along with tales from the Zen Tradition [14] and from the Vi-
passana meditation [25] in order to stress and reinforce the assumption of how the 
attempt to control annoying and unpleasant private events only makes them chronic 
and aggravates the psychological discomfort they cause, and therefore, the best thing 
to do is let them flow freely.  

Finally, body-scan exercises [29], [31], were another part of the meditation pro-
gram learned and practiced during all 10 sessions. The body-scan is a meditation 
technique where attention is brought in systematic fashion to different regions of the 
body –from head to foot and from foot to head– and then, in an expansive awareness 
of the entire body; without judgement, or attempts to fix or change anything (e.g., 
body sensations, mental reactions, etc.), being present, moment to moment. 

At the end of the mindfulness training, the subjects’ academic performance, self-
concept and anxiety were evaluated again in both the control and experimental 
groups, under the same conditions and with the same instruments as those used before 
intervention.  

When the study was completed, the meditation course was given to the control 
group. All the subjects participating in the study were informed of its purpose at the 
end of it, and written consent was requested from their parents for the use of the data 
acquired, guaranteeing to maintain all data confidential and anonymous.  

3   Results 

All of the statistical analyses were done using the SPSS ver. 15.0 statistics package. 
Table 1 shows the pretest and post test measurements and standard deviations in aca-
demic performance, self-concept and anxiety for the experimental and the control 
groups. To find out whether there were any statistically significant differences be-
tween the pretest and posttest measurements, the Student’s t-test for related samples 
was used on both the experimental and control group. The control and experimental 
groups were also analyzed for differences before and after intervention in both groups 
with the Student’s t-test for independent samples. The Student’s t was employed be-
cause it is the statistical technique recommended in quasi-experimental pre-test/post-
test studies when the group to compare are only two (control and experimental) due to 
its sensibility and capacity of discrimination to little samples [44].  
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The statistical analysis of the differences in pretest scores between the experimen-
tal and control group showed that there were no significant starting differences be-
tween the groups for the variables studied (see Table 2). Differences in experimental 
and control group posttest measurements were analyzed to find whether there had 
been significant improvement in the experimental group over the control group after 
intervention. Statistically significant differences appeared between the groups in all 
the variables analyzed: total academic performance (t=3.62; p=.001), and each subject 
(philosophy [t=2.71; p=.01], Spanish language and literature [t=2.51; p<.05], and 
foreign language [t=3.02; p<.005]); total self-concept (t=10.1; p<.001), and in all of 
the self-concept dimensions (academic [t=3.62; p=.001], social [t=3.97; p=.001], 
emotional [t=8.73; p<.001], and family [t=2.72; p=.001]); and, finally, state anxiety 
(t=3.22; p<.005) and trait anxiety (t=3.14; p<.005) (see Table 2). 

Table 1. Pretest and posttest means and standard deviations in the experimental and control 
groups for academic performance, self-concept and anxiety 
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Table 2. Student’s t-test for independent samples of the pretest and posttest differences be-
tween the experimental and control groups for academic performance, self-concept and anxiety  

.

 

The Student’s t-test for related samples was applied to find out whether there were 
significant differences between the pretest and posttest scores in the control group, 
and no significant differences appeared between pretest and posttest scores on any of 
the variables analyzed in this group (see Table 3). The Student’s t-test for related 
samples was also applied to find whether there were any significant pretest-posttest 
differences in the experimental group scores, and statistically significant differences 
were again found in all of variables analyzed: academic performance (t=12.5; 
p<.001), and all of the subjects (philosophy [t=7.03; p<.001], Spanish language and 
literature [t=9.12; p<.001], and foreign language [t=4.78; p=.001]); total self-concept 
(t=8.63; p<.001) and in its different dimensions (academic [t=5.33; p<.001], social 
[t=3.39; p<.005], emotional [t=8.10; p<.001], and family [t=2.11; p<.05]); and fi-
nally, state anxiety (t=3.89; p=.001) and trait anxiety (t=6.86; p<.001) (see Table 3). 

The Cohen’s d (1988) was used for evaluating the effect-size of the change in the 
control group and in the experimental group after intervention. Over 1.5 indicated 
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Table 3. Student’s t-test for pretest-posttest differences in the experimental and control groups, 
and Cohen’s d in the experimental group for academic performance, self-concept and anxiety  

.

 

very large changes, from 1 to 1.5 large and from .5 to 1 medium. In Table 3, Cohen’s 
d scores demonstrate that there were not any important changes in the control group, 
all Cohen’s d scores were between .0 and .3. However, in the experimental group 
there were very large changes in Spanish language (d=1.85), emotional self-concept 
(d=1.85), total self-concept (d=1.63), and academic performance (d=1.57). Large 
changes appear in academic self-concept (d=1.17), and philosophy (d=1.03). There 
were medium effect changes in trait anxiety (d=.84), foreign language (d=.76), and 
family self-concept (d=.64). And finally, there were small changes in state anxiety 
(d=.43) and social self-concept (d=.40) (see Table 3). 

The experimental group was also divided into three subgroups by pretest score 
(high, medium and low scores) on each of the variables (total academic performance, 
total self-concept, state anxiety and trait anxiety) to analyze the effects of the inter-
vention program in more detail. Tables 4 and 5 show the pretest and posttest mean 
scores and standard deviations for each variable for the high, intermediate and low-
score subgroups.  
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Table 4. Pretest means and standard deviations for the experimental group with high, medium 
and low academic performance, self-concept, and trait and state anxiety  

 

Table 5. Posttest means, standard deviations and Cohen’s d for the experimental group with 
high, medium and low academic performance, self-concept, and trait and state anxiety 

 

Then the Cohen’s d was calculated to analyze the effect size of the change caused 
by the intervention program in each of these subgroups. As observed in Table 5, all 
three subgroups underwent very large changes in academic performance after the 
meditation program, with the largest effects in the subgroup with medium academic 
performance (d=3.05), followed by the subgroup with a high score (d=2.49) and 
finally, the subgroup with a low score (d=1.67). There were also very large changes 
in total self-concept in all three groups, where this time the largest effects are found in 
the subgroup with the originally low self-concept (d=5.12), followed by the medium-
score group (d=2.78) and, finally, by the high-score group (d=2.04). Subjects who 
started out with a high score in state-anxiety on the pretest benefited most after the 
meditation intervention, and the effect-size of the intervention program in this group 
is very large (d=1.95). In the subgroup with an originally low state anxiety, the 
change undergone between pretest and posttest is large (d=1.11), with no change in 
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the subgroup with an originally low score in this variable (d=0.00). Finally, there 
were large changes in trait anxiety in the subgroup with medium pretest scores, 
(d=1.44), medium changes in the subgroup with originally low scores (d=.730), and 
small changes in the subgroup with an originally high score on this variable.  

4   Discussion 

The results show that, in the first place, the academic performance of the participants 
in the experimental group improved significantly more than the control group, and 
furthermore, this improvement affected all three subjects (philosophy, Spanish lan-
guage and literature and foreign language). We can further state that the intervention 
program also caused important changes in total self-concept, the second variable 
analyzed, as well as in its various dimensions (academic, social, emotional and fam-
ily). Finally, the meditation program significantly reduced state and trait-anxiety lev-
els. Therefore, it is possible to conclude that Meditación Fluir can also be effective in 
improving academic performance and self-concept, at the same time as reducing the 
levels of anxiety in a sample of adolescent students. These results are in agreement 
with those found by other studies that show the beneficial effects of practicing medi-
tation on academic performance [6], [11], [12], [32], [53], and relate them to im-
provement in self-concept [54], [56], and lowered anxiety levels [4], [6], [15], [30]. 

The results obtained were quite similar to those reported by Beaucheim et al. [6]: 
both studies demonstrated improved academic performance and diminished levels of 
state and trait anxiety in a group of adolescents in a natural environment. However, 
there are some important differences between both studies. Firstly, apart from aca-
demic performance and self-concept, a third variable was analyzed in each: self-
concept in the present study versus social skills in the Beaucheim study. Secondly, the 
sample in Beaucheim’s study was smaller (i.e., 34) and was composed of adolescents 
diagnosed with learning disabilities and low academic performance, whereas in this 
study the sample was bigger (i.e., 61) and the participants were adolescents without 
learning disabilities or low academic performance. Thirdly, 53% of the 34 students 
from the Beaucheim study had had some previous experience with meditation and/or 
relaxation training and they participated. However, in this study only 9% of the 67 
students had had any previous experience with meditation and/or relaxation tech-
niques and so were disqualified, that is, they did not participate. Next, the Beaucheim 
study used a pre-post no control-design, whereas this study employed a randomized 
controlled trial, with pre-post measurements for two groups, an experimental and a 
control.  

Considering the previous three differences, the external and internal validity of the 
current study could have been higher. That is, the outcomes obtained could be gener-
alized to a greater number of people (not only to those with learning disabilities 
and/or low academic performance) and attributed in a stronger way to the training 
program or intervention (i.e., the cause or the independent variable) and not to other 
possible causes or variables (e.g., effects of the previous experience). Finally, the 
mindfulness techniques employed in the mindfulness training program by Beaucheim 
were exclusively those from the meditation-based stress reduction (MBSR) program 
[31]. However, the mindfulness training program used in this study included, in  
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addition to usual mindfulness techniques (i.e., Meditación Fluir and body-scan), an-
other of Acceptance and Commitment Therapy (ACT). That is, the components of 
both programs were different. Consequently, the most important original contribu-
tions of this study were, on the one hand, to examine the effectiveness of mindfulness, 
specifically the program Meditación Fluir, on the variables academic performance, 
self-concept and anxiety at the same time, and the other hand, to employ traditional 
mindfulness techniques simultaneously with others from ACT. Nevertheless, in order 
to isolate the relative effect of ACT techniques, it would be necessary to carry out 
controlled studies comparing trainings in mindfulness with and without ACT compo-
nents. Further investigations are clearly necessary to clarify this issue.  

Campagne [9] believes that training both attention and distraction through the prac-
tice of meditation leads to greater control over the constant interference that makes 
the mind a “noisy place” and does not allow one to think clearly, or distinguish what 
is essential from what is irrelevant. Meditation may be considered an effective tech-
nique for controlling chaotic and repetitive thought which may limit cognitive abili-
ties and also personal balance. Therefore, one of the main benefits of continually 
practicing meditation is the cessation of the frenetic, chaotic rhythm of thoughts that 
surge automatically, without any control, as that constant flow of uncontrolled 
thoughts distracts and impedes one’s capacity for attention and concentration [1]. 

It is also evident that becoming aware of our emotions causes increased and im-
proved attention and memory, since this emotional awareness keeps uncontrolled 
emotions from interfering and impeding cognitive functioning, at the same time that 
appropriate emotions facilitate it [27]. Mindfulness may incorporate other elements or 
components which might explain the change in academic performance, such as train-
ing in certain cognitive skills (such as attention, concentration and memory), a feeling 
of wellness and emotional balance –not just relaxation–, an improvement in self-
control, which could favor optimal execution in tense and demanding situations, such 
as those typical during an exam, improvements in own self-concept, etc.  

Between-group differences found for the various dimensions of school perform-
ance analyzed were, in order of importance, the following: in subjects, foreign lan-
guage (p=<.005), philosophy (p=.01) and, last, Spanish language and literature 
(p<.05). In the self-concept dimensions, the differences were most significant in the 
emotional component (p<.001), followed by academic and social (p=.001), and some-
what less in the family dimension (p=.01). The differential effect of the intervention 
on variables may also be observed in a comparison of the experimental group’s pre-
test and posttest scores using the Cohen’s d. There were very large effects on the total 
academic performance (d=1.57) and total self-concept (d=1.63) variables, large ef-
fects on trait (d=.84) and less on state anxiety (d=.43).  

We may therefore suggest a certain differential effect of the meditation program on 
the variables analyzed in this study and we propose the need for future research that 
can isolate the differential effects of meditation more clearly, not only between vari-
ables (e.g., academic performance and self-concept), but also on the dimensions 
within a same variable (e.g., in the various subjects). It is reasonable to assume that, 
for example, in the case of academic performance, practicing meditation could pro-
duce differential effects on the subjects depending on the type of cognitive skills they 
demand. It would also be interesting to compare the efficacy of different meditation 
techniques, and to find out which technique or program is best for a type of variable 
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or cognitive skill. This way, meditation programs could be adapted to the educational 
environment with precise goals, such as academic performance. Another matter of 
capital importance which also requires future research, is finding out the differential 
effects that the various components of a meditation program like this one have, isolat-
ing those responsible for change and discarding those that are not.  

Finally, we consider that although the results of this study were positive, precau-
tion should be used in their generalization, since the study sample can be considered 
relatively small. The long-term permanence of the results must also be confirmed with 
follow-up studies that verify whether the academic performance, self-concept and 
anxiety levels are maintained over time. 
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1   Introduction 

The concept of evaluation is rather broad and relates often to quality management. 
[25] defines four possible results of an evaluation: to get insights into the project and 
receive data necessary for decisions, to get control over a project and to be able to 
make refinements, to establish a dialogue between different stakeholders, e.g. financi-
ers, providers and the target group, and to legitimize costs and sustainability of a 
program. In sum, evaluation means to exactly define and measure a product’s or pro-
gramme’s usefulness and worth [17]. 

In the field of e-learning, evaluation focuses mainly on quality of the learning envi-
ronment and on learners’ negotiation within the learning environment. Thereby, 
evaluation has two main purposes: To improve and to adept the learning environment 
to learners’ needs (which combines the functions of insights and control) and to prove 
the quality of the learning environment and the values and benefits of the courses to 
financiers and participants (legitimization). In this context, [13] emphasize the impor-
tance for evaluators to learn about the particular functions and effects of a learning 
environment for giving learners best benefits. 

If we take a socio-cultural perspective on e-learning and its evaluation, we may 
have to deal with some peculiarities. According to this perspective, learning is more 
than the pure cognitive act of knowledge acquisition - it includes also the participation 
in cultural practices [22] and the enculturation in a community [11]. 
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2   Dimensions and Parameters for Evaluation 

There are many different approaches about which dimensions to consider for an 
evaluation. They are dependent on the goal of an evaluation. [8] emphasized instruc-
tional, organisational and economical aspects, [3] focused on technical aspects and [1] 
on the ISO 9126. Of course, such dimensions are important for evaluation, because 
they evaluate the framework of a course and prerequisites for an economical and 
technical success.  

In this paper, we will have a closer look to issues which may be important from a 
socio-cultural perspective. Therefore, it is necessary to consider different contexts of  
the course. [28] distinguish four different contexts, which are relevant for e-learning 
scenarios: an individual context for learning, which relates to the learner, a context of 
application, which relates to the content, an educational context, which comprises of the 
methods of instructional design, and a technological context, which comprises of learn-
ing technology and media. However, this model omits the collaborative aspect of  
e-learning. [12] suggests a framework of pedagogical infrastructures. She suggests to 
classify, design and evaluate the elements of technology-based collaborative learning 
according to a cognitive, an epistemological, a social and a technical infrastructure.  

Using this framework for evaluation, each of the dimensions describes different pa-
rameters to evaluate. The cognitive dimension relates to learners' cognitive prerequi-
sites and evaluates if learners have the knowledge, skills and strategies, which are 
necessary for working in the learning environment. The epistemological dimension 
relates to the content and evaluates the quality and structure of the content, its imple-
mentation and its effects on the learners. The social dimension is related with socia-
bility which comprises of facilitation and tutoring, and learners' opportunities to have 
social interactions and finally the technical dimension deals with the usability of the 
learning environment and support for learners' technical problems. In the following, 
we will describe these dimensions in more detail. 

3   Cognitive Dimension 

The cognitive dimension relates to the issue how far learners have the learning pre-
requisites and appropriate learning strategies to work within the learning environ-
ment. In contrast to the epistemic dimension, which mainly focuses on aspects of the 
target group, this cognitive dimension focuses more on the individual learner. 

The evaluation of learners’ prerequisites is essential for running an e-learning 
course. [9] calls this input analysis. This helps to characterize and define a target 
group and particular learning goals. The most obvious prerequisite is a learner’s indi-
vidual prior knowledge (see e.g. [6], [23]). Knowledge about how learners with  
different levels of prior knowledge perform in a learning environment can be an im-
portant aspect for specific facilitation and the tailoring of the learning environment 
(see [24]). 

One specific prerequisite are individual learning strategies (see [14], [16]). E-
learning allows many different learning scenarios ranging from drill and practice 
exercises to case based learning scenarios and inquiry. These different learning sce-
narios also require different learning strategies to benefit of the learning environment. 
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Learners of different educational backgrounds may also differ with respect to their 
strategies and therefore, they may be important to evaluate. 

4   Epistemological Dimension 

The epistemological dimension relates to the structure and implementation of the 
content. This dimension should cover three parameters, the issue about the correct-
ness and appropriateness of the content, the issue of the presentation of the content 
(didactical design) and the issue of learner perception of the content (acceptance). 

The parameter of correctness/appropriateness is crucial for the development of 
learning material. It is obvious that designers should take care not to teach wrong 
facts. Different approaches to explain certain phenomena should be categorized as 
approach rather than as evidence. Furthermore, the appropriateness of content for the 
target group may be important to consider. Appropriateness of the content may relate 
on its level of difficulty as well as on learners’ social and cultural context.  

The parameter of the didactical design evaluates which instructional efforts are 
made to facilitate learners’ knowledge construction [27]. Evaluating the didactical 
design, one can make conclusions about the appropriateness of the teaching methods. 
The evaluation of the didactical design may comprise of several aspects, e.g. the theo-
retical foundation of the learning environment, goals for the learners, curriculum 
integration and motivation. 

The parameter of acceptance relates to the issue how learners perceive the contents 
and the teaching methods ([4], [5]). The acceptance of a learning environment is of 
particular importance for its success, because if learners don’t accept a learning envi-
ronment, they would hardly use it beneficially. 

5   Social Dimension 

With respect to the social dimension, the focus should be on facilitation/tutoring and 
sociability. 

Facilitation/tutoring is an important parameter, because it may cover several as-
pects. It may evaluate tutor support for learners’ content specific problems, e.g. if 
learners have difficulties with comprehension, as well as the moderation and guidance 
through learners’ collaborative work [21]. E-learning environments may be subject to 
particular group phenomena (e.g. lurking, flaming, illusions of consensus; [29]) and a 
tutor’s intervention may be an important mean for the success of the collaborative 
work. 

Sociability relates to the issue how far learners perceive the learning environment 
as a social medium [10]. This may be important for learning environments which 
requires learners’ commitment over a longer period of time. Ensuring the learner’s 
commitment is in the focus of social validity as well which is an important quality 
criteria in diagnostics. Social validity makes the diagnostic aspect of a situation to an 
“acceptable one” and is achieved through transparency (in terms of background in-
formation about the evaluation situation), the learner’s participation, his information, 
and feedback [20]. In sum, it can be seen as fairness of the situation. Social aspects of 
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evaluation are important and must not be neglected. The sociability of the learning 
environment may have effects on the drop off rates of a course and therefore it is 
important to evaluate. 

6   Technical Dimension 

Regarding the technical dimension, usability and technical support should be  
evaluated.  

The parameter of usability is important for evaluation, because it reveals if the 
learning environment provides particular problems for learners when working within. 
Usability is defined as “the extent to which a product can be used by specified users 
to achieve specified goals effectively, efficiently and satisfactory in a specified con-
text of use” [9]. Usability describes how easy a product or media can be used. It con-
siders the satisfaction of the user who wants to fulfil a specified task with the aid of 
the product. It is a multidimensional property of a system or user interface [15]. Thus, 
Usability may cover several aspects. Considering e-learning in first line, it should 
particularly focus on the computer literacy of the target group. 

The parameter of support receives importance because many e-learning environ-
ments use proprietary media format and rely on particular player software. Further-
more, streaming contents rely on high-performance streaming servers, which should 
be placed in an appropriate network structure. Learners may experience technical 
problems and need therefore technical support. 

7   Summary 

Evaluation is an important aspect of any e-learning project. Taking a socio-cultural 
perspective, evaluation should focus on participants' background and differences in 
attitudes, values and stereotypes. Even evaluation methods may be influenced by 
social-cultural issues, because different methods are accepted differently from country 
to country depending upon the culture’s openness to evaluation in general and its 
familiarity with diagnostic methods.  

The paper first gave a general definition of evaluation. Different parameters for 
evaluation then were in the centre: a thoroughly conducted evaluation from a social-
cultural perspective must not ignore to consider a cognitive dimension (learner per-
spective), an epistemological dimension (structure and content of medium), a social 
dimension (interaction between learner and facilitator), and a technical dimension 
(usability and technical support).  

[19] emphasizes that evaluations can be substantially better, if they take place al-
ready in an early stage of development to prevent inefficient developments, if they 
ask questions which are oriented on the goals of development, if they consider the 
particular context of a course and if they take different perspectives into account, e.g. 
deciders and developers, teachers and learners, and directly involved persons and 
external experts.  
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In the future, the knowledge about evaluation of e-learning must be sensitively 
transferred onto the socio-cultural perspective which may be a challenge for scien-
tists, evaluators and practitioners.  

8   Outlook 

This paper focused on evaluation mainly on the level of course implementation and 
allows thereby continuous optimization and quality assurance. As we mentioned be-
fore, evaluation may also be decision-oriented. CIPP-models which analyze context, 
input process and product (see [26]) can furthermore provide insights on a macro 
level with respect to how far particular measures, e.g. e-learning courses have an 
impact on organizational development. Such analyses look beyond aspects of a par-
ticular course on the integration of e-learning and its penetration towards the devel-
opment of a knowledge society. As knowledge societies aim at new forms of learning, 
e.g. by changing lecture models [18] or implementing educative networks [6], it is 
important to explore the values and benefits of such approaches. However, there is the 
need for high quality project management [2] and thorough evaluation of each single 
measure. 

Acknowledgements. Parts of this contribution were funded by EU (LLP-Program, 
Projects EFELSE 147760-LLP-2008-GR-KA1-KA1NLLS and PREDIL 141967-
2008-LLP-GR-COMENIUS-CMP), DAAD and IKY (Project D0813016 resp. 
Agreement number 136 IKYDA 2009: Comparative study on gender differences in 
technology enhanced and computer science learning: Promoting equity). 

References 

1. Abran, A., Khelefi, A., Suryn, W., Seffah, A.: Usability meanings and interpretations in 
ISO standards. Software Quarterly Journal 11, 325–338 (2003) 

2. Bodea, C.-N., Dascalu, M., Coman, M.: Quality of project management education and 
training programmes. International Journal of Knowledge Society Research 1, 13–25 
(2010) 

3. Buendia Garcia, F., Hervas Jorge, A.: Evaluating e-learning platforms through SCORM 
specifications. In: Proceeding of the IADIS Virtual Multi Conference on Computer Sci-
ence and Information Systems, MCCSIS 2006 (2006) 

4. Bürg, O., Mandl, H.: Akzeptanz von E-Learning von Unternehmen. Zeitschrift für Person-
alpsychologie 4, 75–85 (2005) 

5. Davies, F.: Perceived usefulness, perceived ease of use and user acceptance of information 
technology. MIS Quarterly 13, 319–339 (1989) 

6. Diaz Gibson, J., Civis Zaragoza, M., Longas Mayayo, J., Murat, L.: The study of educative 
network organizations in the city of Barcelona: The Nou Barris district. International Jour-
nal of Knowledge Society Research 1, 26–37 (2010) 

7. Ertl, B., Kopp, B., Mandl, H.: Effects of an individual’s prior knowledge on collaborative 
knowledge construction and individual learning outcomes in videoconferencing. In: Com-
puter Supported Collaborative Learning 2005: the Next 10 Years!, pp. 145–154. Lawrence 
Erlbaum Associates, Mahwah (2005) 



 An Infrastructure Approach for the Evaluation of E-Learning 103 

 

8. Henninger, M., Balk, M.: Integrative Evaluation: Ein Ansatz zur Erhöhung der Akzeptanz 
von Lehrevaluation an Hochschulen. Ludwig-Maximilians-Universität, München (2001) 

9. Information Society for All. Definitions & Glossary,  
  http://is4all-web@ics.forth.gr 

10. Kreijns, K., Kirschner, P., Jochems, W.: The sociability of computer supported collabora-
tive learning environments. Educational Technology & Society 5, 8–22 (2002) 

11. Lave, J., Wenger, E.: Situated learning: Legitimate peripheral participation. Cambridge 
University Press, New York (1991) 

12. Lakkala, M.: The pedagogical design of technology enhanced collaborative learning, 
http://www.elearningeuropa.info/files/media/media13028.pdf 

13. Mandl, H., Hense, J.: Lässt sich Unterricht durch Evaluation verbessern?. In: Spuren der 
Schulevaluation. Zur Bedeutung und Wirksamkeit von Evaluationskonzepten im Schulall-
tag, pp. 85–99. Klinkhardt, Bad Heilbrunn (2007)  

14. Mandl, H., Friedrich F.: Handbuch Lernstrategien. Hogrefe, Göttingen (2005)  
15. Nielsen, J.: Usability 101: Introduction to Usability, 

http://www.useit.com/alertbox/20030825.html 
16. Pintrich, P., Smith, D., Garcia, T., Mckeachie, W.: Reliability and predictive validity of the 

motivated strategies for learning questionnaire (MSLQ). Educational and Psychological 
Measurement 53, 801–813 (1993) 

17. Reinmann-Rothmeier, G., Mandl, H., Erlach, C., Neubauer, A.: Wissensmanagement 
lernen. In: Ein Leitfaden Zur Gestaltung Von Workshops und zum Selbstlernen. Beltz, 
Weinheim (2001) 

18. Ronchetti, M.: A different perspective on lecture video-streaming: how to use technology 
to help change the traditional lecture model. International Journal of Knowledge Society 
Research 1, 50–60 (2010) 

19. Schaumburg, H.: Die 5 Ws der Evaluation von E-learning,  
http://www2.hu-berlin.de/didaktik/de/personal/schaumburg/ 
Texte/Text_II_Schaumburg_75_83.pdf 

20. Schuler, H., Stehle, W.: Neuere Entwicklungen des Assessment-Center-Ansatzes – 
beurteilt unter dem Aspekte der sozialen Validität. Zeitschrift für Arbeits- und Organisa-
tionspsychologie 27, 33–44 (1983) 

21. Schweizer, K., Pächter, M., Weidenmann, B.: A field study on distance education and 
communication: Experiences of a virtual tutor. Journal of Computer Mediated Communi-
cation 6 (2001) 

22. Sfard, A.: On two metaphors for learning and the dangers of choosing just one. Educa-
tional Researcher 27, 4–13 (1998) 

23. Shapiro, A.: Prior Knowledge Must Be Included as a Subject Variable in Learning Out-
comes Research. American Educational Research Journal 41, 159–189 (2004) 

24. Stark, R., Mandl, H.: “Unauffällige", "Vorwissensschwache", "Unmotivierte" und 
"Musterschüler": Homogene Untergruppen beim Lernen mit einem komplexen Lösungs-
beispiel im Bereich empirischer Forschungsmethoden. Ludwig-Maximilians-Universität, 
München (2002) 

25. Stockmann, R.: Evaluation in Deutschland. In: Evaluationsforschung. Grundlagen und 
ausgewählte Forschungsfelder, pp. 11–40. Leske + Budrich, Opladen (2000) 

26. Stufflebeam, D.L.: An introduction to the PDK book. Educational evaluation and decision-
making. In: Educational Evaluation: Theory and Practice, pp. 128–150. Charles A. Jones 
Publication, Wadsworth Publishing Company, Belmont, CA (1978) 

 



104 B. Ertl, K. Ebner, and K. Kikis-Papadakis 

 

27. Tennyson, R., Schott, F., Seel, N., Dijkstra, S.: Instructional Design: International Perspec-
tives. Lawrence Erlbaum Associates, Mahwah (1997) 

28. Tergan, S.-O., Schenkel, P.: Was macht Lernen erfolgreich? Evaluation des Lernpotentials 
von E-learning. In: Handbuch E-learning, ch. 4.20. Fachverlag Dt. Wirtschaftsdienst, Köln 
(2001)  

29. Weinberger, A.: Scripts for computer-supported collaborative learning. Ludwig-
Maximilians-Universität, München (2003) 



M.D. Lytras et al. (Eds.): WSKS 2010, Part I, CCIS 111, pp. 105–114, 2010. 
© Springer-Verlag Berlin Heidelberg 2010 

Metadata and Ontologies in Learning Resources Design 

Christian Vidal C.1, Alejandra Segura Navarrete1, Víctor Menéndez D.2,  
Alfredo Zapata Gonzalez2, and Manuel Prieto M.3 

1 Universidad del Bio-Bio, Avda. Collao 1202. Concepción, Chile 
2 Univ. Autónoma de Yucatán. FMAT Periférico Norte. 13615, 97110 Mérida, Yuc, Mexico 

3 Univ. de Castilla-La Mancha. ESI. Po. de la Universidad. 4, 13071 Ciudad Real, Spain 
{cvidal,asegura}@ubiobio.cl, {mdoming,zgonzal}@uady.mx, 

manuel.prieto@uclm.es 

Abstract. Resource design and development requires knowledge about educa-
tional goals, instructional context and information about learner’s characteris-
tics among other. An important information source about this knowledge are 
metadata. However, metadata by themselves do not foresee all necessary infor-
mation related to resource design.  Here we argue the need to use different data 
and knowledge models to improve understanding the complex processes related 
to e-learning resources and their management. This paper presents the use of 
semantic web technologies, as ontologies, supporting the search and selection 
of resources used in design. Classification is done, based on instructional crite-
ria derived from a knowledge acquisition process, using information provided 
by IEEE-LOM metadata standard. The knowledge obtained is represented in an 
ontology using OWL and SWRL. In this work we give evidence of the imple-
mentation of a Learning Object Classifier based on ontology. We demonstrate 
that the use of ontologies can support the design activities in e-learning. 

Keywords: Ontology, Instructional Design, knowledge acquisition, web  
semantic. 

1   Introduction 

In the words of Tim Berners-Lee [1] "The Semantic Web is an extension of the cur-
rent web in which information has a well-defined meaning, more understandable by 
computers, and where people work cooperatively". In such sense, including technolo-
gies used in recent times, ontologies enable better define the meaning of things on the 
web. They are designed so that this meaning could be processed by machines and 
humans, due to its precise semantic [2]. Languages based on XML as OWL or RDF 
allows specifying ontological models. OWL is the ontology language recommended 
by the World Wide Web Consortium [3]. OWL exploits many of the capabilities of 
Description Logic, including a well-defined semantics and some techniques for prac-
tical reasoning. Another important language is SWRL (Semantic Web Rules Lan-
guage) that allows as to define rules in ontologies. This language is used as a  
complement to the ontological structure described by OWL. 
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Educational Ontologies are those that can be used in Web based teaching [4]. Ac-
cording to [5] in e-learning, ontologies have been largely used to systematically de-
scribe resources; to enable semantic search and to provide users with  a benchmark 
for shared concepts and terminology. 

WWW offers teacher-designers a huge amount of resources that can be used to 
support learning. Although many of these resources are stored in Repositories, Learn-
ing Objects do not always have enough information to use them correctly from an 
educational perspective. In e-learning environments, the design of learning resources 
becomes an essential activity.  The ultimate goal of learning resources is to enable and 
enhance learning, but according to [6], a large amount of these resources lack a de-
fined instructional strategy, which causes many of them to fail in their goals. The use 
of Instructional Design theories can guide the construction of learning resources and 
help to achieve learning objectives. According to Reigeluth, an Instructional Design 
theory is a theory that offers explicit guidance on how to help people to learn [7]. For 
this reason, it is believed to be useful for designers of e-learning resources the knowl-
edge modelling of these theories in precise semantic structures. For example, ontolo-
gies can be used to develop processes that support design [8] [9]. 

In the terminology of Instructional Design, sequencing meant taking individual 
Learning Objects (LO) and combining them in a way that made instructional sense 
[10]. To achieve this, there must be enough information in LO from the educational 
perspective. Some of this information about LO instructional use, can be found in 
metadata. IEEE-LOM standard [11] in its educational category provides important 
information for this purpose. Other categories that help to describe some educational 
aspects of the LO’s are: relation, annotation and classification. However, this infor-
mation is insufficient for many purposes. For example, for sequencing, to it, would be 
desirable to classify LO’s from a pedagogical perspective in order to meet those ob-
jects that encourage learning as active or passive, or with a high level of interaction. 
Thus, course designers might use LO’s for their instructional requirements. But this 
requires more complex analysis of the instructional information provided by metadata 
individually and collectively. 

Machine learning techniques can be used to automatically extract characterizations 
of LO collections. Indeed, the application of  Data Mining (DM) techniques in the  
e-learning domain, have become more frequent in recent years [12],[13]. DM in e-
learning has been mainly oriented to analyze student’s behaviour, outcomes and inter-
ests in their interaction with learning technology and learning resources. 

This article presents the process of obtaining useful knowledge for Instructional 
Design by applying DM techniques to LO metadata contained in a repository. The 
resulting knowledge is represented using semantic web technology, particularly with 
ontological languages, to support Learning Object Classification according to instruc-
tional needs. 

The structure of the paper is as follows: Section 2 presents the general approach 
used to obtain knowledge. Section 3 describes the ontology model which represents 
the resulting knowledge. Section 4 presents the way to use the ontology in the prac-
tice. Finally conclusions are presented and the direction of future work of this  
research.  
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Fig. 1. Process of generation and representation of knowledge 

2   Knowledge Acquisition 

Here we focus on analyzing metadata stored in Agora[14]. This system has several 
modules that interact with each other to provide metadata assisted generation, LO 
management and resource recovery in its own repository as well as a management and 
knowledge representation generated by the user activity.  

The knowledge gained through data mining techniques, is represented in the ontol-
ogy. Figure 1 shows the process of generation and representation of knowledge. The 
following sections detail the relevant aspects of the approach used. 

2.1   Knowledge Discovering 

The process of knowledge discovery applied on data provided by the Agora Reposi-
tory considered the information pre-processing, the application of DM algorithms and 
the post-processing. Metadata were extracted for 200 objects stored in Agora. The 
study used those objects that are of greater completeness in its metadata. Subse-
quently, clustering and classification techniques were applied to metadata. Results 
were interpreted and transformed into a rules set. This process is documented in [15] 
and is summarized in Figure 2.  



108 C. Vidal et al. 

LO

LO LO

LO

LO
LO

LO LO

LO

LO
Data 

Pre-processing

LO Repository

Data 
Mining

Clustering and
Classification

LO 
metadata

Results
Analysis

rules

IF …
THEN  

Fig. 2. Data mining process applied to Agora’s metadata 

2.2   Knowledge Extraction 

Applying Simple K-means algorithm allows to establish 3 clusters as shown in Table 1.  

Table 1. Clustering results obtained form LOs in Agora 

 Cluster# 
Full Data 0 1 2 Attribute 
(200) (99)  

50% 
(58)   
29% 

(43) 
22% 

aggregation_level   one one two One 
structure    atomic  atomic  atomic Atomic 
cat_format  flash  flash  ppt         Pdf 
cat_context  high  high  high        High 
difficulty   medium   medium      medium    Easy 
interactivity_level very_low  high  low    very_low 
interactivity_type expositive  active  expositive  Expositive 
cat_learn_res_type   sld     exe    sld         Rea 
semantic_density  medium high medium      Medium 

 
Clusters can be described in terms of objects grouped as follows: 
 

• Cluster 0 (actives): Objects more active and highly interactive for the learner. 
These are mainly resources of type exercise. They have a high semantic density 
and high complexity level also. 

• Cluster 1 (pasives): Objects with low interactivity level and expositive. These re-
sources are mainly slides with a medium level of both complexity and semantic 
density. 
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• Cluster 2 (very_pasives): Expositive objects with very low interactivity. They are 
mainly type resources reading that are easy to use with medium semantic density. 

 
Clustering resulting provides important evidences for Instructional Design. A system 
for instructional design assistance may use information resulting from clustering for 
classify LO into the three discovered groups and thus to recommend these resources 
in different instructional contexts.  

3   Knowledge Representation 

The knowledge gained in DM process must be represented for later use. This section 
shows how the knowledge is represented in LOSO ontology. 

3.1   LOSO Ontology Model 

The rules obtained through the application of DM techniques provided rules that are 
stored in an ontology to support the sequencing of  LOs [16]. This ontology, called 
LOSO (Learning Object Sequencing Ontology), was created with the intent to support 
the generation of sequencing strategies for LO. The generation of the Instructional 
Design Strategy (IDS) is performed according to an Instructional Requirement (IR), 
which indicates for example, if one require active or passive learning; or some  
specific student’s cognitive style as well as the instructional context, among other 
information. 

 

Fig. 3. Fragment of classes and relations of LOSO 

All knowledge associated with a IR and other items, are stored in the ontology. A 
view of the classes and relations that make up the ontology, can be seen in Figure 3. A 
central concept of the model is ID_Strategy that represents the IDS responding to an 
IR, related to a specific Instructional_Context. The ID_Strategy relates Learn-
ing_Resource, Learning_Activity and Psicopedagogical_resource.  
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3.2   Representation of Rules in SWRL 

OWL was used as representation language with Semantic Web Rules Language 
(SWRL). Code generation OWL-DL was performed using [17]. OWL allows building 
hierarchies of concepts and defining them through an axioms language for reasoning 
and interpretation. SWRL adds an additional layer of expressiveness allowing the 
definition of inference rules in these models [18]. 

Rules were implemented using the Protegé SWRLTab plugin, with the Jess  
rules machine [9]. A view of the execution environment of the rule is displayed in 
Figure 4. 

 

Fig. 4. Environment of definition SWRL's rules with Protégé 

For example, a rule that defines the group of very passive LO as follows: “exposi-
tive objects and very little interactive for the learner. They have a medium level  
semantic density and low level of complexity”. This rule is expressed in SWRL as 
follows: 

 
LOM:learningObject(?lo) ^ LOM:hasAggregationLevel(?lo,"1") ^  
LOM:hasStructure(?lo,"atomic") ^ 
LOM:hasEducationalInformation(?lo,?x) ^  
LOM:isIntendedForContext(?x,"higher education") ^  
LOM:hasDifficulty(?x,"easy") ^ 
LOM:hasInteractivityLevel(?x,"verylow") ^  
LOM:hasInteractivityType(?x, "expositive") ^  
LOM:hasSemanticDensity(?x, "medium")  
 LOSO:LOGroup(?lo,LOSO:very-pasive ) 
 

Table 2 shows other rules defined in the ontology. First and the second rules allow 
classifying LO as active and passive respectively. Rule 3 supports the creation of the 
IDS. 
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Table 2. Other rules defined in LOSO 

No Rule  Expression SWRL 
1 
 

Active 
objects  

LOM:learningObject(?lo) ^ 
LOM:hasAggregationLevel(?lo, "1")  ^ 
LOM:hasStructure(?lo, "atomic")  ^ 
LOM:hasEducationalInformation(?lo, ?x)  ^ 
LOM:isIntendedForContext(?x, "higher education")  
^ LOM:hasDifficulty(?x, "medium")  ^ 
LOM:hasInteractivityLevel(?x, "high")  ^ 
LOM:hasInteractivityType(?x, "active")  ^ 
LOM:hasSemanticDensity(?x, "high")  
 LOSO:LOGroup(?lo, LOSO:active) 

2 
 

Pasive 
objects 

LOM:learningObject(?lo)  ^ 
LOM:hasAggregationLevel(?lo, "2")  ^ 
LOM:hasStructure(?lo, "atomic")  ^ 
LOM:hasEducationalInformation(?lo, ?x)  ^ 
LOM:isIntendedForContext(?x, "higher education")  
^ LOM:hasDifficulty(?x, "medium")  ^ 
LOM:hasInteractivityLevel(?x, "low")  ^ 
LOM:hasInteractivityType(?x, "expositive")  ^ 
LOM:hasSemanticDensity(?x, "medium")  
 LOSO:LOGroup (?lo,LOSO:pasive ) 

3 IDS  
Generation  

LOSO:ID_Strategy (?i)  ^ 
LOSO:Instructional_Requirement (?r)  ^ 
LOSO:rIDSTrate_Req (?i,?r)  ^ 
LOSO:Instructional_Context (?ic) ^  
LOSO:rReq_ICont (?r,?ic) ^   LOSO:Audience 
(LOSO:high-education )  ^  LOSO:rICont_Audience 
(?ic, LOSO:high-education)  ^ 
LOSO:rICont_Audience (?ic, LOSO:programming) ^   
LOSO:Instructional_Objective (?io)  ^ 
LOSO:Learning_type (LOSO:cognitive-strategies )  
^ LOSO:rIObj_LearnType (?io, LOSO:cognitive-
strategies)  ^  LOSO:Knowledge_type 
(LOSO:procedural ) ^ LOM:learningObject (?lo)   
 LOSO:rIDStrate_LR_use (?i,?lo) 

 
Rules presented in the ontology can mainly support the classification of LO used in  

sequencing activities. This provides some degree of automation in this process. Our 
group is now working in the representation of instructional design theories that may 
support the sequencing.  

4   Knowledge Use: The Pedagogical Resource Classifier  

In this section, we present an application that uses LOSO ontology. This application is 
designed to support the resource design task. It implements a Pedagogical Resources 
Classifier (PRC) in order to help designer to find the most appropriate resources ac-
cording to the instructional context. Classifier has two main components: the Instan-
tiation component and the Inference component.  The first, performs the instantiation 
of XML documents into the ontology. This XML document contains metadata for 
LOs in the IEEE-LOM standard.  The second process the inference based on SWRL 
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rules. This application was built in Java and it use Jena Framework to manipulate the 
ontology, SWRLtab to make inference and JDOM for processing and generation of 
XML documents. Using PRC a teacher-designer, who works in a LO management 
environment, repository or LMS, can request items from any of the groups founded: 
active, passive or very passive. These groups are related to the instructional context 
where objects are used. As an example, we show the possible context of use for ob-
jects of cluster 0 (active): it can be used in constructivist learning environments and 
based on experience (interactivity_level= high, interactivity_type= active, re-
source_type= exe),  for students with active and intuitive learning styles [19]. These 
objects can be used in courses with intermediate or advanced students (difficulty= 
medium, semantic_density=  high).  

Figure 5 show the interaction between PRC and the Agora repository. The use of 
XML as data exchange technology, allows communication with other systems that 
generate the metadata schema of the objects in this format. 

teacher

LO Repository

LO

LO LO

LO

LO

LOMwhich objects
to use?

Pedagogical Classification Based on
ontologies

Instantiation Inference SWRL

LOM:learningObject(?lo) ^
LOM:hasAggregationLevel(?lo, "1") ^

→OSLO:LOGroup(?lo, OSLO:active)

LOs Classified (XML)

LOs metadata (XML)

 

Fig. 5. Interaction between the Classifier and Agora Repository 

5   Initial Testing 

Some tests have been carried out in order to analyse the tool performance. First, a 
collection of 49 LO’s from the Agora system has been obtained. Next, this collection 
has been processed by PCR. In this test we achieve: 7 LO’s classified as active, 3 
LO’s as passive, 2 LO’s as very_passive and 28 LO’s as unknown or not classified. 

Second, tests was made witch LO’s obtained from Ariadne repository [20]. The 
classifier processed correctly 300 LO’s, but its results were poor. This is because LO 
from Ariadne have not completed their educational metadata (category 5 IEEE-LOM). 

Other test was executed using LO from Mace repository [21]. 115 LO’s were proc-
essed by PCR with the following results: 13 LO’s classified as active, 12 LO’s as 
passive, 14 LO’s as very_passive and 76 as unknown. This results show that PCR 
works correctly but rules for classification must be improved, because they depend on 
the completeness of metadata. 
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6   Conclusions and Future Works 

This paper presented an approach to incorporate the generation and representation of 
knowledge as an important input for learning resource development. We demonstrate 
that the use of ontologies can support design activities in e-learning environments.  
Results also evidence the importance of using metadata in the Instructional Design 
process and the possibilities of supporting this process with Semantic Web technolo-
gies. We present also an application that supports the resources design task. 
The use of ontologies enables that represented knowledge can be used by other appli-
cations that provide automated support to this process. We show evidences of use 
with Agora system and other LO Repository as Ariadne and Mace. 

Currently we are also trying to use other models and techniques to improve the 
knowledge structure and the details provided by the ontology. Additionally, we are 
working in the use of the obtained results into Learning Object’s searching and in 
metadata assisted generation.  
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Abstract. Learning processes are changing related to technological and socio-
logical evolution, taking this in to account, a new learning strategy must be con-
sidered. Specifically what is needed is to give an effective step towards the 
eLearning 2.0 environments consolidation. This must imply the fusion of the 
advantages of the traditional LMS (Learning Management System) – more for-
mative program control and planning oriented – with the social learning and the 
flexibility of the web 2.0 educative applications. 

For this goal, it is compulsory the evolution of the actual LMS to contexts 
where the new technological trends are integrated with them, introducing the 
social characteristics and putting the student in the centre of the educative proc-
ess. These new systems are the Personal Learning Environments (PLE). Thus, 
we propose a learning personalization system construction that boosts student-
centered educative actions. Two aspects are going to be considered, student 
learning personalization with information from the LMS and student learning 
personalization inside of an institution context. 

Keywords: PLE, LMS, Moodle 2.0, eLearning, SOA. 

1   Introduction 

Learning processes are changeable elements and therefore they are changing continu-
ously. The evolution of learning processes may be due to new sociological or techno-
logical trends, or simply due to pedagogical [1]. 

The eLearning is one of those evolutions, and eLearning is almost completely  
assimilated into the educational environments. This learning model has relied on 
technology without obtaining, in many cases, the expected benefit, as if it has oc-
curred in other areas. One initiative that has gained general acceptance has been the 
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use of learning platforms (Learning Management System, LMS). These systems pro-
vide students and teachers a set of tools for improving learning processes and manag-
ing them. However, despite the acceptance they have, the LMS have not achieved the 
expected improvements due to: 1) The tools provided are not used properly and often 
are used as mere spaces to publish courses [2], 2) The LMS restrict opportunities to 
collaborate on student learning and promote social constructivism not limited to a 
period of time (i.e. academic year) [3], 3) They are focused on the course and the 
institution rather than the student  and their needs [4]. 

Besides this should be noted that online learning does not end with the LMS, but 
there are plenty of online tools to supplement and improve it: sources of information 
(such as communication tools), exchange of experience, etc. 

Therefore, new applications must be taken into account, such as the search applica-
tions, news applications, location-enabled applications, content repositories, forums, 
blogs, calendars, online games, virtual worlds, etc. That is, the new initiatives arising 
from Web 2.0 [5]. 

Given this situation will be necessary to evolve the LMS to its integration with 
contexts that include new technological trends, to provide social characteristics and be 
focused on the student, these contexts are personalized learning environments  
(Personal Learning Environments, PLE) [6]. 

The present project aims to define a personal learning system that enhances learn-
ing actions considering the student as the center of the processes. To do this two as-
pects are being considered: 

• Personalization of learning by the student, where he will be able to obtain informa-
tion and combine it with LMS 2.0 educational tools. To do this learning portable 
components, with information from the LMS, must be provided. They will be 
known as widgets. 

• The personalization of learning by the student in the area of an institution. That is, 
to empower the student so that within the platform he could include a set of 2.0 
tools established by the institution. 

In order to extend the possibilities of the project must not be forgotten pedagogical 
issues or the potential possibilities for expansion to other contexts such as it use in 
mobile devices. 

Throughout this article firstly PLE and its relationship with tools 2.0 will be de-
scribed. Later we talk about a possible deployment by using service-oriented architec-
tures. Then other possible future applications will be explained. Finally the proposed 
architecture will be exposed. 

2   Personal Learning Environments 

Every day becomes more essential developing learning to the trends related to Web 
2.0. The education must be supplemented by new applications, tools and paradigms 
that lead to what is called eLearning 2.0 [7]. This new trend in learning requires tools 
that facilitate: 1) changes in the ways of interacting socializing the learning; 2) access 
to tools considering the new performers in learning, natives and digitals immigrants; 
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3) support to educational trends such as learning throughout life or informal learning, 
students mobility and so on, related to the Bolonia process; 4) the student-centered 
learning. 

As a proposal to solve all these needs are the PLE, which according to Wilson[6], 
are defined as learning student-centered contexts that integrate any tool, service, con-
tent, evidence and person involved in eLearning process. This way the responsibility 
of the learning is given to the student, which benefits itself and its formative 
process[8]. However, some limits could be necessary (generally derived from an insti-
tution concerned about the formality of their teaching/learning process) in the means 
used by the student to define its learning. Hence it’s necessary that PLE can be con-
structed by integrating tools 2.0 and LMS[9]. Define a system that enables both  
aspects will be the main object of this proposal. 

Incorporating Web 2.0 applications into learning processes involves bringing in 
new styles of communication, new roles, new ways of intervention, new scenarios, a 
wide range of activities, generally, involves opening a series of educational challenges 
[10]. Through these trends, students are no longer passive subjects of learning to be-
come active students in classes, with no restrictions, being able to use things like 
Google, Facebook, Twitter, etc. to support learning processes; they can use digital 
devices such as computers, mobile phones, mp3, recorders and so on to improve the 
learning. 

The potential of these tools is enormous, as evidenced by experiences such as 
Jekins [11], Downes [4], and it’s increasingly expanding in the different educational 
environments [12]. Despite all that power is necessary to take into account a number 
of problems which have arisen through the application of these tools: 1) The improvi-
sation in the use of 2.0 tools and customization of student-centered learning can lead 
to the wrong idea that the use of this tools into learning should not be planned, this is 
not correct, they should be estimated, validated and evaluated according to different 
criteria [13]; 2) Among the problems hampering the full educational utilization of 
Web 2.0 should be mentioned some technological problems – insufficient bandwidth 
and lack of access to computers in schools and students’ homes – and other pedagogi-
cal issues where the biggest challenge is that students don’t create products and prefer 
to “copy and learn”, students assessment procedures are not formatives and do not 
“mix” means. [14]; 3) Lack of support from LMS to the use of these kind of tools. 

PLE can solve many of these problems and, after determining their use, you must 
think how to deal with the system definition. Maybe the first question should be 
whether starting a solution from scratch or based it on another LMS. Considering 
existing initiatives is convenient in this regard, as well as the benefits that would have 
either decision. In this sense there are some studies and experiences such as [15]: 

• Analysis concerning the adequacy of integrating 2.0 applications in continuing 
training context, as well as in web application hybrid (mash-ups). 

• Definition of PLE from a hybrid approach, describing a customizable web portal as 
a base of PLE in which would be aggregated different web tools interconnected 
from different contexts, and providing an interaction language among its users. 
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• Research of the limitations of the integration of applications derived from the ex-
change of information between them, the use of REST is proposed to solve them. 

• Design and implementation of strategies for PLEs definition. 
• Implementation of an institutional PLE for the University of the Basque Country, 

thus, a PLE where applications 2.0 which student can use are defined by the  
University.  

• RWTH Aachen University was commissioned to develop the Learning Environment 
Framework (PLEF) (http://eiche.informatik.rwth-aachen.de:3333/PLEF/index.jsp), a 
PLE service that takes care of composing a set of subservices to support the students’ 
activity when composing, manage, tag, annotate and share their favorite resources. 

The discussed initiatives define in some cases PLE, but do not consider all areas of 
information. Most of them only integrate different tools 2.0 in a container, regardless 
of LMS information. One of them, the Basque Country University works to integrate 
tools in the LMS, but this integration will be through widgets and will not exist, there-
fore, interaction between tools and platform. 

Hence, the system proposed here covers a broader spectrum of communication and 
do not forget in any case the LMS. Taking into account these experiences could be 
decided that it might be better to hold the system from scratch, taking the architecture 
referred to the mash-ups and the interaction languages, but should be necessary to 
consider the futility of reinventing the wheel again. To define a PLE should not as-
sume to discard the functionalities of the LMS, these functionalities can enrich stu-
dent learning, and 2.0 components integrated in the learning platform would enhance 
exponentially the possibilities of learning in institutions. Neither should be neglected 
the acceptance of certain LMS such as Moodle in Spain (and elsewhere in the world).  

Once the base has been established, the conversion of LMS into a PLE begins. At 
this point, the two possibilities of PLE that this project offers should be considered. 
First, the need to export information from the LMS to a PLE, i.e., the export system of 
educational portable components, while on the other hand would be the integration of 
tools 2.0 in the LMS in order to redefine them as iPLE (integrated PLE or institutional 
PLE, depending on the approach). 

Insomuch as the export of information of the platform, you must determine what to 
import, how to import it and how to display the information. 

With regard to what to export, pedagogical criteria must be met considering what 
information is most critical, which activities are more representatives and enrich the 
personal student environment, in addition to what information is more appreciated by 
the students. 

Regarding to how to export is considered the usage of a service-oriented architec-
ture (SOA - Service Oriented Architecture). It allows, so, the integration of the system 
regardless of the technology that is implemented, the scalability is improved, more 
flexible systems are defined, easier to maintain and more resistant to change. It also 
facilitates the interconnection of heterogeneous contexts such as LMS and mobile 
devices, as discussed below. 
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3   Architectures Oriented to Services in Educational Web 
Environments 

There is currently a trend towards modularization of computing systems. This modu-
larization is due to the advantages that it entails, such as independence of develop-
ment, increase in security, scalability, etc. Moreover, work is being carried out  
towards the production of software services independent of the underlying implemen-
tation. The result of merging both ideas is Service Oriented Architectures (SOA). 
Among the elements that favored the development of SOA are the developments of 
different types of applications, computer networks, client-server architectures, etc. 
[16]. SOA implies a step further in the development of information systems architec-
ture. In its most basic form, SOA is a set of services that communicate with one  
another[17].  

In educational contexts, the application of SOA will be useful in order to adapt the 
current LMS to emerging technologies, frameworks and specifications and, this way, 
to transform these legacy systems into service-based eLearning platforms[18]. It is 
clear, therefore, that the application of these architectures enables communication 
with learning platforms. Accordingly, there are some initiatives of application of SOA 
to learning platforms with different purposes, among which we could mention the 
following: 

• Adaptation of part of an LMS services seeking mobility [19] 
• Definition of SOA to information recovery and search based on semantic 

contents [20] 
• Integration of learning tools in other systems [21]. 

Regarding the LMS we have selected (Moodle), the groups that propose this project 
(GESSI, from the Polytechnic University of Catalonia and GRIAL, from the Univer-
sity of Salamanca) are working together towards the integration of a SOA in this 
LMS. To adapt Moodle into SOA is not an easy task, as it requires a profound knowl-
edge of the main libraries in Moodle, the functionalities available, the capabilities of 
each user, etc. In 2008, the GESSI group was entrusted by Martin Dougiamas, foun-
der of Moodle, with the development of a new API to access the services of the 
Moodle kernel regardless of its implementation which would remain stable in future 
Moodle implementations. This API consists of a set of web services where most func-
tionalities of an external application might need are encapsulated. In October, 2008, 
the web service layer was integrated in some Moodle distributions for testing pur-
poses. This layer aims at being useful for all developers who wish to define applica-
tions for Moodle without the need to touch the LMS code. This API will become, in 
the present project, the base for the development of a Service Oriented Architecture 
consisting of: 1) a scalable layer of connectors that will keep separated the communi-
cation protocol applications from the web services and that will allow the addition  
of new protocols that might appear in the future; 2) an integration layer that serves as 
an access point for the initial functionalities of Moodle, such as authentication; 3) a 
web service layer that actually interacts with the Moodle kernel and its inner  
functionalities. 
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Fig. 1. Moodle Service Contracts 

Some of the main services developed for Moodle are shown in the Figure 1, de-
scribed using SOAml. 

This architecture will be responsible for providing information, but it has to be 
considered how to visualize this information and how to integrate it as a portable 
educational element, in this case, as a widget. Widgets are small and portable ele-
ments that can be run in any HTML context [22], providing functionality “live”, con-
tent or functionality from some other website. Therefore, information from different 
2.0 applications could be shown, as well as information present in an LMS. As far as 
the application of the project is concerned, a system capable of generating widgets  
out of information from Moodle would have to be implemented. To make these wid-
gets easy to integrate in different containers, different types of widgets must be  
considered. 

Therefore, the widget generation model has to be defined following the informa-
tion in Moodle as the source of portable educational components for their integration 
in PLEs external to the LMS.  
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Another possibility to take into account is the idea of integrating external tools into 
Moodle with the aim of providing students with a PLE within Moodle. For each of 
these tools, careful attention should be paid to how they should be implemented and 
how they should be presented to students and teachers so that they could find them 
useful. Also, there needs to be determined the type of feedback that would be useful 
both for the teacher and for the institution or, in other words, how the integrated tool 
would interact with Moodle. 

4   Architecture Proposal 

Given the above, it will pose an architecture that exploits the SOA layer component of 
Moodle. Specifically, the external layer will be a layer which access to internal 
Moodle information, also a set of web services will be defined, geared to the specific 
needs of the types of environments to define, and connectors will be the link to other 
systems. On that basis, the architecture will incorporate an educational component 
model that enables portable platform information and export it to contexts 2.0. This 
capability allows users to construct their knowledge, but also must be considered to 
control the process. That is why we consider the possibility of incorporating 2.0 tools 
within the LMS. To do this, an IMS LTI gateway will be used, allowing that external 
applications could be included transparently into Moodle.  

 

Fig. 2. Architecture Proposal 

Figure 2 shows the distribution of the different architectural components. Gray 
color shows the SOA components as well as a set of connectors to facilitate access to 
it. An engine to define learning portable components will use those connectors, and 
those components will compose the PLE (red). And in order to the integration of 2.0 
tools an IMS LTI gateway will be used (in blue). 
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5   Other Applications 

In order to define a really innovative system with great potential for learning it has 
been considered the possibility of generating portable educational components so that 
these could be used not only in web containers, but also in mobile devices. Mobile 
phones are also employing 2.0 applications[23], and this fact, applied to learning, 
offers new alternatives as both traditional learning support and a fundamental element 
in informal learning [24]. There exist initiatives seeking integration of LMS in mobile 
phones [25-27], but our project does not intend to follow that path. The goal of  
this project is to integrate portable defined elements in a widget container of a  
mobile device. The experience of the members of both groups will prove very valu-
able in order to achieve this task, using previous work done, such as Moodbile and 
Claymobile: 

• Moodbile[28]. It is a program implemented to test Moodle web services and their 
application in mobile clients. Forums, wiki contents, glossary entries, instant mes-
sages, calendar, etc. Can be viewed using this application. (Fig 3). 

 

Fig. 3. Moodbile 

• CLAYMobile[29]. It is a content-adapting system that uses a set of web services to 
access Moodle contents and adapt them for a correct visualization in mobile devices. 
(Fig 4). 

 

Fig. 4. ClayMobile 
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These two projects are being merged into a mobile client for Moodle called Mood-
bile (http://moodbile.org), which consists of a set of SOA components that package 
Moodle services with a HTML 5.0 + AJAX client. This client implements a mobile 
application designed to experience Moodle from a mobile browser (such as those 
provided by Android, iPhone, etc.). Once this is achieved, the SOA defined on 
Moodle and Moodbile adaptation and visualization systems will be used in order to 
integrate in a single device the portable educational components and a set of 2.0  
applications. 

6   Conclusions 

eLearning needs evolve, and this evolution must consider the student. Usually, in 
online learning processes, the student is conditioned to temporal issues, LMS techni-
cal constraints or an inefficient use of learning platforms features. If we don’t  
consider the students as the center of eLearning processes, if new technological and 
sociological trends are not considered, any eLearning activity will fail.  

To avoid this situation will be necessary the personalization of LMS and its inte-
gration with 2.0 tools and applications. This is the main reason of the definition of 
PLE and our proposal considers the two possible ways of its application. Free person-
alization leaded by the student and the possibility of personal learning environments 
conducted by an organization. These two new learning practices must be supported by 
technologies, and must consider existent Learning Management Systems such as 
Moodle. This platform includes a web service layer that allows the connection with 
other application and establishes a medium of exchange of information, which could 
be used to define learning portable components that will compound new personalized 
learning contexts. 

This proposal will be a core for different learning initiatives and could be used in 
different context such as mobile environments. 
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Abstract. Node classification in Social Network is currently receiving raising 
attention in the Social Network Analysis research. The main objective of node 
classification is to assign the correct label to the unlabeled nodes from a set of 
all possible class labels. This classification task is performed using features ex-
tracted from a Social Network dataset. The success of proper feature extraction 
significantly influences classification accuracy, providing more discriminative 
description of the data. This paper describes label-dependent features extraction 
and examines the classification accuracy based on features extracted with this 
approach. The experiments on real-world data have shown that usage of  
label-dependent features can lead to significant improvement of classification 
accuracy. 

Keywords: Label-dependent features, collective classification, feature extrac-
tion, classification, social network analysis. 

1   Introduction  

One of the most important concepts in Machine Learning is classification. It is usually 
based on the data that represents relationships between a fixed set of attributes and 
one target class. These relations describe each object independently. However, there 
are many classification tasks where dataset’s instances are implicitly or explicitly 
related. Knowledge about those relations brings additional input information that may 
be utilized in classification.  

There are some applications and research methods, especially related to social net-
works, which are able to produce data with dependencies between labels of intercon-
nected objects, referred as relational autocorrelation [9]. Based on these connections 
additional input information should be added to the classification process that has 
been observed in a wide variety of data autocorrelation situations [4].  

According to [11], all network objects may be described by three distinct types of 
information that can be easily used in label classification: correlation between the 
object’s label (class) and its attributes, correlation between the object’s label and the 
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observed labels of other objects in its neighborhood and, consequently, correlation 
between the object’s label and unobserved labels of other objects in its neighborhood. 

In collective classification, cases that can be interrelated are being simultaneously 
classified. When autocorrelation is utilized, accuracy of a classification process can be 
highly improved [7, 10, 12]. 

Basic task of within-network classification [1, 8] is to assign the correct labels to 
the unlabeled nodes from a set of the possible class labels. Main difficulty here is to 
extract the set of most discriminative features from the network nodes and their con-
nections to achieve the best classification model. 

In further sections the paper briefly covers related work (Section 2) and node clas-
sification using label-dependent features (Section 3). Section 4 contains description of 
the experimental setup and the obtained results. The paper is concluded in Section 6. 

2   Related Work 

In recent years, there has appeared a great number of works describing models and 
techniques for classification in network data. Analogously to classical machine learn-
ing problems, classification in network data requires specialized solutions for feature 
extraction, high performance supervised and unsupervised learning algorithms, sparse 
data handling, etc.  

In general, network classification problems, may be solved using two main ap-
proaches: by within-network and across-network inference. Overall, the networked 
data have several unique characteristics that simultaneously complicate and provide 
leverage to learning and classification. More generally, network data allow the use of 
the features of the node’s neighbors to label them, although it must be performed with 
care to avoid increase of variance estimation [5]. 

There have been developed many algorithms and models for classification in the 
network. Two distinct types of classification in networks may be distinguished: based 
on collection of local conditional classifiers and based on the classification stated as 
one global objective function. The most known implementations of the first approach 
are iterative classification (ICA) and Gibbs sampling algorithm (GS) [11].  

One of the most crucial problems in the network classification is feature extraction. 
According to [2] the derived features are divided into two categories: label-dependent 
(LD) and label-independent (LI). Features LD use both structure of the network as 
well as information about labels of the neighboring nodes labels. Features LI, in turn, 
are calculated using the network structure only. What is worth mentioning, most of 
the proposed network classification methods were usually applied to the data sets with 
very limited access to labels. Their authors assumed that their applications need to 
deal even with only 1% labeled nodes. This problem is known as classification in 
sparsely labeled networks [2, 3]. 

3   Node Classification Using Label-Dependent Features 

A social network may be defined as a graph G = (V, E, X, L, Y, A), where V is a set of 
nodes; E is a set of edges eij between two nodes vi and vj, E={eij: vi,vj∈V, i≠j}; X is a 
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set of attribute vectors xi, a separate one for each node vi (a profile of vi), X={xi: 
vi∈V⇔xi∈X}; L is the set of distinct labels possible to be assigned to nodes; Y is a list 
of actual labels assignments to nodes, Y={<vi,yi>: vi∈V ∧ yi∈L}; A is a set of edge 
weights, ∀aij∈A aij≥0 and aij indicates the strength of  edge eij. 

Classification in social network may be described as the process of inferring the 
values of yi for the remaining set of nodes VU, VU = V \VK where the values of yi for a 
given subset of nodes VK⊂V is known.  

The first step in the process of node classification is a translation of network data 
into a set of unified vectors, one for each node. A single vector corresponding to node 
vi contains all information from xi as well as some additional information (new attrib-
utes) derived by feature extraction methods based on the network profile. Next, the 
obtained set of vectors is used in classical, supervised classification. 

Among all possible other features extracted from social network, the label-
dependent features are composed based on the idea of selective definition of sub-
networks based on the labels assigned to each node. It means that a sub-network for a 
given label l consists of only those nodes that share label (class) l together with all 
edges connecting these selected nodes.  

In the domain of social network analysis, a number of measures characterizing 
network nodes have been introduced in the literature. Majority of them is  
label-independent and it is possible to define many methods that will extract label-
dependent features based on them. A general concept of creation of any label-
dependent feature Ml(G,l,vi) for label l and node vi in the social network G applies 
label-independent feature M to the appropriate labeled sub-network Gl=O(G,l), as 
follows: 

Ml(G,l,vi)=M(Gl,vi), (1)

where: 
Ml(Gl,vi) - denotes any structural network measure for node vi applied to sub-

network; Gl=O(G,l), e.g degree, betweennes or clustering coefficient derived from 
sub-network returned by selection operator O(G,l) that returns a sub-network Gl la-
beled with l: Gl=(Vl, El, Xl, {l}, Yl, Al) such that Vl={vi: <vi,l>∈Yl}, 
Yl={<vi,yl>: vi∈V∧yl=l}, El={eij: vi,vj∈Vl∧eij∈E}, Xl= {xl: vl∈Vl⇔xl∈X}. 

4   Experiments 

4.1   Data Sets 

Three, data sets were chosen for classification accuracy assessment experimentation.  
First one is the “Attendee Meta-Data” (AMD), downloaded from UCI Network Data 
Repository (http://networkdata.ics.uci.edu/ data.php?d=amdhope). This data set is an 
output from a project, which used RFID (Radio Frequency Identification) technology 
to help connect conference participants at “The Last HOPE” Conference held in July 
18-20, 2008, New York City, USA. In general, the data set contains information about 
conference participants, conference talks and presence on talks. Imported and cleansed 
contained 334 persons with 99 lectures and 3,141 presences. For the purpose of  
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experiments the social network was build, where ties were constructed based on the 
fact that participants were present on the same talks and strengths of the connections 
between each pair of contributors were calculated as the proportion of number of talks 
attended by both participants by the total number of talk presences of the first partici-
pant. The raw data contained 4 attributes describing nodes: 3 nominal (sex, cell phone 
provider, country) and 1 numerical (age). Additionally, each participant was described 
by his interest that in our experiments was chosen as the classification target. 

The second is the CORA research papers database, where papers are classified into 
one of 73 topics. The data set is relational as the citations provide relations among 
papers. The social network is constructed using ties constructed based on the citation 
facts between papers. As a classification target paper’s topic assignment was chosen. 

Table 1. Social Networks derived from data sets used in experiments 

Dataset 
Number 
of node 

attributes 

Number of 
nodes 

Number of 
connections 

Directed 
connections 

Weighted 
connections 

AMD 4 334 68,770   

CORA 4 6527 10394  ⌧ 

4.2   Classification 

Experiments were conducted for described above data sets using 3 classification algo-
rithms, AdaBoost, Multilayered Perceptron, SVM. Classification was performed in 
10% - 90% proportion of labeled and unlabeled nodes, respectively, using 10-cross 
fold validation. According to Eq. 1 degree and betweeness features were computed 
based on appropriate sub-networks to formulate label-dependent features. The mean 
absolute error obtained in label-dependent features based classification was compared 
to results returned in classification based on standard features. 

4.3   Results  

The obtained results have revealed that the mean absolute error using label-dependent 
features is significantly smaller than in classification based only on standard data set’s 
features. 

As presented in Fig. 1 and Fig. 2, the mean absolute error in AMD and CORA data 
sets is smaller by about 94% and 83%, respectively, for classification based on label-
dependet features.  

Irrespectively of the used feature data set, all utilized classification algorithms: 
AdaBoost, Multilayered Perceptron, SVM, provide similar results (see Fig. 1 and  
Fig. 2).standard.  

Owing to the carried out experiments, it is visible that the proposed label-
dependent features used in classification undoubtedly provide the better results. 
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Fig. 1. Mean absolute classification error for AMD data set 

 

Fig. 2. Mean absolute classification error for CORA data set 

5   Conclusions and Future Work 

A new method for label-dependent feature extraction from the social network was 
proposed in the paper. The main principle behind the method is based the selective 
definitions of sub-graphs for which new features are defined and computed. These 
new features provide additional quantitative information about the network context of 
the case being classified. 

According to collected experimental evidences, the proposed label-dependent fea-
ture extraction appears to be significantly more effective and improves classification 
performance in high extent. These results have shown that the new approach to classi-
fication extended with features derived from the social network may return very satis-
factory and promising outcomes.  

Feature work will focus on further experimentations on the method, especially in 
terms of its validity for variety of local network measures. Additionally, the proposed 
feature extraction method will also be examined against the usage of global objective 
functions for classification. 
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Abstract. The paper presents a summarization process for enabling personal-
ized searching framework facilitating the user access and navigation through 
desired contents. The system will express key concepts and relationships de-
scribing resources in a formal machine-processable representation. A WordNet-
based knowledge representation could be used for content analysis and concept 
recognition, for reasoning processes and for enabling user-friendly and intelli-
gent content exploration.  

Keywords: Summarization, WordNet, Semantic Web Search, personalized 
navigation framework. 

1   Introduction 

The Semantic Web offers a generic infrastructure for interchange, integration and 
creative reuse of structured data, which can help to cross some of the boundaries that 
Web 2.0 is facing. Currently, Web 2.0 offers poor query possibilities apart from 
searching by keywords or tags. There has been a great deal of interest in the develop-
ment of semantic-based systems to facilitate knowledge representation and extraction 
and content integration [1], [2]. Semantic-based approach to retrieving relevant mate-
rial can be useful to address issues like trying to determine the type or the quality of 
the information suggested from a personalized environment. In this context, standard 
keyword search has a very limited effectiveness. For example, it cannot filter for the 
type of information, the level of information or the quality of information.  

Potentially, one of the biggest application areas of content-based exploration might 
be personalized searching framework (e.g., [3],[4]). Whereas today’s search engines 
provide largely anonymous information, new framework might highlight or recom-
mend web pages related to key concepts. We can consider semantic information rep-
resentation as an important step towards a wide efficient manipulation and retrieval of 
information [5], [6], [7]. In the digital library community a flat list of attribute/value 
pairs is often assumed to be available. In the Semantic Web community, annotations 
are often assumed to be an  instance of an ontology. Through the ontologies the  
system will express key entities and relationships describing resources in a formal 
machine-processable representation. An ontology-based knowledge representation 
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could be used for content analysis and object recognition, for reasoning processes and 
for enabling user-friendly and intelligent multimedia content search and retrieval.  

Text summarization has been an interesting and active research area since the 60’s. 
The definition and assumption is that a small portion or several keywords of the 
original long document can represent the whole informatively and/or indicatively. 
Reading or processing this shorter version of the document would save time and other 
resources [8]. This property is especially true and urgently needed at present due to 
the vast availability of information. Concept-based approach to represent dynamic and 
unstructured information can be useful to address issues like trying to determine the 
key concepts and to summarize the information exchanged within a personalized 
environment.  

2   Personalized Searching Framework  

Traditional approaches to personalization include both content-based and user-based 
techniques. If, on one hand, a content-based approach allows to define and maintain 
an accurate user profile (for example, the user may provides the system with a list of 
keywords reflecting him/her initial interests and the profiles could be stored in form 
of weighted keyword vectors and updated on the basis of explicit relevance feedback), 
which is particularly valuable whenever a user encounters new content, on the other 
hand it has the limitation of concerning only the significant features describing the 
content of an item. Differently, in a user-based approach, resources are processed 
according to the rating of other users of the system with similar interests. Since there 
is no analysis of the item content, these information management techniques can deal 
with any kind of item, being not just limited to textual content. In such a way, users 
can receive items with content that is different from that one received in the past. On 
the other hand, since a user-based technique works well if several users evaluate each 
one of them, new items cannot be handled until some users have taken the time to 
evaluate them and new users cannot receive references until the system has acquired 
some information about the new user in order to make personalized predictions. These 
limitations often refer to as the sparsity and start-up problems. By adopting a hybrid 
approach, a personalization system is able to effectively filter relevant resources from 
a wide heterogeneous environment like the Web, taking advantage of common inter-
ests of the users and also maintaining the benefits provided by content analysis. A 
hybrid approach maintains another drawback: the difficulty to capture semantic 
knowledge of the application domain, i.e. concepts, relationships among different 
concepts, inherent properties associated with the concepts, axioms or other rules,  
etc [9]. 

In this context, standard keyword search is of very limited effectiveness. For ex-
ample, it does not allow users and the system to search, handle or read concepts of 
interest, and it doesn’t consider synonymy and hyponymy that could reveal hidden 
similarities potentially leading to better retrieval. The advantages of a concept-based 
document and user representations can be summarized as follows: (i) ambiguous 
terms inside a resource are disambiguated, allowing their correct interpretation and, 
consequently, a better precision in the user model construction (e.g., if a user is inter-
ested in computer science resources, a document containing the word ‘bank’ as it is 
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meant in the financial context could not be relevant); (ii) synonymous words belong-
ing to the same meaning can contribute to the resource model definition (for example, 
both ‘mouse’ and ‘display’ brings evidences for computer science documents, im-
proving the coverage of the document retrieval); (iii) synonymous words belonging to 
the same meaning can contribute to the user model matching, which is required in 
recommendation process (for example, if two users have the same interests, but these 
are expressed using different terms, they will considered overlapping); (iv) finally, 
classification, recommendation and sharing phases take advantage of the word senses 
in order to classify, retrieve and suggest documents with high semantic relevance with 
respect to the user and resource models.  

For example, the system could support Computer Science last-year students during 
their activities in courseware like Bio Computing, Internet Programming or Machine 
Learning. In fact, for these kinds of courses it is necessary an active involvement of 
the student in the acquisition of the didactical material that should integrate the lecture 
notes specified and released by the teacher. Basically, the level of integration depends 
both on the student’s prior knowledge in that particular subject and on the compre-
hension level he wants to acquire. Furthermore, for the mentioned courses, it is neces-
sary to continuously update the acquired knowledge by integrating recent information 
available from any remote digital library. 

The home page of the web search and navigation framework is showed in the fol-
lowing Figures.  

 

 

3   Inside Summarization 

Summarization is a widely researched problem. As a result, researchers have reported 
a rich collection of approaches for automatic document summarization to enhance 
those provided manually by readers or authors as a result of intellectual interpretation. 
One approach is to provide summary creation based on a natural language generation 
(as investigated for instance in the DUC and TREC conferences); a different one is 
based on a sentence selection from the text to be summarized, but the most simple 
process is to select a reasonable short list of words among the most frequent and/or 
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the most characteristic words from those found in the text to be summarized. So, 
rather than a coherent text the summary is a simple set of items.  

From a technical point of view, the different approaches available in the literature 
can be considered as follows. The first is a class of approaches that deals with the 
problem of document classification from a theoretical point of view, making no as-
sumption on the application of these approaches. These include statistical [10], ana-
lytical [11], information retrieval [12] and information fusion [13] approaches. The 
second class deals with techniques that are focused on specific applications, such as 
baseball program summaries [14], clinical data visualization [15] and web browsing 
on handheld devices [16]. [17] reports a comprehensive review.  

The approach presented in this paper produce a sets of items, but involves  
improvements over the simple set of words process in two means. Actually, we go 
beyond the level of keywords providing conceptual descriptions from concepts identi-
fied and extracted from the text. We propose a practical approach for extracting the 
most relevant keywords from the forum threads to form a summary without assump-
tion on the application domain and to subsequently find out concepts from the key-
word extraction based on statistics and synsets extraction. Then semantic similarity 
analysis is conducted between keywords to produce a set of semantic relevant  
concepts summarizing actual forum significance. 

In order to substitute keywords with univocal concepts we have to build a process 
called Word Sense Disambiguation (WSD). Given a sentence, a WSD process identi-
fies the syntactical categories of words and interacts with an ontology both to retrieve 
the exact concept definition and to adopts some techniques for semantic similarity 
evaluation among words. We use GATE [18] to identify the syntactic class of the 
words and WordNet [19], one of the most used ontology in the Word Sense Disam-
biguation task. 

GATE provides a number of useful and easily customizable components, grouped 
to form the ANNIE (A Nearly-New Information Extraction) component. These com-
ponents eliminate the need for users to keep re-implementing frequently needed algo-
rithms and provide a good starting point for new applications. These components 
implement various tasks from tokenization to semantic tagging and co-reference. 

WordNet is an online lexical reference system, in which English nouns, verbs, ad-
jectives and adverbs are organized into synonym sets. Each synset represents one 
sense, that is one underlying lexical concept. Different relations link the synonym 
sets, such as IS-A for verbs and nouns, IS-PART-OF for nouns, etc. Verbs and nouns 
senses are organized in hierarchies forming a “forest” of trees. For each keyword in 
WordNet, we can have a set of senses and, in the case of nouns and verbs, a generali-
zation path from each sense to the root sense of the hierarchy. WordNet could be used 
as a useful resource with respect to the semantic tagging process and has so far been 
used in various applications including Information Retrieval, Word Sense Disam-
biguation, Text and Document Classification and many others.  

Noun synsets are related to each other through hypernymy (generalization), hy-
ponymy (speciali-zation), holonymy (whole of) and meronymy (part of) relations. Of 
these, (hypernymy, hyponymy) and (meronymy, holonymy) are complementary pairs. 
The verb and adjective synsets are very sparsely connected with each other. No rela-
tion is available between noun and verb synsets. However, 4500 adjective synsets are 
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related to noun synsets with pertainyms (pertaining to) and attra (attributed with) 
relations. 

The subset of keywords related to each thread forum helps to discriminate between 
concepts. In such a way, two texts characterized using different keywords may result 
similar considering underling concept and not the exact terms. We use the following 
feature extraction pre-process. Firstly, we label occurrences of each word as a part of 
speech (POS) in grammar. This POS tagger discriminates the POS in grammar of 
each word in a sentence. After labelling all the words, we select those ones labelled as 
noun and verbs as our candidates. We then use the stemmer to reduce variants of the 
same root word to a common concept and filter the stop words.  

A vocabulary problem exists when a term is present in several concepts; determin-
ing the correct concept for an ambiguous word is difficult, as is deciding the concept 
of a document containing several ambiguous terms. To handle the word sense disam-
biguation problem we use similarity measures based on WordNet. Budanitsky and 
Hirst [20] give an overview of five measures based on both semantic relatedness  
and semantic distance considerations, and evaluate their performance using a word 
association task. 

4   Summarization System Architecture 

After several transformations and reductions of the input text, the result is a semantics 
map representing the terms and the relative frequency. Depending on their frequency, 
we can consider the term more or less important within the context. Each term is 
reduced to common root using a stemming process.  

The next step is to reduce the list according to term frequency: we calculate the av-
erage value of frequencies and we discard the terms corresponding to the frequency 
below the average. In fact, we do not want to completely delete the results obtained 
up until now, but we would like to offer to the end-user different semantic maps relat-
ing to the different stages of reduction and refinement of the text. 

Last process step is more complex but very effective. For each remaining term we 
evaluate its synset, that is names, verbs, adjectives and adverbs grouped into sets of 
cognitive synonyms. Each of these is compared with the others 'parent terms' so veri-
fying the existence of a conceptual link between analyzed words. If this succeeds, we 
delete an entire branch of the tree, otherwise, the process continues with subsequent 
comparisons. 

This last stage is recursive so to prune more possible branches and to obtain a re-
duced and significant set of terms. The project is structured so that any user, while not 
having read the text of the post, understand the concept underlying the message. 

Figure 1 shows the whole process information flow. The first computation is a php-
based reading of the web content. Next, we transfer XML document to the python 
compiler that, through the use of WordNet and Natural Language Toolkit libraries, 
returns the reduced tree in a text-based format (ALS_tree, Lexical and Semantic Anal-
isys tree). Successively, we extract, using WordNet and python language, the main 
concept representing analyzed text. The main concept contains one or more meaning-
ful phrases.  
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As final result, we obtain a key term list who, through the semantics of its terms 
can summarize the concept expressed in the analyzed post. Less detail, i.e. a greater 
granularity of the information (more posts, whole discussion or whole forum) is easily 
available by recursively applying described reduction process. 

The interface of web search procedure using hypernymy, hyponymy and holonymy  
is proposed in following Figures. 

 

 
 

 

5   Considerations 

Summarization can be evaluated using intrinsic or extrinsic measures; while the first one 
methods attempt to measure summary quality using human evaluation, extrinsic methods 
measure the same through a task-based performance measure such the information re-
trieval-oriented task. In our experiments we utilized intrinsic approach analyzing 
W3Schools forums, official forum of the W3C (http: //www.w3cforum.com/). 

We have performed a lot of intrinsic experimental tests obtaining and elaborating a 
corpus of about 100 threads. This experiment is to evaluate the usefulness of concept 
extraction in summarization process, by manually reading whole thread content and 
comparing with automatic extracted concepts. The results show that automatic con-
cept-based summarization greatly improves the performance and produces useful 
information extraction supporting tutors and making learning communities effective. 
The extracted concepts represent a good summarization of thread contents. 
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Advanced in concept-based representation appears as a promising technology for 
implementing distance learning environment, enabling the organization and delivery 
of learning materials around small pieces of semantically enriched resources [21, 22]. 
Items can be easily organized into customized learning courses and delivered on de-
mand to the user, according to her/his profile and business needs [23]. 

An important step in the searching process is the examination of the results 
retrieved. In order to test developed framework we have collected over 50 different  
documents concerning  actual domain. We have extracted several concepts used 
during the annotation phase and performed tests to verify searching functionalities.  It 
is currently difficult to replicate or make objective comparisons in personalized 
retrieval researches, so to evaluate search results we have considered the order used 
by the framework to present retrieved results. During this step, the searcher browses 
through the results to make judgments about their relevance and to extract 
information from those found to be relevant. Because information is costly (in terms 
of time) to download, displays of result lists should be optimized to make the process 
of browsing more effective. Using implemented tools, searchers found relevant 
documents more efficiently and effectively and they found relevant documents that 
otherwise went undiscovered.   

The work described in this paper represents some initial steps in exploring concept-
based search retrieval within a focused team of searchers. It could be considered as 
one possible instance of a more general concept. While the initial results are 
encouraging, much remains to be explored. For example, most of the current research 
on sensemaking has been at the individual level, with little understanding of how 
sensemaking occurs in collaborative search tools. 
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Abstract. This paper presents a social software application denominated as 
PRIOR-WK&E. It has been developed by the Zaragoza Multicriteria Decision 
Making Group (GDMZ) with the aim of responding to the challenges of policy 
making in the Knowledge Society. Three specific modules have been added to 
PRIOR, the collaborative tool used by the research group (GDMZ) for consid-
ering the multicriteria selection of a discrete set of alternatives. The first module 
(W), that deals with multiactor decision making through the Web, and the sec-
ond (K), that concerns the extraction and diffusion of knowledge related to the 
scientific resolution of the problem, were explained in [1]. The new application 
strengthens securitization and includes a third module (E) that evaluates the ef-
fectiveness of public administrations policy making.  

Keywords: Knowledge Society, Policy Making, Multicriteria, Social Software, 
PRIOR. 

1   Introduction 

The Zaragoza Multicriteria Decision Making Group recently presented their collabo-
rative tool (PRIOR-W&K) for decision making in the Knowledge Society [1]. 
PRIOR-W&K is based on the more primitive computer tool (PRIOR) developed by 
the group for the discrete selection of alternatives in complex situations [2] involving 
multiple scenarios, actors and tangible and intangible factors. The new tool includes 
two new modules: the first concerns decision making with spatially distributed multi-
ple actors (Web module) and the second (Knowledge module) is associated with the 
discussion stage in which the arguments that support the decisions are given. The 
latter module encompasses a key aspect of decision making in the knowledge society: 
the continuous learning process of the actors implicated in the resolution of the  
problem. 
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When the social software PRIOR-W&K is applied in the public decision making, 
that is to say, in the design of public policies, there are some problems associated with 
the practical application of the collaborative tool in the context of policy science. The 
implication of the citizenry in the construction of a better society by means of the 
incorporation of their preferences and arguments requires the methodological ap-
proach followed for modelling and solving the problem to be flexible, realistic and 
friendly enough to ensure collaboration. 

In the context of public decision making it is necessary to sacrifice part of the accu-
racy usually required by the scientific studies, in favour of the greater implication of 
the citizen in the construction of the different public policies the most important thing 
is democratisation of knowledge, i.e. the extraction and dissemination of the argu-
ments that support the decisions that are made. 

An essential issue in the management of public goods which is not usually taken 
into account in the resolution of problems when analysed from the point of view of 
decision theory, is the evaluation of the behaviour of the system. In order to make up 
for this shortfall, a new module (Evaluation) has been incorporated into the PRIOR-
W&K program, giving us the PRIOR-WK&E social software system. 

From a philosophical perspective, the approach followed in the design of public 
policies corresponds to the steps of the methodology associated with the e-cognocracy 
[3-7]. In this case, is undertaken by means of structural equation models, as in [8]. 

The structure of this paper is as follows: Section 2 briefly describes the philosophy 
of public policy making in the Knowledge Society; Section 3 analyses the methodol-
ogy for the study of the effectiveness of e-cognocracy; Section 4 outlines the compo-
nents of the new social software (PRIOR-WK&E); Section 5 discusses the most  
important and relevant aspects of the work. 

2   Background 

2.1   Knowledge Society 

In system theory literature, ‘effectiveness’ is generally understood as doing the right 
thing, that is to say, the appropriate identification of the relevant aspects when solving 
a problem. This leads to the question of how this concept is to be interpreted in the 
context of the Knowledge Society. 

The Knowledge Society [9] can be understood as a space oriented to the talent, in-
telligence, ingenuity, imagination and creativity of the human being. The importance 
of human factor and the interconnection between the actors involved in the decision 
making processes are two of the main characteristics of this new society, which is 
oriented to the conjoint construction of a better world. 

In order to define the effectiveness of public administration in the governance of 
society (democratic models), we follow a cognitive perspective based on the evolu-
tion of living systems: only species that learn –extract and spread knowledge– and 
which adapt to the context, are able to survive and progress. 
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As classical Greek (Plato) and medieval Arabic (Averroes and Ibn Jaldum) think-
ers suggest [10], the evolution of democratic models is not an arbitrary process. It 
depends on needs derived from human nature and the functioning of society, which 
are interconnected. In this context (Knowledge Society), we must promote new gov-
ernance models oriented towards improving social life by means of the citizen’s edu-
cation, as it is the case of e-cognocracy. 

2.2   Policy Making 

Policy Making refers to the process of making important organizational decisions, 
including the identification of different alternatives such as programs or spending 
priorities, and choosing among them on the basis of the impact they will have. With 
respect to the classical methodology employed in the design of public policies, this 
follows a cyclical scheme that includes the following steps [11], [12], [13], that basi-
cally are those of the scientific methodology followed in decision making: 

(1) Policy selection: This considers five steps: (a) agenda setting; (b) problem defi-
nition; (c) forecast; (d) establishment of objectives and (e) selection of options. 

(2) Implementation: This concept [14] is one of the steps considered in the scien-
tific resolution of problems (policy formulation) and not and independent step in the 
process. Barret and Fudge [15] see implementation “as a continuous procedure of 
elaboration and action in which there is negotiating between those who want to put 
policy into practice and those on whom the action depends”. The political system is 
responsible for the implementation of public policies. 

(3) Evaluation, continuity or change: The evaluation of public policy making may 
be carried out with respect to the goals established for the relevant objectives for the 
resolution of the problem. These goals usually refer to the efficiency and efficacy, 
although more recently, the evaluation of the effectiveness of the administration and 
its public policy is seen as more important. 

2.3   E-Cognocracy 

E-cognocracy [3-7] is a new democratic model that tries to make more ambitious use 
of democracy than the mere election of political representatives. In this regard, based 
on the evolution of living systems (only species that learn and adapt to the context are 
able to survive), e-cognocracy focuses on the extraction and social diffusion of the 
knowledge derived from the scientific resolution of highly complex problems associ-
ated with public decision making related with the governance of society. It is oriented 
to the conjoint (political representatives and citizens) construction of a better and freer 
society. This is done by means of the continuous individual and societal education 
(aptitudes and attitudes) in decision making. 

E-cognocracy uses Internet as the technological support, multicriteria decision 
making tools (AHP in this case) as the methodological support and the democracy as 
the catalyst for the democratisation of knowledge. 

It combines the two most extended democratic models [16], representative democ-
racy and participative (direct) democracy, in a cognitive democracy. Decisions are 
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made by synthesising the results obtained from the political parties (representative 
democracy) and citizens (participative democracy). To aggregate these results, we use 
different weights (w1 and w2) depending of the context of the problem (local, re-
gional, national or supranational) and the objectives of the system. 

The combination of these two democratic models with appropriate weights allows 
us to overcome most of the limitations of both systems. With respect to representative 
or legal democracy, where elected “functionaries” assume the representation of the 
citizens’ interests in a legal framework, these limitations are [6]: specific participation 
confined to the election of representatives; control of electoral list by the political 
parties; hiding of critical positions and interest, as well as a clumsy system with slow 
participation. As regards participative or direct democracy, where the citizens are 
directly implicated in the decision making process, the limitations are [5]: populism 
and the lack of a global perspective of problems. 

Summarising, e-cognocracy tries to educate people (intelligence and learning), 
promote relationship with others (communication and coexistence), improve society 
(quality of life and cohesion) and construct the future (evolution) in a world of in-
creasing complexity [4]. 

The e-cognocracy process follows these stages ([9], [16], [17]): (1) Problem Estab-
lishment; (2) Problem Resolution; (3) Model Exploitation; (4) Discussion; (5) Second 
round in problem resolution; (6) Knowledge Extraction and Democratisation and (7) 
Evaluation. 

When public resources are employed to respond to citizens’ needs or provide ser-
vices, (transparency and accountability) the inclusion of a new stage in the  
e-participation processes -the evaluation of the system’s behaviour- is highly recom-
mended. Along with the traditional analysis of the efficiency (doing things correctly) 
and efficacy (achieving the goals) of public administrations, which reflects behaviour 
in the short and medium term (operational and tactical planning), we must also evalu-
ate the most important aspect of a system’s behaviour: the effectiveness (to doing 
what is correct) of the system in the long term (strategic planning). This is an impor-
tant and difficult task which is being studied [8] as part of an ongoing research  
project. 

3   The Effectiveness in Policy Making in Knowledge Society 

As seen in Section 2, in the context of Knowledge Society we must promote new 
governance models oriented towards improving social life by means of the citizen’s 
education, as it is the case of e-cognocracy. The specific objectives of e-cognocracy 
are: (i) to improve the transparency of the democratic system, (ii) to increase the con-
trol of citizens and (iii) to encourage the participation of citizens in the governance of 
society [4], [5], [8]. 

The creation and dissemination of knowledge is achieved through internet discus-
sion in which political parties and citizens put forward arguments that support deci-
sions and justify preferences. Transparency is increased because the political parties 
are forced to express their viewpoint before the resolution of the problem; the citi-
zen’s control is increased because the political parties must win the vote.  
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Citizens and opposition political parties may request that a specific problem be  
resolved by means of e-cognocracy and this could involve a vote of censure on a 
specific political measure. Public participation in the governance of society enables 
citizens to be directly implicated in the final decision on an issue, not just in the elec-
tion of representatives (representative democracy).  

In order the e-cognocracy to be effective when it comes to democratizing knowl-
edge it is necessary to achieve the participation, or rather, the implication, of the citi-
zenry in public decision making. To that end, social computing allows the citizens, in 
a synchronous or asynchronous way, to engage, interact and collaborate in learning 
and educational strategies and the conjoint (representatives and citizens) construction 
of a better world. 

To evaluate the effectiveness of this new model of cognitive democracy and the ef-
ficacy in the achievement of the goals, a model of structural equations is proposed. 
Empirical research using these models requires the setting up of a conceptual frame-
work of analysis in order to be able to develop a hypothetical model that leads to the 
suitable empirical tests. One of the main purposes of the project is to define the ap-
propriate contexts that affect the effectiveness of the e-cognocracy. In order to define 
these contexts (which are necessary for building the hypothetical model of structural 
relationships and the announcement of the hypothesis to be tested), the users of the 
methodology must fill in a questionnaire. 

An evaluation of the effectiveness of e-cognocracy was undertaken in [8] by means 
of an experimental study consisting of a questionnaire completed by students of Mul-
ticriteria Decision Making at the Zaragoza University Faculty of Economics. The 
questionnaire was based on the proposed “Gran Scala” leisure complex development - 
the construction of one of the world biggest entertainment centres with an estimated 
investment of 17,000 million euros, 25 million visitors per year and the creation of 
65,000 jobs in the 70 hotels, 32 casinos and five theme parks.  

The electronic survey provided the information necessary for the Structural Equa-
tion Model (SEM) empirical analysis. The following dimensions in the study of  
e-cognocracy behaviour were considered: “web service quality”, “quality of available 
information” and “knowledge transfer”.  

To evaluate the effectiveness of e-cognocracy as a latent construct, multiple objec-
tives (such as increasing the degree of trust, responsibility and commitment between 
government and citizens, legitimacy through participation and representation of the 
citizens in decision making), must be considered [8]. All these aspects are reflected in 
the items included in the electronic survey. The three hypotheses are reflected in the 
model structure [8], as shown in Figure 1. 

The analysis revealed [8] that the latent construct items in “Web service quality” 
saturate in three factor loadings (or dimensions) called “Visual design”, “Degree of 
personalization” and “Availability of information”. The analysis also shows that there 
are two factors for the latent construct “Quality of information available”, which are 
called “Information accessibility” and “Comprehensiveness of the information”.  



144 A. Turón et al. 

 

 

Quality of information available

Know eledge transfer

Web service quality

Effectiveness e-cognocray

Item 9Item 8Item 7Item 6Item 5Item 4Item 2Item 1

Item 1

Item 2

Item 3

Item 4

Item 5

Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9

Item 1

Item 2

Item 3

Item 4

Item 5

Item 6

Item 7

Item 8

H1 (+)

H2 (+)

H3 (+)

 

Fig. 1. Hypothetical Structural Model 

Currently, our research group is continuing with the structural equations models 
and the study of the effectiveness of e-cognocracy reported in [8]; we are trying to 
establish a comprehensive view of the several aspects that influence on the effective-
ness of the citizen participation systems, taking into consideration the three levels of 
systems planning: strategic, tactical and operational. 

The methodology aims to extend the evaluation procedure traditionally used by 
Public Administrations in the study of efficacy and efficiency to explicitly consider 
the effectiveness of the administration. This approach seeks to avoid the well-known 
‘Type III error’ (poor identification of the relevant aspects and poor specification of 
the model in question) and to offer a more realistic and appropriate response to the 
problem of evaluating and improving the systems.  

The methodology simultaneously evaluates the behavior of these systems in the 
long (effectiveness), medium (efficacy) and short (efficiency) terms. The identifica-
tion of the most outstanding attributes at each step and the setting of the measurement 
indicators and their interdependences, are some of the more relevant aspects of the 
study. The assessment methodology proposed will be applied in the municipality of 
Cadrete (Zaragoza, Spain), where an e-governance experiment related to the design of 
cultural and sports events is being implemented.  

The assessment will be carried out in two different periods (ex-post and during). 
Rather than auditing what has been done in the past, the purpose is to test what is 
happening at present, with the aim of improving what will be done in the future by 
strengthening the learning process. This futuristic and cognitive approach (learning), 
based on the evolutionism of the living systems ([3], [4], [18]), is a means to improve 
the behavior, rather than an instrument for inspection and penalty. 

With regards to the citizen participation processes, evaluating the behavior of the 
public administrations is an open matter, as highlighted in several research projects of 
the OECD in 2001 and 2009. It has also been proved (OECD 2009) that despite the 
existence of assessment standards, they have been not used (at least, this is the case in 
a high percentage of the countries concerned).  
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Traditionally, the assessment of the citizen participation has focused on quality and 
results, rather than on outputs. In the last few years, in the context of the Knowledge 
Society, assessment has been oriented towards institutional learning and continuous 
improvement, and this requires more dedication, time and investment. 

4   PRIOR-WK&E: Social Software for Policy Making 

The web module (W) is in charge of the elicitation process. It was developed with the 
aim of providing the spatially distributed actors involved in the problem resolution 
with a tool for the secure incorporation of their judgments by means of the Internet 
[19]. It is based on the World Wide Web, so the only requirement for the decision 
maker is to have a browser and an Internet Access.  

The browser allows the users to insert the consistency stability intervals for judg-
ments, alternatives and criteria and the secure elicitation process. A multiactor deci-
sion making module includes the consistency consensus matrix, the aggregation  
of individual preference structures and some graphical visualization tools, as well as 
web functionalities for the elicitation of judgments when the actors are spatially  
distributed. 

The knowledge module (K) of PRIOR-WK&E includes functionalities oriented to 
knowledge extraction and diffusion. A forum supports the discussion stage of the e-
cognocracy process; in it, the decision makers can express their opinions and debate 
their ideas with regard to the problem, as well as incorporate some quantitative infor-
mation by means of numerical values assessing the other users’ comments. The  
ultimate aim of this step is to identify the arguments emerged in the discussion that 
support the different patterns of behavior and the changes in the preferences of the 
decision makers from one round to the other. 

The information collected in this stage is treated in two different ways: 

A) A quantitative knowledge extraction process, in which the arguments that sup-
port each alternative are identified by exclusively taking into account the quantitative 
information relating to the resolution process, i.e., the priorities of the alternatives in 
both rounds and the information on comment importance. This information is synthe-
sized by a procedure that determines the importance of each alternative in the thread. 
The valuation assigned to each alternative for each message in the thread is calculated 
by summing up the valuation given to each alternative for each message in the thread 
made by a given decision maker. To obtain this valuation, the weight assigned to the 
message made by the decision maker and the priority given to the alternative by this 
same decision maker using the multicriteria decision making technique AHP are  
multiplied. The weight assigned to a message made by a given decision maker is 
calculated taking into account the importance given to the message by its author, the 
number of assessments received by the message, the mean assessment of the message 
and the mean direction of the assessments of the message. Finally, the quantitative 
procedure assigns to each discussion thread the alternative with the greatest valuation. 
This process allows the identification of the comments and messages that support 
each alternative and the different patterns of behavior. 
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B) A qualitative knowledge extraction process, based on test mining tools, in 
which the arguments embedded in the messages that support the different positions of 
the actors are identified. This procedure is based on the analysis of the different pat-
terns defined by an expert in order to clarify a message. Firstly, an expert performs a 
manual classification of the messages, taking into account the presence of specific 
assertions that allow the expert to reasonably infer the participant’s position underly-
ing in the message. Next, the set of identified assertions are analyzed and codified 
into linguistic patterns that are implemented in a text mining system. 

 

The knowledge extraction process is based on the use of some graphical visualization 
tools [20], by means of which the knowledge extraction, the discussion through col-
laborative web tools, the negotiation processes between the actors involved in the 
problem resolution and, in general, the learning process either individual or collective, 
are favored. 

In order the decision maker to relay on the e-voting and e-discussion stages of e-
cognocracy the technological properties usually demanded for this kind of electronic 
participation must be guaranteed. A new feature comes on top of the usual properties 
such as unforgeability or anonymity: the linkability of the votes is necessary as a 
number of rounds are allowed (usually two) and this forces the linking of the ballots 
as both the options preferences and the distribution of intensities among them are 
incorporated. Moreover, the e-discussion carried out by means of a collaborative tool 
must keep all comments linked to their authors’ votes without breaking those security 
issues. In this regard, PRIOR-WK&E incorporates a new voting protocol [16], [21] 
that ensures the technological security of the whole process. The protocol is based on 
the use of short linkable ring signatures, a cryptographic primitive that allows one 
person to sign as a member of a group without giving any information about his own 
identity. All the signatures from the same signer can be linked together whilst main-
taining anonymity [22]. 

A survey of students of Multicriteria Decision Making at the Faculty of Economics 
of Zaragoza University was undertaken with the aim of assessing the effectiveness of 
e-cognocracy (Figure 2). In the week prior to the survey, using a forum as a collabora-
tive tool, the students held discussions and votes, completing the stages described 
above for e-cognocracy, with regards to a decisional problem on the opening of a Las 
Vegas-style leisure complex in the area of Los Monegros (Aragon, Spain). 

In the forum, the participants posted 77 messages, 257 comments to the messages 
and 186 valuations. To strengthen the citizens’ participation in the problem resolution 
the Analytic Hierarchy Process (AHP) was used [23] as methodological support, 
Internet as communication tool and the forum as collaborative tool for public  
discussion. 

The survey was in 6 parts with 36 questions (34 of them closed and 2 open-ended) 
distributed as follows: I. Identification (3 questions); II. Web Quality (9); III. Quality 
of Information (9); IV. Knowledge Transfer (5); V. Impact of Knowledge (1) y VI. 
Effectiveness of E-cognocracy (9). 
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Fig. 2. Structure of the survey related to the Gran Scala problem 

The empirical context is the opinion expressed by the students who participated in 
the forum at the end of the debate, obtained by means of an electronic survey. The 
design of the survey allows the participant to assess (using a scale ranging from 1 to 5 
where 1 is ‘not important at all’ and 5 is ‘very important/good’), the degree of impor-
tance of several items related with four of the multiple dimensions covered by  
e-cognocracy organization and development techniques: website quality, quality and 
openness of the available information, exchange of opinion/information and criteria 
related to the effectiveness of e-cognocracy.  

The information obtained from the surveys allows the analysis of the constructs 
and the contrast of the hypothesis foreseen for the analysis of effectiveness. For each 
latent construct a number of items between 5 and 11 were used and aimed to take 
most of the criteria needed for an accurate interpretation into account. The selection 
of variables for the structural equations model was based on two criteria: the variables 
that the e-cognocracy model showed to be the most significant and the analytic tech-
niques concerning the trustworthiness and validity of the measurement scale. 

5   Conclusions 

There is a real need for the evaluation of citizen participation systems and, in general, 
the evaluation of any system which includes the use of public resources. The evalua-
tive process is not only necessary for informing the citizenry (transparency and  
accountability), it should be obligatory. 

In accordance with the evolutionism of living beings, its true contribution is related 
with the system of effectiveness (doing the right thing), as it allows for learning and 
both individual and social training. This fosters the conjoint building of the future as 
the future events are more easily foreseen. 
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As a methodology for evaluating the effectiveness of citizen participation systems 
the use of structural equations models has been proposed, in a similar way to the de-
mocratic system known as e-cognocracy [8]. In this new work we suggest the com-
prehensive consideration of the various aspects that influence the effectiveness of 
citizen participation systems from the point of view of the three levels considered in 
systems planning: strategic, tactical and operational. 

The methodology simultaneously assesses the behaviour of these systems in the 
long (effectiveness), medium (efficacy) and short (efficiency) terms. The identifica-
tion of the relevant attributes that measure them, and the interdependences between 
them, are some of the most outstanding features of this research. 

The proposed evaluation methodology and its newly developed software (PRIOR-
WK&E) is currently being applied in the municipality of Cadrete (Zaragoza, Spain), 
in an ongoing e-governance experiment involving the design of public policies on 
cultural and sports events and activities. 
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Abstract. Wikis have a potentially huge educational value. This article outlines 
a feature set that wiki engines need in order to successfully host collaborative 
educational scenarios using wiki technology. One of the first issues to solve is 
the need for assessment methodologies supported by the software. And the 
second one is to choose between using an integrated wiki engine inside the 
Learning Management System (LMS), or an external standalone wiki engine. 
Advantages and disadvantages from both options of this second issue are dis-
cussed, with each choice presenting different implications as far as individual 
student assessment, feedback and grading are concerned. Among the expected 
results, the most notable are incentives to incorporate wikis in the teaching pro-
cedure, significant enhancements in usability, as well as allowing teachers to 
provide more timely written feedback on their students’ individual contributions 
on wiki based activities, on top of the usual numerical grading.  

This paper exposes the conclusions of 5 years of experience of work in the 
field of wikis in education, development of improvements on open source wiki 
engines and thus, building from scratch accordingly the new wiki engine for the 
LMS Moodle 2.0.  

Keywords: Education, E-Learning, Social Learning, Wikis, LMS. 

1   Introduction 

The use of wikis in education is of a potentially huge value. Wikis can be applied to 
foster collaborative work, to promote project based learning experiences, to open the 
work conducted in classroom to the world, to facilitate information exchange between 
groups and educational institutions, etc. The possibilities are practically endless 
[1][2][3][4]. So, using wikis as environments for educational activities is definitively 
an appealing idea. 

The question is what kind of wiki application we need in order to host the educa-
tional wiki experiences. We can choose from two basic software architectures: the 
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first one is to use a wiki engine embedded and highly integrated inside the Learning 
Management System (LMS), host of the “virtual campus” of the educational institu-
tion, such as Moodle (http://moodle.org), Sakai (http://sakai.org) or Dokeos 
(http://dokeos.org). The second option is to use some vertical wiki application, such 
as MediaWiki (http://mediawiki.org) or Tiki Wiki CMS/Groupware (http://tiki.org), 
stand-alone web applications, to conduct a fairly free wiki experience outside of the 
boundaries of the educational institution. 

In both cases, basic conclusions from previous works have to be taken into account 
as premises in order to ensure the effective use of wikis in Education. These include: 

a) WYSIWYG (What You See Is What You Get) is not necessarily a “must” 
feature because basic wiki markup seems to be easy enough to understand 
and use even for primary education pupils [5]. 

b) The main handicaps that prevent users from having a successful activity 
seem to be the lack of motivation and usability [6]. 

c) Our experience indicates that students usually don't participate much (if 
any) in wikis if there is no grading "retribution" for that participation. This 
is similar to what has been reported for professional sites where potential 
contributors don't see its worth, provided the institution hosting the wiki 
does not offer any benefits to make up for the time spent contributing [7]. 

d) In order to enhance their learning, students need “on time” feedback for 
their individual contributions in the class or the workgroup [8]. Teachers, 
on the other hand, need tools that facilitate the task of quickly providing 
objective feedback, assessment, and grading of groups and individuals 
alike [9]. 

2   Integrated in LMS, or Standalone Wiki? 

Some benefits and drawbacks arise from any of these two contrasted options. Some of 
them will affect the possibilities to establish certain teaching, assessment and grading 
strategies. 

The managers of educational institutions will prefer the use of wiki integrated in 
the LMS, provided it complies with the basic features and selection criteria commonly 
requested [10]. The main reasons are pretty obvious: out of the box integration of user 
authentication and authorization, plus the fact that the wiki is integrated in the LMS 
structure (course, categories, permissions and roles, tags, search features, course in-
formation, access logs, etc). Moreover, the corporate image is preserved due to the 
use of the institution “theme/skin”, color scheme, etc. 

This way the wiki becomes part of the institution’s portfolio of educational soft-
ware tools, and educators can be instructed on how to use it in their courses. So every-
thing is kept under control for the educational site managers. Some examples of this 
type of wiki would be the Wiki Module packages for Moodle (eWiki, the default wiki 
engine for installations up to branch 1.9, included), dfWiki, nWiki or ouWiki [11]; 
RWiki: Sakai Wiki Tool [12], or CoolWiki extension for Dokeos [13]. 
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Usually the embedded Wikis are more limited in features compared to some full 
featured and mature Wikis. Under some pedagogic scenarios, or technical require-
ments in some specific areas, simple wikis seem to be lacking [14][15]. Some times 
there is the need to receive RSS feeds or email notification of changes on multiple 
pages from some student groups on long term collaborative work, in order to help to 
provide prompt feedback whenever needed [16]. Some other times, there is the need 
to allow multimedia rich content on the wiki pages of the students (artistic type of 
courses, animations for scientific lessons, mathematic formulae, etc.). And in some 
cases, the teacher needs some higher degree of permission handling for pages and 
categories of pages, in order to easily define whatever complex settings for pedagogic 
activities, visual editing of tables or linked spreadsheets and concept maps, so that 
those wiki-based activities simply work on their particular pedagogic strategy [17]. 
Therefore, some specific criteria beyond the basic ones used by other institutions must 
be taken into account, in order to successfully set the pursued pedagogic scenario and 
high level technical [15]. 

Thus, teachers who are more engaged in innovative activities or pedagogic scenar-
ios might feel that the integrated wikis commonly available inside LMS platforms are 
less versatile than what they need for their teaching. Some of them have reported 
feeling handicapped, because they were unable to add on the fly new courses or work-
spaces beyond the initial course wiki, or they could not grant access to users outside 
the institution. For seminars, conferences, postgraduate and other special courses, this 
is a daily issue, and that's why many external wikis (or even full external LMS sites) 
can be commonly found on the Internet (pbwiki.com, wikilearning.com, wikis-
paces.com, to name a few), alongside their base institutional campus sites. 

When working inside the institutional wiki, and once motivated to contribute, stu-
dents tend to behave with more caution. They are more reluctant to rush into a wiki 
page and change content. Thus, the pedagogical experience of participation in an open 
wiki is contaminated by an excess of formalism and aspirations to excellence. Stu-
dents usually do not dare to contribute to high quality content, but often do not mind 
doing so to an external wiki were non students can also contribute, such as in Wiki-
books from the Wikipedia Foundation, where excellence can be achieved by peer 
reviewing and fearless collaboration [18]. However, student contributions on those 
environments increase the difficulty for teachers to easily review them, and to provide 
in-context feedback without dispersing comments on too many different environ-
ments, with all the inconveniences this may cause [14]. 

The use of external wiki engines requires an extra effort for integrating user au-
thentication and synchronization systems. Sometimes the adopted solution consists of 
creating separate accounts for the students in a completely separated application  
administered by the teachers (like in the experiences behind [19][20][21][22][9]), 
sometimes hosted in a desktop computer in the teacher’s office (Bernat Claramunt, 
personal communication). 
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As examples, we can cite the case of MediaWiki installations which are fully exter-
nal to the main LMS (the most common case everywhere in the world), or partly  
integrated within installations of Moodle [23], or Dokeos [24], for instance, even if 
some integration issues are well known [25][15]. Elsewhere, Tikiwiki 
CMS/Groupware has been chosen as the wiki engine besides the main LMS installa-
tion: several departments at University of York, UK [26]; all faculties in Bages Uni-
versity Foundation, Spain, alongside their Dokeos based campus (http://wiki.fub.edu 
vs. http://virtual.fub.edu); several departments at University of Barcelona [21][22]. 

There are also some extreme cases where the institution adopted the external wiki 
site (such as Tikiwiki CMS/Groupware), with its companion’s built-in features to act 
as Content Management System and Groupware site (including specific modules to 
act as an LMS). In fact, Tikiwiki was already highly ranked by international institu-
tions when evaluating portal systems including wikis [27]. Some examples of  
this type of institution are Harbor City International School (Minnesota,  
USA; http://torch.harborcityschool.net), Trinity School Insite (Cheshire, UK; 
http://trinitysch.org.uk/insite ), Colegio María Virgen (Madrid, Spain; 
http://www.cmariavirgen.org ), and University of Strathclyde (UK) and Stanford 
University (USA) using a modified version of Tikiwiki called "LauLima" 
(http://www.didet.ac.uk). 

The last and most recent case is a mixed approach: the Open University of Catalo-
nia, Spain (http://www.uoc.edu) already started for their 2008/09 course, a dual ap-
proach were teachers are be able to use either the integrated wiki engine in their main 
LMS sites (based on Moodle, among others), as well as a separate and customized 
Tikiwiki 2 installation for cases were teacher need higher degree of features and more 
complex pedagogic scenarios (Begoña Gros, Personal Communication). 

3   Learning in Wikis: Assessment, Feedback and Grading 

Assessment and feedback of the student learning process in wikis are very delicate 
tasks, which can be used by students to enhance their teaching, and especially when 
they include enough oral or written individual feedback on their performance, beyond 
simply grading their activity. The quality of a wiki page or set of pages is usually the 
result of a combined work of several students. But not all them necessarily deserve 
the same grade, nor need the same feedback on their individual contributions for the 
common document. Some students fake edits, abuse copy and paste, or alter their 
participation in other ways. So, it is important to state the size and type of contribu-
tions that each student performs on wiki activities. 

Most wiki engines, due to their general purpose design, do not consider tagging the 
type of student contributions, do not allow rating by teachers or student peers, do not 
facilitate the task of submitting written feedback on students’ single edits, nor include 
a grading feature linked to the course grade book. A wiki engine aspiring to be useful 
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for educational scenarios needs to provide a way to easily track and assess each stu-
dent’s individual contributions, to easily report prompt feedback on them, and should 
allow grading the participation in the wiki, while transferring this information to the 
course grade book. When the wiki engine is not integrated in the LMS, then it should 
provide an easy way of exporting the action log of all student contributions, tagged by 
student, group, category and time, in order to facilitate the assessment and provide 
objective information for written feedback or oral tutorship by the teachers. 

Therefore, some balance has to be achieved between the need for more features in 
an educational wiki, and its usability for its users (students, but also teachers, some of 
whom are even more novice to new technologies than their pupils). Some educational 
institutions opt for an integrated wiki engine in their main LMS site. In some other 
cases, either the institution or the lecturers opt for setting their own external wiki sites 
for maximum control and a more complete feature set. In both cases, in order to have 
a successful engine that helps students and teachers on their daily life, the wiki should 
include some rating mechanism that takes into consideration several aspects: 

 The quality of the pages. 
 The participation of each student in each edition. 
 The possibility of having a review being not only a number or a letter, but 

also some extended form of written feedback. 
 The page or edition evaluation being just a part of the whole activity grade, 

which is what the teacher sends to the course’s grade book. 

4   Including the Findings on the Moodle 2.0 Wiki Engine 

After 5 years of working with wikis in education, developing education specific fea-
tures for wiki engines (TikiWiki, Moodle Nwiki module) the authors have applied all 
the lessons learned to the design and development of the Moodle 2.0 official Wiki 
module.  

The new Wiki Module to be released in Moodle 2.0 and back ported to 1.9 branch, 
includes the following features: 

 “Multiple markup wiki”. NWiki allows the page creator to choose from sev-
eral markups: Mediawiki plus Creole 1.0 markup [28], the native DFWiki 
markup (a subset of Mediawiki’s with simplified tables), efurtWiki markup 
for backwards compatibility, and the Moodle internal HTML editor plus 
wikilinks. 

 Import/Export features. Moodle courses can be saved and restored via back-
ups, DFWiki allows to export the wiki contents to a single XML file, and 
import them in another wiki activity (to merge two wiki contents for exam-
ple) or in another course in another Moodle server. Another feature is the 
possibility to export the content to HTML, PDF and some experimental ex-
port plug-ins such as Tiddlywiki export (http://moodle.tiddlyspot.com) and 
OpenOffice Writer import/export. 
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 Customizable Blocks inside the wiki activity (Figure 2). Moodle design in-
cludes Blocks: small micro web applications that the teacher can place in 
both sides of the Moodle screen. NWiki provides a number of blocks with 
useful information and functions such as: 

o Dynamic tree index (from the first or the current page). The teacher 
can choose which of these blocks to enable in their wiki. 

o Wanted pages. 
o Orphaned pages. 
o Alphabetical page list. 
o Search engine. 
o Page synonyms. 
o New page block: a small form to create a new page. The creation of 

this small form was a very requested feature in the Moodle.org  
forums. 

o Latest contributions list. 
o Page ranking. The teacher can enable votes in the wiki pages. The 

following block shows the ranking. 
 

Moreover, similarly to Mediawiki and Tikiwiki, Moodle 2.0 Wiki implements discus-
sion pages and allows two page comparison views: line by line and inline changes. 

The activity (editions and page views) in Moodle 2.0 Wiki instances is logged in 
the Moodle reporting system, so the teacher can easily track the student’s participa-
tion in the wiki. This is a common need when using Wikis in educational scenarios 
[14][9]. 

Moodle’s course design is customizable. There are several available built in for-
mats like a weekly schedule, topics, social (with a forum as main activity), Scorm, 
IMS, etc. Moodle 2.0 Wiki will include a wiki course format with a wiki as the main 
course activity.  

Finally, Moodle 2.0 Wiki incorporates a redesigned assessment and grading fea-
ture. Each page can be assessed and graded. And grades are set according to a Moodle 
grading scale. Teachers or students (if they are allowed) can grade pages through a 
small combo box in the bottom of the page (Figure 3). 

When grading a page, a user can give one line of feedback. This feedback is added 
into the discussion page (Figure 4). 

Moreover, teachers and peers can rate single editions with a symbol (+, = or -), as 
well as giving the student a line of feedback (Figure 5). The feedback is sent to the 
students through Moodle internal messaging system (that pipes into the students email 
if they are not online). 

Finally the teacher has access to a special page where he can see all the informa-
tion about the pages where a student has participated in: page editions, views and 
received ratings. In this page, the teacher can give an overall grade for the student’s 
contributions to the whole wiki activity and send it to the course's grade book 
(http://docs.moodle.org/en/gradebook). 
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Fig. 1. Moodle 2.0 Wiki blocks. Depending on the purposes of the use of the wiki activity the 
teacher can choose from several useful blocks with key live information about what's going on 
in the wiki. 

5   Future Work and Aknowledgements 

The Moodle community is already providing feedback and requesting new features to 
extend this feature set, in a similar way as other wiki engines do as external applica-
tions to the institutional LMS infrastructures [29]. Future versions of Moodle shall 
address some of these new requests.  

A special issue to address is the growing wish of the students to use rich web based 
document editors like Google Docs as their collaborative editors.  

Our thanks to Begoña Gros, Lluïsa Núñez, Miquel Barceló, Ruth Raventós, Pablo 
Casado and Enric Mayol for providing feedback on the usage of the Institutional 
Learning Management Systems on their respective campuses (UOC, UB and UPC  
respectively). 

This work has been funded by Google, and the Spanish Ministry of Science and 
Innovation with the project : TIN2010-21695-C02-02. 
 



 Learning Assessment Using Wikis: Integrated or LMS Independent? 157 

 

References 

[1] Augar, N., Raitman, R., Zhou, W.: Teaching and learning online with wikis. In: Beyond 
the Comfort Zone: Proceedings of the 21st ASCILITE Conference, pp. 95–104 (2004) 

[2] Educause Learning Initiative. 7 things you should know about... wikis (2005)  
[3] Fountain, R.: Dossiers technopédagogiques: wiki pedagogy, 

http://www.profetic.org/dossiers/ 
dossier_imprimer.php3?id_rubrique=110 

[4] García Manzano, A.: Blogs y wikis en tareas educativas (2006), 
http://observatorio.cnice.mec.es/modules.php?op=modload&name
=News&file=article&sid=378 

[5] Désilets, A., Paquet, S., Vinson, N.G.: Are wikis usable? In: Proceedings of the 2005 In-
ternational Symposium on Wikis, October 17-18, pp. 3–15 (2005) 

[6] Kickmeier-Rust, M., Ebner, M., Holzinger, A.: Wikis: do they need usability engineer-
ing? In: M3 – Interdisciplinary Aspects of Digital Media & Education, pp. 137–144 
(2006) 

[7] Giordano, R.: An investigation of the use of a wiki to support knowledge exchange in 
public health. In: Proceedings of the 2007 International ACM Conference on Supporting 
Group Work (2007) 

[8] Diamond, M.: The usefulness of structured mid-term feedback as a catalyst for change in 
higher education classes. Active Learning in Higher Education 5, 217–231 (2004) 

[9] De Pedro, X.: New method using wikis and forums to evaluate individual contributions in 
cooperative work while promoting experiential learning: results from preliminary experi-
ence. In: Wikis at Work in the World: Open, Organic, Participatory Media for the 21st 
century, pp. 87–92 (2007) 

[10] Schwartz, L., Clark, S., Cossarin, M., Rudolph, J.: Educational wikis: features and selec-
tion criteria. The International Review of Research in Open and Distance Learning 5 
(2004) 

[11] Moodle forums thread about NWiki, and OUWiki, 
http://moodle.org/mod/forum/discuss.php?d=89653 

[12] Sakai wiki tool (rwiki), http://confluence.sakaiproject.org/ 
confluence/display/RWIKI/Home 

[13] Coolwiki extension for dokeos lms, http://www.dokeos.com/extensions/ 
index.php?section=tools&id=33 

[14] Choy, S.O., Ng, K.C.: Implementing wiki software for supplementing online learning. 
Australasian Journal of Educational Technology 23, 209–226 (2007) 

[15] De Pedro, X.: Informe sobre wikis en educació per a la universitat oberta de catalunya 
(2008) 

[16] Mutch, A.: Exploring the practice of feedback to students. Active Learning in Higher 
Education 14, 24–38 (2003) 

[17] Wikis that work. Practical and pedagogical applications of wikis in the classroom, 
http://julielindsaylinks.pbwiki.com/Wikis-that-Work 

[18] Sajjapanroj, S., Bonk, C., Lee, M.M., Lin, M.G.: A window on wikibookians: surveying 
their statuses, successes, satisfactions, and sociocultural experiences. Journal of Interac-
tive Online Learning 7, 36–58 (2008) 

[19] De Pedro, X., Rieradevall, M., López, P., Sant, D., Piñol, J., Núñez, L., Llobera, M.: 
Writing documents collaboratively in higher education using traditional vs. wiki method-
ology (i): qualitative results from a 2-year project study. In: Libro De Comunicaciones 
Del 4º Congreso Internacional De Docencia Universitaria e Innovación (2006), 
http://cidui.upc.edu 



158 M.A. Forment et al. 

 

[20] De Pedro, X., Rieradevall, M., López, P., Sant, D., Piñol, J., Núñez, L., Llobera, M.: 
Writing documents collaboratively in higher education using traditional vs. wiki method-
ology (ii): quantitative results from a 2-year project study. In: Libro De Comunicaciones 
Del 4º Congreso Internacional De Docencia Universitaria e Innovación (2006),  

  http://cidui.upc.edu 
[21] De Pedro, X.: Cómo evitar el ’café para todos’ al evaluar trabajos en grupo, y de paso, es-

timular el aprendizaje reflexivo: resultados preliminares en el marco del proyecto awiki-
forum. In: Entorns Col·Laboratius Per Aprendre: Comunitats Virtuals d’Aprenentatge 
(2006) 

[22] De Pedro, X.: Estimulación y evaluación del aprendizaje ’experiencial-reflexivo’ del 
alumnado mediante la formulación explícita del tipo de contribuciones, pp. 1–100 (2006) 

[23] Moodle development: wiki, 
http://docs.moodle.org/en/Development:Wiki 

[24] Integration of mediawiki in dokeos, 
http://www.dokeos.com/wiki/index.php/Integration_of_mediawiki 

[25] Integrating moodle and mediawiki, http://www.verso.co.nz/ 
learning-technology/35/integrating-moodle-and-mediawiki/ 

[26] Davies, J.: Wiki brainstorming and problems with wiki based collaboration (2004) 
[27] Catalyst IT Limited. Technical evaluation of selected portal systems (2004) 
[28] Sauer, C., Smith, C., Benz, T.: Wikicreole: a common wiki markup. In: In Proceedings of 

the 2007 International Symposium on Wikis, pp. 131–142. ACM Press, New York (2007) 
[29] CosmoCode Wikimatrix, http://www.wikimatrix.org 



 

M.D. Lytras et al. (Eds.): WSKS 2010, Part I, CCIS 111, pp. 159–164, 2010. 
© Springer-Verlag Berlin Heidelberg 2010 

How to Analyze Company Using Social Network? 

Sebastian Palus, Piotr Bródka, and Przemysław Kazienko 

Wroclaw University of Technology, Wyb. Wyspianskiego 27,  
50-370 Wroclaw, Poland 

{sebastian.palus,piotr.brodka,przemyslaw.kazienko}@pwr.wroc.pl 

Abstract. Every single company or institution wants to utilize its resources in 
the most efficient way. In order to do so they have to be have good structure. 
The new way to analyze company structure by utilizing existing within com-
pany natural social network and example of its usage on Enron company are 
presented in this paper.  

Keywords: Social network, social network analysis, company structure. 

1   Introduction 

The growing number of opportunities and ways people can communicate and ex-
change information within an organization provide us with a previously unknown way 
to evaluate company’s structure [5]. The data extracted from email services, phone 
calls, other communication systems or common activities allow to create social net-
works which contain information about humans interaction and collaboration. On the 
other hand all companies have always sought to obtain the best and most effective 
structure. By utilizing, already existing within company, social network we can help 
to achieve this goal. In this paper it is presented how to do this using the Enron com-
pany as an example. 

2   Enron 

The Enron Hierarchy Structure is not publicly available. However, there are sources 
which can provide information about names of job positions of many employees and 
their department or division. In [8] there is an Excel file with a list of over 160 em-
ployees and their job title. Many of them do not exist in Enron Corpus, though. Using 
this list and charts available in [6], four groups from Enron North American West 
Power Traders were chosen where it was able to distinguish levels of hierarchy by 
assigning them to job titles. An assumption was made that the job ranking looks as 
presented in Fig. 1. where Analysts, Specialists and Staff are at the same level.  

It is impossible to find direct relationships of superior-inferior from such limited 
data. The knowledge of hierarchy levels is however complete enough to perform 
some tests. The organization chart which was used for analysis is presented on Fig. . 
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Fig. 1. Job titles hierarchy 

 

Fig. 2. Part of Enron hierarchy used for analysis 

2.1   Enron Email Dataset Specification 

Enron Corpus is a set of mail messages, each email in separate file [1]. The messages 
are grouped in maildir folders by their owner and organized into folders such as In-
box, Sent, Trash etc.  

Every message is in a standard mail format [9] and contains elements such as: 
Message-id; Date; From; To (CC, BCC); Subject; X-Fields with user-friendly Active 
Directory names (X-To, X-CC etc.); Message body; 



 How to Analyze Company Using Social Network? 161 

 

The whole email dataset was made public after the Federal Energy Regulatory 
Commission during its investigation on the Enron Scandal. The email dataset had a 
number of integrity problems which have been corrected by researchers at MIT and 
SRI International. The dataset does not include attachments, and some messages have 
been deleted as part of a redaction effort due to requests from affected employees. 
Invalid email addresses were converted to the form user@enron.com whenever possi-
ble (i.e., recipient is specified in some parse-able format like “Doe, John” or “Mary K. 
Smith”) and to no_address@enron.com when no recipient was specified. 

It contains data from 150 Enron employees, mostly Senior Management. There are 
total number of 517,430 messages. 

2.2   Enron Communication Social Network 

The social network of Enron is extracted from the email dataset. Using all emails in 
the dataset, one can construct an undirected graph, where vertices represent accounts 
and edges represent communication between two accounts. Then several measures for 
each node are applied [7,10]. The approach presented in [6] was used, where social 
score is computed from: 

a) Emails count – number of email the user has sent and received. 
b) Average response time - the time elapsed between a user sending an email and 

later receiving an email from that same user. An exchange of this nature is only 
considered a “response” if a received message succeeds a sent message within 
three business days. 

c) Response score – a combination of the number of responses and average response 
time. 

d) Number of cliques – the number of maximal complete subgraphs that the account 
is contained within. 

e) Raw clique score – a score computed using a size of the given account’s clique 
set. Bigger cliques are worth more than smaller ones, importance increases expo-
nentially with size. 

f) Weighted clique score – a score computed using the importance of the people in 
each clique, which is computed strictly from the number of emails and the average 
response time. 

g) Centrality Degree - count of the number of ties to other actors in the network. 
h) Clustering coefficient - likelihood that two associates of a node are associates with 

themselves. 
i) Mean of shortest path length from a specific vertex to all vertices in the graph. 
j) Betweenness centrality - reflects the number of people who a person is connecting 

indirectly through their direct links. 
k) “ubs-and-Authorities” importance – refers to the algorithm proposed in [3]. 

Above metrics are then weighted and normalized to a [0, 100] scale. 

3   Organizational Structure Evaluation 

For each employee in the corporate hierarchy it is possible to find people who are 
higher or lower in the hierarchy. The Hierarchical Position (HP) is a measure that 
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shows the importance of an employee within a company. For each user ui in a com-
pany C there is a sum of hierarchical differences D between ui and every user uj in the 
company divided by the number of other users. 
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At first, the Kendall’s rankings comparison method was used [2]. To compare two 
rankings we have to compare the positions in each pair in both rankings. If the posi-
tion of  node A is related to the position of node B in both rankings monotonicly in 
the same direction (lower or higher in the both hierarchies) then this pair is well corre-
lated. It is  assumed that when the level in hierarchy is the same within the pair, then 
it does not matter whether they are in different positions in the second ranking. Kend-
all’s τ rank correlation coefficient is a value from a [-1,1] scale, where 1 means that 
rankings are perfectly correlated and -1 means that they are completely different. It is 
impossible to distinguish the importance of departments, e.g. whether the Director of 
Northwest is higher in the hierarchy than the Director of Fundamental Analysis. Thus, 
analyses were not performed globally, but locally at department level. 

4   Evaluation for the Enron Company 

The list of Enron employees sorted by their Social Score is presented on Table 1. The 
HP measure (see Section 6) and Position column indicates official hierarchy struc-
ture. It can be seen very clearly that Social Scores of the Management is far higher 
than the others. 

Table 1. Social measures for Enron employees sorted by SocialScore 

Name Surname Position Level HPDegreeBetweennessHubsClusteringSocialScore

Tim Beldon Managing Director 1 1,00 83 370,35 0,04 0,40 75,68

Debora Davidson Admin Assist 2 0,83 66 278,35 0,04 0,41 63,51

Anna Meher Admin Assist 2 0,83 62 260,94 0,04 0,42 62,84

Carla Hoffman Staff 5 -0,44 55 143,98 0,04 0,49 61,67

Cara Semperger Specialist 5 -0,44 63 82,96 0,03 0,52 53,68

Diana Scholtes Manager 4 0,33 45 21,44 0,03 0,70 53,31

Sean Crandall Director 3 0,61 42 40,04 0,03 0,62 43,64

Tim Heizenrader Director 3  0,61 33 19,45 0,02 0,71 35,56

DonaldRobinson Specialist 5 -0,44 27 6,67 0,02 0,81 33,03  
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Table 1. (continued) 

Jeff Richter Manager 4 0,33 25 12,80 0,02 0,74 32,53

Julie Sarnowski Staff 5 -0,44 28 25,94 0,02 0,63 32,14

Mike Purcell Staff 5 -0,44 24 5,02 0,02 0,79 30,36

Chris Mallory Analyst 5 -0,44 27 9,92 0,02 0,76 30,19

Phil Platter Specialist 5 -0,44 33 34,34 0,02 0,63 27,90

Robert Anderson Specialist 5 -0,44 8 0,15 0,01 0,96 20,06

Smith Day Specialist 5 -0,44 6 0,00 0,01 1,00 20,00

Mark Guzman Specialist 5 -0,44 18 6,84 0,01 0,75 19,97

Steve Swan Manager 4 0,33 9 0,20 0,01 0,93 19,55

Maria VanHouten Specialist 5 -0,44 7 0,11 0,01 0,95 19,44
 

 
The diagram of Hierarchical Position should be descending, but there are deep 

structural holes in Fig. 3. 

 

Fig. 3. Hierarchical Positions of Enron employees sorted by Social Score 

On Table 2 there is a summary of Kendall correlation coefficient between the offi-
cial hierarchy (ordered by HP) and one derived from social network (ordered by So-
cial Score) for chosen departments.  

Table 2. Kendall coefficient for each department between official hierarchy and social network 

Department Kendall’s τ 
Management (official vs SN) 1,0 
California (official vs SN) 0,8 
Fundamental Analysis (official vs SN) 0,6 
Northwest (official vs SN) 0,6 

 
The main problem with the Enron dataset is the lack of information about direct hi-

erarchy structure. All analysis were performed with assumptions of the structure of 
levels and departments. However, the analysis shows the rankings are very similar 
with Kendall rank over 0.6 with Management department perfectly identical (Kendall 
rank of 1). 
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An interesting fact is that all employees who are lower in the hierarchy than it 
comes from social network are women. There are 7 women among 19 analyzed em-
ployees and there are 5 female workers in the top 6 of the social ranking (Table 1), 
while 4 have been classified as lowest level employees according to the hierarchy.  
There are three possible reasons of such case. First is that a wrong assumption has 
been made while ranking job titles. Secondly, there can be a simple but important 
reason that women are underestimated and should occupy higher company positions. 
Last, but not less probable, is that women are more likely than men to gossip [4] and 
this fact is disrupting the process of proper social network extraction. It is very likely 
that the real reason is combined of these three.  

5   Conclusions and Future Work 

Managing human resources in a company can be very well supported by the social 
network approach. However, for the results be more reliable, a perfect company to 
calibrate the system would be needed, where all social leaders are in fact directors. 
While no perfectly organized company is found, the system have to rely on the ex-
perts knowledge and instincts.  

In the future we would like to further analyze differences between extracted social 
network and organizational hierarchy. 
 
Acknowledgments. This work was supported by The Polish Ministry of Science and 
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Abstract. This paper illustrates how the issue of “creativity raising” is currently 
tackled by teachers in Italy and what is, in their view, the potential role of ICT 
to support creativity development. By referring to the results of a small–scale 
survey conducted among Italian teachers, and starting from the meaning and 
value they attribute to the concept of “creativity”, the paper provides an over-
view of teachers’ prevailing attitudes towards the issue and reports on the kinds 
of actions they usually carry out within their own classes.  
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1   Introduction 

Education to creativity is a hot issue mainly because it is widely acknowledged that 
creativity is a powerful catalyst for innovation, progress and growth. In addition, the 
debate about whether creativity can be triggered and fostered by means of educational 
intervention, is almost over and nowadays there is substantial agreement among  
researchers that creativity can be fostered and, to some extent, taught by means of 
appropriate educational interventions (Csikszentmihalyi, 1997; Nickerson, 1999; 
Treffinger et al., 2002, Hewett, 2005). 

What needs further investigations is, instead, whether and how the issue of “crea-
tivity raising” is presently tackled in today’s school. What does exactly mean creativ-
ity for contemporary teachers? What are their main attitudes towards this issue and 
the actual actions they usually carry out with this purpose (if any)? 

According to an online survey launched by the European Commission in the con-
text of the European Year of Creativity and Innovation 2009 and expressly aimed at 
shedding light on teachers’ opinions concerning creativity in schools: “An overwhelm-
ing majority of teachers believe that creativity can be applied to every domain of 
knowledge and every school subject. They do not see creativity as being only relevant 
for intrinsically creative subjects such as arts, music or drama. This is of paramount 
importance for the development of creative thinking as a transversal skill” (Cachia et 
al., 2009).  
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The above mentioned survey, which involved around 10.000 teachers from the 27 
member States of the European Union, offers an overview of teachers’ opinions, atti-
tudes, feelings and specific actions in the field and thus should be regarded as a key 
contribution to the ongoing debate around the issue. 

This paper aims at giving a further contribution to the research field by focusing on 
the Italian situation and by illustrating how the issue of “creativity raising” is cur-
rently tackled by Italian teachers. In particular, it also concentrates on the perceived 
potential and the actual use made by Italian teachers of ICT (Information and Com-
munication Technologies) to support creativity development. As a matter of fact, 
nowadays, the potential of ICT to support educational interventions aimed at develop-
ing student creative attitudes, has been widely acknowledged (Lubart, 2005; Johnson 
and Carruthers, 2006) and a number of research projects have investigated ways to 
trigger creativity through ICT in formal educational settings and the features of ICT 
tools that better serve this scope (Greene, 2002). 

Thus the present paper is based on the results of a small-scale survey, this time 
conducted by the authors of this paper among Italian teachers; the survey is different 
from the European one (Cachia et al., 2009), not only in figures, which are of course 
lower, but also in nature, as it looks at the matter by using a different, more qualitative 
lens. The paper investigates teachers’ concept of creativity, basing on the idea that the 
approach they adopt largely depends on the “meaning” they give to the term “creativ-
ity”. It then explores how Italian teachers tackle the issue of “creativity raising”, what 
are their prevailing attitudes towards this issue, what are the actual types of educa-
tional actions they take in their daily practice and, finally, what is, in their opinion, the 
role of ICT in sustaining creativity and to what extent they adopt digital resources at 
this end. 

2   The Survey: Aims and Methods 

In order to investigate teachers’ attitudes towards creativity, a questionnaire has been 
developed and delivered to a sample of Italian teachers of any discipline, school kind 
and level. In particular the questionnaire aimed to explore: 

• teachers’ concept of creativity (what it is) 
• approaches/methods adopted by teachers to support creativity (whether and 

how creativity can be fostered through educational interventions) 
• teachers’ awareness of the potential role of digital tools to support creativity. 

The questionnaire was composed of 12 questions, namely: 

1. Respondent’s profile (age, discipline, school level, etc.) 
2. What do you mean by creativity? 
3. Do you think at creativity as a natural gift/talent? 
4. Do you think it is possible to foster students’ creativity with ad hoc educa-

tional interventions? 
5. Do you think it is part of the school mission to do it? 
6. Does the national curriculum of your discipline make direct reference to crea-

tivity and its enhancement? 
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7. Do you usually propose learning activities explicitly oriented to foster creativ-
ity in your daily practice?  

8. If yes, what kind of learning activities? If no, explain why you don’t. 
9. In order to develop students’ creativity, do you think it is useful to propose 

specific activities equally in all the disciplines, or do you think this is more 
important in some disciplines and less in others?  

10. Do you think ICT may play any role in developing students’ creativity?  
11. Have you ever used any ICT tools to foster students’ creativity?  
12. What kind of ICT tools? 

 

The questionnaire was conceived in such a way to include both multi-choice  
questions, as well as open questions, so that respondents were let free to express 
themselves.  

The total number of respondents is 160 subdivided as shown in Table 1 according 
school level- teaching subject- age. 

Table 1. Sample of respondents to the survey 

School  Subject  Age 
Kindergarten 15%  Humanities 45%  20 - 30  9% 

Primary 34%  Science 17%  31 - 40  13% 

Low secondary 28%  Special needs 10%  41 - 50  34% 

Upper secondary 19%  Arts 8%  > 51 44% 
Other 4%  Other 20%    

3   Results 

The results of the small-scale survey are presented here in terms of: 1) what is the 
actual meaning assigned by Italian teachers to the word “creativity” 2) what is the 
actual relationships between school and creativity (namely whether creativity is felt as 
an important issue in the Italian school, and whether its development is regarded as 
one of the target objectives to be met); 3) whether and to what extent specific actions 
are carried out within the Italian school to foster creativity development; 4) what is 
the role that, in teacher’s opinions, ICT may play in creativity development; 5) are 
ICT actually used in the Italian school with the explicit aim of support creativity de-
velopment and, eventually 6) which specific ICT tools are used to this end. 

3.1   The Meaning of Creativity  

Looking at the definitions given by teachers to the term “creativity” (question 2), one 
may note that they mostly think at creativity as a capacity (in Italian “capacità”, see 
Fig. 1) to “see” (“vedere”) / find out (“trovare”) / use (“utilizzare”) / or even invent 
(“inventare”), new (“nuovo”) or diverse (“diversi”) solutions (“soluzioni”) / ways 
(“modo”) to problems (“problemi”).  
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Fig. 1. Wordle representing the terms used by teachers to define “creativity” (dimensions of 
words depend on the number of occurrences for each term) 

Such a definition is interesting as it points out that teachers do not think at creativ-
ity only as a natural gift which leads a person to a sudden insight or creation, but also 
as a process of (ri-)elaboration, definition which is basically in line with what most 
researchers in this field have stated (Rhodes, 1961; Shneiderman, 2000; Plucker and 
Beghetto 2004; Selker, 2005; Sternberg, 2005; Burleson, 2005). Despite this, as it will 
be shown in the following, it is interesting to note that such a definition is not always 
coherent with what teachers do in practice to support creativity.  

3.2   School – Creativity Relationships 

In accordance with what teachers of the European survey declared, also the very ma-
jority of the Italian teachers who participated to the small-scale survey, agrees that in 
principle student creativity can be developed and fostered by means of suitable educa-
tional interventions (question 4) (95% of the teachers agrees with the statement that 
creativity can be developed by means of suitable educational interventions, while only 
the 5% declares they don’t know), and on average (60%) they do not think at creativ-
ity as a natural gift (question 3).  

Besides, the very majority of Italian teachers (again 95%), agrees that in principle 
it is a specific mission of school to foster and develop student creativity (question 5). 

As to school policies, looking at national curricula of the Italian Ministry of Educa-
tion, there is uncertainty among teachers about the curricula specifically addressing 
creativity as an objective to be pursued (question 6). Despite this, teachers (86%) 
think that creativity should be pursued in all the disciplines (question 9).  

3.3   Actions towards Creativity Development 

Not surprisingly, the enactment of ad hoc activities to enhance student creativity  
decreases as school level increases (question 7). In particular, 83% of pre-school 
teachers declare they often carry out activities oriented to creativity, while 63% of the 
primary school teachers do it; for lower secondary teachers, it is the 58%, while 53% 
of the upper secondary teachers often propose creativity-oriented activities.  

When teachers “confess” they do not take specific actions to promote creativity 
(question 8), the main reason seems to be lack of time, together with organizational 
problems and lack of suitable resources; only 1-out of 9 individuals- affirmed he has 
no ideas about it, nor motivation to do it. 
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As to the kind of activities proposed to support creativity, it seems that group ac-
tivities are more widely used with respect to individual activities (question 8, 56% 
against 27%). 

3.4   Perceived Role/Potential of ICT to Foster Creativity 

As to the role of ICT, most Italian teachers believe that ICT tools can be used to sup-
port creativity, but as to their effectiveness, they do not think ICT is in principle more 
effective than other tools (question 10): 30% of teachers think ICTs are extremely 
suitable tools to support creativity; 64% of them think ICTs are no more useful than 
other tools; 6% think they are not useful at all.  

3.5   Actual ICT Based Actions to Support Creativity 

Despite this, it seems that most teachers have used – at least once – ICT as a mean to 
foster creativity; only 28% of the teachers affirms they have never used ICT tools to 
develop student creativity (question 11). The situation is almost the same at all school 
levels, with the exception of pre-school, where there are an higher percentage of 
teachers (62%) that affirms they do not use ICT with creativity purposes. This may be 
explained also by the fact that in Italy ICT resources are very seldom available at this 
school level. 

In practice, among those teachers who often propose creativity-oriented activities, 
the 34% of them uses ICT tools, against a 28% who does not use ICTs at all.  

3.6   ICT Tools Used to Support Creativity 

Finally, when looking at the kind of ICT tools are used by teachers to support creativ-
ity, it seems that images (“immagini”), graphics (“grafica”) and videos (“video”) are 
the most used terms, followed by games (“giochi”), writing (“scrittura”) and LIM (see 
Fig.2).  

 

Fig. 2. Wordle representing the terms used by teachers to describe the ICT tools they use to 
support creativity (dimensions of words depend on the number of occurrences for each term) 
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The answers provided to this question of the survey highlights that many teachers 
have to use what is available at their labs or – those who are more autonomous – are 
able to choose among open educational resources (OER). In any case, it seems that 
most of the tools cited by the Italian teachers, are much more oriented to the produc-
tion of artifacts (a text, an hypertext, a video, an audio, a picture, etc.), rather than at 
fostering some kind of mental process; for example, it is surprising that only a couple 
of teachers cited Internet and search engines as tools to help students find out new 
information, new connections, new ideas. Similarly, only a few teachers mentioned 
the use of communication and collaborative tools, as a way to share data or write 
collaboratively (wikis, bogs, etc.). Even software for creating mental maps are men-
tioned very rarely (i.e. CMap). 

Interestingly enough, these results are only partially coherent with the definitions 
provided by teachers to the term “creativity” (question 2, see Fig. 1); rather, they 
bring back to an older definition of creativity as something definitely related to some 
specific fields, such as arts, painting and literature and to the ability to create digital 
artifacts.   

4   Discussion and Conclusions  

When looking at the relationship between education and creativity, one should con-
sider that there is a double bond: on the one side, education should foster students’ 
attitudes towards creative thinking by proposing more open-ended, problem-based 
activities (Carrol & Borge, 2007 ); on the other side, education should contribute to 
create a solid “culture of innovation” that is a key aspect of all the productive sectors 
of modern societies (Kyriazopoulos & Samanta, 2009) and, in this perspective, it 
should be per se “creative”, by adopting and proposing to students new, innovative 
and creative strategies to pursue the educational goals (both standard and  
non-standard).  

Creativity can be regarded as an attribute of a mental process. Such mental process 
can be considered “creative” if it leads to either creative outputs, or if it allows the 
attainment of specific goals by following new, original paths/ways. So, as already 
mentioned, there is a basic distinction between “creativity of product” and “creativity 
of process”. Aim of the teacher should be to foster both them (Craft, 2005) by also 
“motivating people to apply their critical thinking and their imagination” (Lytras, 
2007). 

On the contrary, the results of the mini-scale study presented here, demonstrate that – 
at least in Italy – despite what teachers declare about their way to conceive creativity, 
what they do in their daily practice is basically oriented to make students produce arti-
facts, instead of orienting their efforts towards organizing or structuring existing data, 
possibly by looking at them from a variety of perspectives, so to allow reflections, com-
parison, syntheses, connections.  

The old idea that allowing students to play, draw or write freely is something that 
per se will help creativity emerge, is some way still persisting in the Italian school 
and it seems that, in practice, the way to go is still a long one.  
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Abstract. This article presents the social network of tourism Turisbook. This 
social network allows sharing information and opinions about worldwide travel 
destinations. It incorporates a geo-location system of points on a map, so that 
user can search quickly and easily tourist points in a given area. The system al-
lows users to upload their own tourist points with associated information and 
photos. In this manner, the system feeds with user contributions, allowing dis-
covering places that usually do not appear in traditional guidebooks. 

Keywords: E-Tourism, social network, Web 2.0, geographical information. 

1   Introduction 

Spain is one of the major tourist destinations in the world, providing a large amount 
of revenue to the country, year after year, with nearly 500 million visitors in the last 
five years [1]. The arrival of new technologies has greatly changed the habits of tour-
ists [2], from the time of selection of destination to their behavior while they are en-
joying their vacation. 

It has been these thoughts and the need to promote tourism that have generated the 
idea for this project: a social network of tourism where tourists can view or add new 
tourist points to the system. In this manner, the system is fed with the contributions of 
tourists, thus having a rich tourist guide with all the points and prominent places 
which are advisable to visit when a tourist travels. 

The system consists of a centralized server that contains information of all stored 
tourist points and their associated photos, videos and comments. In addition to the 
centralized server, the system is completed with a web platform for managing all 
information. Web 2.0 Technologies like Google Maps have been integrated to display 
geographical tourist points so that is easy for users to discover them, due to the large 
use of this technology today. 

The social network user can perform many actions on the system. One of them will 
be to register new tourist points to deliver them to other users. This can add photos 
and videos, which will serve to get an idea of the place before visiting it. The system 
offers users the ability to add comments to the tourist points, so as to be available to 
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all social network users, thus helping the future tourists to have an initial idea about 
the place who will be visiting, based on the experiences of users who visited the same 
location. This system can be used to recommend, for example, places to stay or where 
to eat, both key aspects when traveling, especially if a place is not known. 

2   Objectives 

The main objective of this project was to create a system to promote tourism to ex-
ploit the potential of countries recognized as being famous tourist destinations (as is 
the case of Spain [3]), and to promote tourism in those countries that fail to grow 
completely. For these countries will be crucial an aid such as this, because they will 
make available to the rest of the world little known places to attract more tourists. It is 
also important that, being a free platform that works with the collaboration of users, 
there are no extra costs. 

Another pursued objective has been the use of new Web 2.0 technologies [4] by 
the population because they are becoming more widespread on the Internet. To meet 
the above objectives, there has developed a social network where you can share as 
much information as possible that exists in the tourism sector, including places that, 
although non-tourism, are vital when traveling (for example, establishments like  
hotels, restaurants, etc.). This has been possible by taking advantages of new tech-
nologies for provide the dissemination of contents, photo viewing and playback of 
audios and videos. 

3   Description of the Developed System 

The system consists mainly of a social network, which is the tool used by tourists for 
the insertion of new tourist points and comments about them. This module consists of 
a database, a web application and a web server that lets to manage, in a quick and 
easy way, the information stored in the system. In short, the system consists of the 
following modules: 

• Database: is responsible for storing all the information about the system, 
i.e., tourist points, comments, users, etc. 

• Web Application: contains all the application logic, allowing the user to 
perform the necessary operations on depending on the type that he is (ad-
ministrator or tourist). 

• Web server: enables the deployment of web application for execution and 
publication to all users. 

 
The component parts of the system are illustrated as related in figure 1. 
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Fig. 1. Elements of which system is composed 

3.1   Functionality 

Turisbook currently offers social network users the following features: 

• View News: displayed the most relevant news related to social network and 
the tourist points of the system. 

• Top 10: shows the ten top tourist points displayed by users. 
• Last points: it shows the last introduced tourist points, and the date and the 

time, so if a user takes a while without getting into the social network, can 
see recent activity. 

• View tourist points: you may see small tourist information of a point simply 
by locating it on the map (figure 4) and clicking on its icon. 

• View details about a tourist spot: you can get more information from a 
tourist point (extended description, photos, videos, comments, etc.)  
(Figure 7). 

• View a user profile: it is possible to see the profile of a user of the system 
where, besides some of their personal data, are displayed all the tourist 
points he has uploaded to the system. Moreover, from the list of items up-
loaded by the user can expand the information of each point by simply 
clicking on the name of the tourist point. 

• Search points of interest: in addition to find points of interest through the 
main map page, the system also allows searching for tourist points of the 
system using a simple form. 

 
It is available a functionality of the system that is only accessible to registered users. 
Once a user is registered, he can perform the following functions: 
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• View the profile data: you can view data inserted by the user during  
registration. 

• Changing the profile data: from this option, a user can edit data in his  
profile. 

• Register tourist points: the system enables registered users, register tourist 
points (things to see, where to eat, accommodation and entertainment). 

• Enter comments in the points of interest: a very interesting operation is to 
discuss the points of interest introduced, so that users can collaborate with 
their opinions about the places they have visited, so that other tourist net-
work users have previous experiences on which to base before a trip. 

• Cancel request: users can send a request to unsubscribe in the system, in 
case they do not wish to remain registered. 

 
For users who are administrators of the system will also include the following operations: 

• Cancellations and modifications of points of interest: it is necessary to 
have an option of cancellations and modifications to manage tourist points 
in the database. 

• Registrations, cancellations and modifications of users: although users 
can self-register, it's interesting that administrators can also register users, 
for cases in which they themselves cannot. The cancellation and modifica-
tion of user data is also important for quickly and easily management. 

• Insertion of news: you may add a new to the system via a simple form. 
• Add, edit and delete links: in order to make the management of the links, it 

has added a form that allows you to add new links, one to modify existing 
products and another for those who want to eliminate. 

 
The social network now exists in two languages, but efforts are underway to port to 
other different and that it reaches more users worldwide. The way to add a new lan-
guage to the system is very simple, since all the texts of the social network are in 
separate files of source code and it is enough to translate these files into the desired 
language for the system to appear in a new language. 

3.2   Interface 

By accessing Turisbook, it will automatically appear in the language given the user's 
browser, provided that the social network supports that language. If Turisbook is not 
yet available in that language, the page will be displayed in English. Such language 
can be changed at any time by clicking on the desired language flag shown on the left, 
under the main menu. 

The navigability between screens of the social network is maximum: when viewing 
a tourist point, the user who introduced it is shown, so you can see directly the profile 
of this user simply by clicking on the username; and vice versa, when viewing the 
profile of a user, all items that the user has entered can be shown, and can expand the 
information of any of them by simply clicking on the name of the point. In addition, 
at all times are displayed in the main menu (home, news, search, register and links) 
and the specific menu of the registered user (new point, see my profile, log out, etc.), 
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Fig. 2. Turisbook home page 

if you are logged in, and the possibility of changing the language in which you are 
viewing the social network. 

The main screen (figure 2) shows a map that users can scroll to see the introduced 
points. These points are easily located thanks to an icon indicating the type they be-
long to: things to view, where to eat, accommodation or entertainment (figure 3).  

 

Fig. 3. Types of tourist points 

Clicking on any of them a speech bubble will appear (figure 4) which includes a 
part of the description of the point, plus a small photo, in case this point has anything 
associated. From this speech bubble you can click on the "+ info" link to see the full 
information of the point. 

The most important innovation has been introduced into this social network is the 
display of all the tourist points in Google Maps [5], so they can be easily located on 
the map. But in this project has gone beyond that, while you are viewing the map to 
zoom out, the points on the screen will group by proximity (figures 5, 6). In this way 
Google Maps is not locked when there are too many points on the screen, coming to 
stuck the browser. 
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Fig. 4. Speech bubble with information of a tourist point 

 
Fig. 5. Not grouped Tourist Points Fig. 6. Grouped Tourist Points  

 
When viewing the information of a point (figure 7), it appears in the language the 

user has selected, or in the language of the browser, if you have not selected language. 
If the item does not exist in any of these languages, it will appear in English (if it 
exists), or alternatively, in the language that was inserted. This allows us to have a 
system of tourist points in different languages and also to be displayed correctly to the 
user. 
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Fig. 7. Information of a tourist point 

3.3   Implementation 

The system has been developed using free technologies. For programming, it has been 
used the Java technology, using the Struts Framework to easily apply the pattern 
Model-View-Controller. 

To store the information in the database, it has been used the database management 
system PostgreSQL. 

Finally, for working with geographic locations it has been used the Google Maps 
API, which allows some basic operations on those items, to find them visually on a 
map. 

The system meets the validation XHTML (eXtensible HyperText Markup Lan-
guage) and CSS (Cascading Style Sheets) of W3C (World Wide Web Consortium). 

4   Future Work 

It has developed a first version of Turisbook that has been well accepted within the 
Internet, allowing tourism enthusiast users [6] to share this passion with others. The 
system allows users, in an easy and intuitive way, to have at their disposal informa-
tion about all tourist destinations in the world. There are still improvements planned 
for this new system, so there are a number of features wanted to add to the application 
but have not yet been implemented: 

• Send messages to other users: being a social network, communication be-
tween users through it is crucial. This will develop a module that allows 
users to send messages to them, so they can share opinions of different 
tourist destinations. 
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• Establish a system of groups: users can join their favorite destinations so 
they can receive information about the destination or to relate to people 
who also share these favorite destinations. 

• Mobile device system: currently is developing a version of Turisbook acces-
sible from different mobile devices and will allow nearly all of the func-
tionality of the Web application. It is still under development (figure 8). 

 

Fig. 8. Prototype of Turisbook Mobile 
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Abstract. The paper aims to contribute to the debate about knowledge and 
digital divide affecting countries’ competitiveness in the knowledge society. A 
survey based on qualitative and quantitative data collection has been performed 
to analyze the level of ICTs and e-Business adoption of the Tunisian SMEs. 
The results shows that to increase the SMEs competitiveness is necessary to in-
vest in all the components of Intellectual capital: human capital (knowledge, 
skills, and the abilities of people for using the ICTs), structural capital (suppor-
tive infrastructure such as buildings, software, processes, patents, and trade-
marks, proprietary databases) and social capital (relations and collaboration  
inside and outside the company). At this purpose, the LINCET “Laboratoire 
d’Innovation Numerique pour la Competitivité de l’Entreprise Tunisienne” 
project is finally proposed as a coherent proposition to foster the growth of all 
the components of the Intellectual Capital for the benefits of competitiveness of 
Tunisian SMEs. 

Keywords: e-Business, ICTs, SMEs, Digital Divide, Knowledge divide, Com-
petitiveness, Innovation, Intellectual Capital. 

1   Introduction 

In the beginning of the 21st century, we are assisting to a sort of convergence and 
mutual interaction between the paradigm of the Knowledge Society, that sees the 
society nurtured by its diversity and its capacities (UNESCO, 2005) and the  
phenomenon of the Digital Divide, interpreted in terms of presence or absence of 
technological infrastructures and devices enabling wired/wireless communications 
(Information Society Commission, 2002; UNESCO, 2005). These new paradigms 
have the power to reshape the global economy (Information Society Commission, 
2002). At macro-economic level, this brought to a natural mechanism of “casting out” 
of some economic realities from the global competitive landscape. This bi-
polarization trend differentiates the economies involved in the global market from 
those excluded from the new production systems based on the access to information, 
knowledge and technology (Bontis, 1998). Actually, today, it’s necessary to evolve 
towards new scenarios in which it must to develop abilities to use effectively the 
digital infrastructures to exchange and apply knowledge, to share experiences, to 
participate and interact within the global knowledge flows. According to this vision, 
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Knowledge Society and Digital Divide are becoming a multidimensional reality  
reshaping the map of the world (Cardoso, Bostrom & Sheth, 2004; Daniel, 2003; 
Norris, 2001). The wished leapfrog of countries in the age of digital networks, knowl-
edge and globalization (Clark, Cronson & Schiano, 2001) can be achieved only if a 
competitive ascending spiral is activated starting from growing investments in techno-
logical infrastructures, human resources, and innovation, focusing on a productivity 
increase in traditional sectors and development in sectors knowledge and technology 
intensive. In the Mediterranean area, this phenomenon is largely evident and interests 
many countries. Tunisia is among them and presents interesting dynamics in terms of 
Digital / Knowledge Divide measurements and indexes. At the global level, Tunisian 
socio-economic context is called to face the challenges related to the new competitive 
dynamics emerging as a consequence of globalization of markets and industries and 
ICTs development and diffusion.  

In order to understand under which conditions the drivers for competitiveness can 
support Tunisian national economy, a major focus on the main needs of the Tunisian 
SMEs, as well as the exploration of the opportunities for their growth, will be ad-
dressed by the following research questions: a) How is the level of ICT and e-Business 
adoption in the Tunisian SMEs? b) Which are the main motivations, obstacles and 
competency needs of SMEs to initiate and maintain a process of “digitization”? 

To address these points, the paper is organized as follow: the next paragraph illus-
trates the background on Knowledge and Digital divides and the Tunisian social and 
economic context. Paragraph 3 describes the Research questions and methodology. 
Paragraph 4 describes the main results of the research about the rate of adoption of 
ICTs and e-business solutions among Tunisian SMEs. Finally, paragraph 5 concludes 
the paper highlighting the main evidences of the study and presenting the LINCET, 
“Laboratoire d’Innovation Numerique pour la Competitivité de l’Entreprise Tunisi-
enne”) a project framed for speeding up the diffusion and the adoption of the ICTs in 
the Tunisian SMEs.  

2   Background on “Knowledge Divide” and “Digital Divide” 

Under the forces of globalization, the world economy is entering into a new phase 
where knowledge becomes the fundamental competitive resource. The rising of the 
ICT use, and the Internet as an enabling technology are becoming more and more the 
expression of an asymmetry in the access to and application of knowledge. It is in this 
perspective that the discussion about the traditional phenomenon of Digital Divide is 
enriching of new elements related to Knowledge Divide (Information Society Com-
mission, 2002; UNESCO, 2005). The concept of Knowledge Divide is used to de-
scribe the gap in living conditions between those who can find, manage and process 
information or knowledge, and those who are impaired in this.  

The analysis of the current economic scenario requires the application of indicators 
able to express the consistency of the “Digital and Knowledge Divide”, and to corre-
late it to the perspectives of the medium-long term development dynamics. Several 
institutions and international research centres have investigated the phenomenon  
of the divide elaborating interesting indicators and parameters for describing the 
socio-economic context of the countries. Among them, the “Networked Readiness  
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Index” (NRI) is a complex measure, able to weight the different components of the 
“Digital and Knowledge Divide”. Developed in 2007 at INSEAD in collaboration 
with “World Bank” (www.worldbank.org/kam) and “World Economic Forum”, NRI 
index allows for a better understanding of a nation's strength and weaknesses with 
reference to ICT (Lal, 2005), according to three main pillars represented by: Readi-
ness (development and usage of ICT  at individual, business, and governmental level); 
Environment (macroeconomic and regulatory environment for ICT); and Usage (rate 
and the impact of ICT on the three stakeholder’s categories). 

A nation’s level of competitiveness reflects the extent to which it is able to provide 
rising prosperity to its citizens. Global Competitiveness Index (GCI) (INSEAD 2007) 
is significant in this direction. This index is based on 12 pillars grouped in three cate-
gories: “basic requirements” (about institutions, infrastructure, macro-economic sta-
bility, health and primary education); “efficiency enhancers” (about higher education 
and training, goods market efficiency, labour market efficiency, financial market 
sophistication, technological readiness, market size); and “innovation and sophistica-
tion factors”, (about business sophistication, and innovation). 

This index, that captures the stages of economic development of a country, seems 
to be positively correlated with the NRI (Mentzas, Apostolou, Kafentzis & Geor-
golios, 2006). This result suggests that if the actors of an economy are not “net-
worked-ready”, it will be hard for the economy to move fast toward the innovation 
driven stage of development.    

Looking at the Mediterranean Area, the NRI 2006 – 2007 gives evidence of the 
cited divergence. The average value at the world level of 3.93 marks the approximate 
ridge of the “in” and “out” countries, and draws the separation of European side coun-
tries, with an average value of 4.50, and the African side, with an average value of 
3.87.  

A further evidences about readiness of a country or region towards the Knowledge 
Economy, is offered by the Knowledge Economy Index (KEI), an aggregate index, 
developed by the World Bank’s Knowledge Assessment Methodology (KAM, avail-
able at www.worldbank.org/kam) (Molla & Licker, 2005). Based on the simple aver-
age of 4 sub-indexes (Economic Incentive and Institutional Regime (EIR), Education 
and Training, Innovation and Technological Adoption, Information and Communica-
tions Technologies (ICT) Infrastructure) the KEI average value at the world level of 
6.33 shows again a different situation in the Mediterranean regions, between the two 
opposite sides: with the north side presents an average value of 8.16, while the south 
one has an average value of 4.07.  

2.1   Assessing Tunisian Macro-economic Context in the Digital Economy 

In this paragraph an overview of the Tunisia national context is presented as the re-
sults of an integrative desk analysis based on the adoption of several indexes. The 
integrative reading of the “Networked Readiness Index” as well as “Knowledge 
Economy Index” allowed understanding the characteristics of the Tunisian macro-
economic context by offering the possibility to observe under which dimensions the 
phenomena of digital and knowledge divide, described in the previous sections of this 
work, can be perceived at national level. Characterized by a growing institutional 
attention for the policies of ICTs diffusion and adoption, Tunisia presents a good level 
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of competition at national and international scale: it is ranked 30th in the Global Com-
petitiveness Index and 35th out of the 125 countries (first between African Countries) 
according to the Networked Readiness Index as illustrated in the Global Information 
Technology Report (2006-2007) (INSEAD, 2007). However, a deepen analysis of the 
NRI components allows to identify some areas of improvements: 

- the Environment Component (scored at 3.84) an area of improvement at 
level of the Infrastructure Environment (Tunisia is ranked 57th with a score 
of 2.63); 

- the Usage Component (scored at 3.95), an area of improvement at level of 
the Individual Usage (Tunisia is ranked 69th with a score of 1.64).  

 

On the contrary, the good rank registered for the Readiness Component (scored at 
4.92) reveals a favorable general context for the ICT adoption and diffusion, and 
creates motivation to continue and enhance the efforts to afford previous drawbacks. 

Referring to the same period, the Knowledge Assessment Methodology (KAM) 
developed by World Bank offers two other significant evidences about the main areas 
of intervention. Ranked 10th between the Countries of the Middle East and North 
Africa and 72nd out of 140 countries at global scale, the analysis of KAM’s Knowl-
edge Economic Index and Knowledge Index has showed as at Educational (score 
4.04) and ICTs (score 4.89) levels, Tunisia presents the main gaps. 

Event if the analysis of Tunisian context performed through the integration of the 
mentioned indexes has showed a quite rank, the identification of some areas of inter-
vention allows bringing back the discussion about national development in terms of 
Knowledge and Digital Divide. Of consequence, this imposes to look at Country’s 
competitiveness in the Knowledge Society in terms of SME’s ICT and e-Business 
adoption to understand which are the main obstacles and competences needed to leap-
frog into the Knowledge Society, and so, to narrow the Digital / Knowledge Divide. 

3   Research Design 

In order to understand under which conditions the drivers for competitiveness can 
support Tunisian national economy, a major focus on the main needs of the Tunisian 
SMEs, as well as the exploration of the opportunities for their growth, will be ad-
dressed by the following research questions: 

• How is the level of  ICT and e-Business adoption of Tunisian SMEs? 
• Which are the main motivations, obstacles and competency needs of SMEs to 

initiate and maintain a process of “digitization”? 
 

Aimed to offer an exhaustive answer at these questions, a quantitative and qualitative 
field analysis has been performed.  

The “Field Analysis” has been structured to identify which are the conditions for 
enhancing the competitiveness at national level, to understand the state of the art 
about the ICT penetration and the e-Business adoption in Tunisian SMEs, to be aware 
of the needs and the opportunities for Tunisian enterprises. The study has been con-
ducted according to the main steps illustrated in the fig.1. The implemented survey 
was aimed to: 
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 offer a representation of  the level of diffusion of ICTs among Tunisian  
enterprises; 

 identify the profile of the enterprises (in terms of size, structure and sector) 
that are more oriented at the transition toward an e-Business scenario; 

 identify the main obstacles and limits at the adoption of ICTs; 
 offer a significant evidence about the opportunities coming from the adop-

tion of ICTs and e-Business in the several sectors of the Tunisian economy. 
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Fig. 1. Research Methodology 

The questionnaire at the basis of the survey was composed by 31 questions, multi-
ple choice and open questions, structured mainly according to 4 sections devoted to: 
the description of the organization; the characteristics of the ICT and e-Business in-
frastructure; the managerial competences and the attitude at the investments; the main 
reasons and limits at the adoption of ICTs and e-Business solutions. 

The submission of the questionnaires, realized by e-mails, by phone or in a face to 
face meetings, and for a period of almost six months (January 2007 – June 2007), has 
allowed to collect a significant amount of data. The observed population was repre-
sented by 321 enterprises, on the basis of which 77 enterprises have been selected for 
a deepen analysis more focused on human capital development and competences 
needs. The identification of this last second sample was performed according to the 
following criteria of a major involvement of the top management; the level of repre-
sentativeness of the industries; the presence of ICTs solutions. 

The enterprises interviewed, in both the phases of the analysis, offered an exhaus-
tive representation of the Tunisian economy under different perspectives: in terms of 
size (they were mainly SMEs), of industrial sector (almost 16 different industrial 
sectors on the basis of the classification offered by the Tunisian National Institute of 
Statistic, such as Agrifood, Textile, Transport, Hotel and Restaurant, Financial ser-
vices) and area of localization (Grand Tunis, Bizerte, Sousse, Sfax, and Nabeul). 
Another relevant source of evidences in this part of the study was represented  
by several, formal and informal meetings, with authoritative stakeholders and repre-
sentatives of Tunisian economy. Representing a further source of information, those 
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meetings allowed to verify the goodness of the evidences obtained and to integrate the 
results with their on field experiences. 

4   Research Findings: The Adoption of ICTs and e-Business in 
Tunisian SMEs 

In this paragraph, the main results of analysis concerning the level of adoption of 
ICTs and e-Business solutions among Tunisian SMEs are presented in order to iden-
tify the motivations, obstacles and competency needs for initiating and maintaining a 
process of digitalization.  

At macro-level, the study has allowed to register a trend of general growth for the 
adoption of ICTs by Tunisian enterprises in the period from 2002 to 2006, as showed 
in Fig. 2. In particular, among the 321 enterprises interviewed, in 2006, more than 
90% have a network connection, against 53% of 2002; about the usage of IP and 
VOIP systems, the rate of their adoption has growth from the 6% of 2002 to the 
30.5% of 2006; almost 75% of them have adopted a LAN (year 2006).  The imple-
mented survey was aimed to: 

 offer a representation of  the level of diffusion of ICTs among Tunisian  
enterprises; 

 identify the profile of the enterprises (in terms of size, structure and sector) 
that are more oriented at the transition toward an e-Business scenario; 

 identify the main obstacles and limits at the adoption of ICTs; 
 offer a significant evidence about the opportunities coming from adoption of 

ICTs and e-Business in the several sectors of the Tunisian economy. 
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Fig. 2. Adoption rate of ICT in Tunisian enterprises 

Another important result of the study is represented by the awareness about the needs 
in terms of ICT and e-Business solutions among the enterprises interviewed. In all the 
sectors a demand for solutions like Enterprise Resource Planning (ERP), Intranet,  
e-Learning, Knowledge Management Systems has registered a sensible growth, as 
illustrated in figure 3. 
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Fig. 3. Adoption rate of e-Business solutions in Tunisian enterprises 

In particular, the survey allowed to register a growing demand about mainly for 
ERP systems, from 32.2% of 2002 to 69.5% of 2006, a similar growth has been regis-
tered also for solutions of Supply Chain Management (SCM) and Customer Relation-
ship Management (CRM). The situation is not so developed yet for the knowledge 
management (KM) systems, adopted in 2006 by 1.6% of the enterprises interviewed, 
as well as for the e-learning programs, realized only by 3%. 

Another important result of the analysis is represented by the reasons behind the 
demand for ICT and e-Business solutions. Listed from the most to the less relevant 
motivations, on a scale from 1 (not important) to 5 (very important), the 321 enter-
prises have expressed their motivations at the adoption of ICTs and e-Business solu-
tions, as reported in Table 1. 

Table 1. Motivations for the adoption of ICTs and e-Business solutions 

 
Responding  
Enterprises 

Average 

Promotion and communication with partners 269 4,21 

Entrance in new market segments 271 4,05 

Reinforcement of the image on the market 271 3,91 

Personalization of the product 272 3,34 

Creation of new products/services 273 3,20 

Reduction exploitation costs 270 3.53 

Reduction of production costs 208 3.41 

Improvement of quality 273 3,77 

 
Furthermore, another important result of the research on field is represented by the 

identification of the limits to the adoption of ICTs and e-Business solutions, as re-
ported in Table 2.  



 Sustaining Tunisian SMEs’ Competitiveness in the Knowledge Society 187 

 

Table 2. Limits to the adoption of ICTs and e-Business solutions from SMEs 

 
Responding 
Enterprises 

Average 

Absence of an appropriate offer 225 1,98 

Electronic security  225 2,23 

Complexity of technologies 228 2,51 

Costs of the SW solutions 226 3,07 

Costs of the HW solutions 227 2,81 

Size of enterprises 226 2,47 

 
In the second stage of the analysis, the questionnaire submitted for understanding 

the main needs in terms of human capital at 77 enterprises has showed the following 
needs:  the lack of competencies and capabilities of the employees, the resistance to 
change and an insufficient level of education in the field.  

In particular, this evidence results extremely pertinent in offering a comprehensive 
understanding about the limitation regarding cultural and managerial change neces-
sary to reconfigure the organization in a different way from the traditional aspect.  

The digital divide manifests itself both at the international and domestic levels and 
therefore needs to be addressed by national policy makers as well as the international 
community. In synthesis, the main results about the level of ICTs and e-Business 
adoption among the Tunisian SMEs, show: 

- a high usage of Internet (more than 90% of the sample) but very limited to 
standard services (e-mails and search of information); 

- a high interest toward the adoption of ICT and e-Business solutions, per-
ceived as powerful tools for enhancing their competitiveness; 

- a medium and high demand for competency development programs in ICT 
and e-Business capabilities; 

- a lack of collaboration among SMEs. 

Of consequence, the adoption of ICT and e-Business by Tunisian SMEs requires 
increasing  investments in all the components of Intellectual capital (IC) [12], identi-
fied by many practitioners  (Edvinsson & Malone, 1997; Kaplan & Norton, 2004; 
Seemann, De Long, Stucky & Guthrie, 2000):  human capital (knowledge, skills, and 
the abilities of people for using the ICTs), structural capital (supportive infrastructure 
such as buildings, software, processes, patents, and trademarks, proprietary databases) 
and social capital (the strength and loyalty of relations, the connections and collabo-
ration inside and outside the company). All the discussion about the strategic impor-
tance of IC for competitiveness  have been concentrated at organizational level, and it 
is still an open question to what extent the organizational IC approaches can be  
extended to national levels. Some authors think that there is a clear opportunity to 
mobilize IC based resources for supporting an organization’s/a nation’s performance 
if the effective IC drivers are properly identified (Bounfour, 2003; Pulic, 2005; Stahle 
& Stahle, 2006). 
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5   Conclusions and Future Development 

The rising of the Knowledge Society, enhanced by the fast diffusion of ICTs, drives a 
wider perspective on the divide among Countries, interpreting it more and more as the 
result of an asymmetry in the access to knowledge and in the readiness to apply it. At 
macro-economic level, this brought to a natural mechanism of “casting out” of some 
economic realities from the global competitive landscape.  

The analysis of these processes brings to the interpretation of the “Digital Divide” 
as “Knoweldge Divide”, a multidimensional phenomenon reshaping the map of the 
world [5]. Looking at the Mediterranean area, the phenomenon of divergence results 
evident also in Tunisia. As the study has showed, the main challenge for the competi-
tiveness of Tunisia and its economic actors in the Knowledge society is represented by 
the capability to invest in the growth of all the components of the Intellectual Capital. 
It is in this perspective that LINCET “Laboratoire d’Innovation Numerique pour la 
Competitivité de l’Entreprise Tunisienne” can offer a significative  contribution.  

LINCET is project launched in 2007 by the “Euro Mediterranean Incubator of Busi-
ness Innovation Leadership” of Scuola Superiore ISUFI – University of Salento (Italy; 
www.ebms.it) and Technopole Elgazala (Tunisia, http://www.elgazalacom.nat.tn). The 
project aims to speed up the diffusion and the adoption of the ICTs in the Tunisian 
SMEs. The LINCET represents the Tunisian node of a wider network of Competence 
Centers situated in Southern Mediterranean Countries and specialized in sensitize and 
diffuse Digital, Strategic and Organizational innovation in private industries and public 
administration. Currently, the network is composed of 4 nodes: beyond the headquarter 
represented by the Euro-Mediterranean Incubator of Scuola Superiore ISUFI 
(www.ebms.,it), there is the Moroccan node (situated in Casablanca Technopark and 
created in partnership with Al Akhawayn University), the Jordanian node (situated in 
Amman at the University of Jordan and created in partnership with the University of 
Jordan), and the Tunisian node, represented by the LINCET.  

Focused on the evidences collected about the needs and opportunities in terms of 
usage and adoption of ICTs and e-Business solutions among Tunisian enterprises, the 
strategic and operational model of LINCET has to evolve for assuming the configura-
tion of a Knowledge Hub for the creation of Intellectual Capital able to accelerate and 
drive the transition of the Tunisian economy towards the knowledge economy. 

Assuming the role of a KIBS “knowledge intensive business service” [19], and con-
tributing at the economic growth in terms of employment, productivity and innovation, 
LINCET will operate with its initiatives in different fields by promoting and realizing 
innovation projects, entrepreneurship initiatives, competencies development programs, 
as well as researches and studies focused on the most relevant industries of the  
Tunisian economy.  
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Abstract. Metadata describe instructional resources and define their nature and 
use. Metadata are required to guarantee reusability and interchange of instruc-
tional resources into e-Learning systems. However, fulfilment of large metadata 
attributes is a hard and complex task for almost all LO developers. As a conse-
quence many mistakes are made. This can cause the impoverishment of data 
quality in indexing, searching and recovering process. We propose a methodol-
ogy to build Learning Objects from digital resources. The first phase includes 
automatic preprocessing of resources using techniques from information  
retrieval. Initial metadata obtained in this first phase are then used to search 
similar LO to propose missed metadata. The second phase considers assisted 
activities that merge computer advice with human decisions. Suggestions are 
based on metadata of similar Learning Object using fuzzy logic theory. 

Keywords: Metadata Generation, Learning Object, Methodology. 

1   Introduction 

The development of instructional resources for e-Learning requires much work, ef-
fort, time and resources, and many times the result only works for some specific e-
Learning System. The interchange and reuse between e-Learning platforms has been 
improved with a new concept: The Learning Object (LO). 

In the approach presented in this article, teachers can build Learning Objects from 
digital resources in an assisted and simplified way. The LO building methodology is 
made up of sequenced and iterative stages. At each stage some process are defined. 
These processes can be carried out in an automatic or semi-automatic way using tech-
niques from data mining, information retrieval, and soft-computing. 

This document is structured in four sections. In the section 2, main topics about LO 
generation are explained. The conceptual framework of metadata assisted generation 
for Learning Object is presented in section 3. And finally, section 4 contains the con-
clusions and future works. 
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2   Learning Object and Metadata Generation 

Learning Object is a modern term in e-Learning [2]. A LO is a small piece of knowl-
edge that can be used in different instructional contexts. Its objectives are to simplify 
the construction of instructional experiences, motivate reusability and interchange 
between e-Learning systems [10, 11]. 

All LO have two elements: instructional content (multimedia, text, simulation) and 
tags, called metadata [8]. Metadata describe Learning Objects in some relevant as-
pects as: what it is, who created it, which are its functions, objective, duration, etc. 
Metadata allow Learning Object classification, in order to be searched for reuse or to 
modify it. 

These metadata must be conforming to e-Learning standard with the aim of get a 
useful reusable and interoperable LO. Any instructional resource can be transformed 
into a Learning Object if their metadata could be established and expressed correctly. 

The fulfilment of a large metadata list (for standard IEEE-LOM [5] there are more 
than 60 metadata) is a hard task for the teacher. As consequence of this manual task, 
many mistakes are made when metadata are created: typing errors, wrong values, 
conceptual mistakes, among other [1]. All this errors and shortcomings can cause the 
impoverishment of data quality in indexing, searching and recovering process for 
Learning Objects. 

An automatic approach for metadata generation could be a solution because many 
values of metadata can be inferred by analyzing the content of an instructional re-
source. These generated metadata are mainly related to technical aspects (like format, 
size, date, etc.) There are many researches about this option [2, 3, 6]. But the fact is 
that many other metadata values only can be obtained from the author’s expertise. 
This includes instructional goal, didactical structure, interaction level or learning type 
among other.  

An intermediate approach to metadata obtaining is an alternative option. Some 
tasks can be done in automatic way using, for instance, data mining, information 
retrieval techniques. Others can be done by the teacher in an assisted way. An assis-
tant can improve the work, suggesting values for metadata, actions to do, etc. This 
allows employing the teacher’s experience and knowledge together with the computer 
system advice.  

2.1   Learning Object Similarity 

Any teacher knows that different students have different learning styles and they must 
induce the use of instructional resources and strategies to help the learning process. In 
e-Learning, that means employ different Learning Objects to teach the same instruc-
tional goal in a different way for a particular student. For this work, the concept of 
similarity between LO is defined as the interchange level between Learning Objects 
to get the same instructional experience in equivalent instructional contexts. 
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If metadata describe to Learning Objects, then the LO similarity is present into 
their metadata’s values. To compare metadata, it is necessary to define their value 
types for development specific similarity metrics. 

Generally, metadata´s values could be controlled vocabularies, numeric (number, 
date, time, duration) and free typing text. In some cases, the similarity can be reduced 
to compare equality into values, also can define equal ranges. In other cases, imply to 
define the semantic significance of the text, the Jaccard index [4] or Word-
Net::Similarity [7] can be used to calculate the semantic distance between two  
paragraphs. 

It is possible to define similarity metrics for Learning Objects based on their meta-
data but not all metadata have the same importance: in some situations certain meta-
data could be significant but in others there are deprecated. The context defines this 
relevance. We define an instructional context as a set of weight which affects Learn-
ing Object metadata. 

For each Learning Object metadata, the similarity level between their values is  
calculated and weighed with the instructional context where they will be used. An 
additional vector considerers others requirements defined by external agent likes the 
user or computer assistant. 

3   Metadata Assisted Generation for Learning Objects 

The methodology is made up of four sequenced and iterative stages (Figure 1). Each 
stage is focused to perform specific function in the metadata generation process. 
These stages are grouped in two phases. In the first phase, called automatic genera-
tion, an initial metadata collection is generated from a digital resource. The second, 
called assisted generation, involves the user participation to establish metadata not 
solved in the first phase. Since both processes are iterative, results can be adjusted to 
obtain more consistent metadata. 

3.1   Extracting 

In this stage, the digital resource is examined in order to extract all useful information 
contained in it and to transform it in a textual representation. 

To obtain all available text from the resource content, technical specifications can 
be used for the development of specific filters for particular formats. Some file for-
mats allow extract all contained text in a relatively easy way. In other cases (for  
instance, images or videos), this task becomes harder. 

Some technical characteristics like format, size, edition date, etc. can be obtained 
easily via operating system. Some file formats (Office documents, Acrobat and Flash 
files) can store additional information: keywords, subject, author name, document 
version, etc., which is very useful to describe the resource. 
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The context where the resource is used can provide information for specific meta-
data. In the case of e-Learning, resources are usually located in online courses into e-
Learning platforms. So, it is possible to know the thematic content, the average time 
of use, the end user role, etc., from the description and activity recording within the 
course. As result, we obtain a collection of technical features and a textual representa-
tion of the resource content. 

3.2   Identification 

The generated information is analyzed to identify an initial metadata set. Some meta-
data can be identified directly from technical characteristics. However, other metadata 
as keywords, title, description, language, subject, etc. could be inferred from the text 
content or from initial information. Techniques from data mining, text mining and 
information retrieval are useful for perform this task. 

For this purpose, it is required to have a rule set which associates information 
chunks with standard-complaint metadata. By other hand, we need rules to generate 
new metadata from other metadata. Knowledge representation for these rules, for 
instance ontologies, can improve this identification process. 

3.3   Searching and Selection 

The goal of this stage is to obtain a resources set that could be classified as similar to 
a given resource. We consider that resource similarity is represented by metadata,  
so that metadata of the selected resources will be used as sources to fulfill missing 
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Fig. 1. Metadata generation methodology for Learning Object 
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metadata in new resources. This allows us to create metadata sets that could define as 
complete and match to some document description standards (like IEEE-LOM). 

Identified metadata in previous stage are used as searching parameters for classi-
fied resources. Since many metadata values can proceed from vocabularies or free 
typing text, the searching process does not only consist of comparing metadata as 
equal or not. This makes evident the need of using semantic expansion, synonymy 
and other semantic relations from information retrieval and soft-computing area to 
retrieve similar resources to a given one. 

Each one of the initial metadata has different relevance for certain contexts (in 
some situations, resource type may be more important than author or, the keywords 
versus subject) so that, search results can vary according to the importance of the 
identified metadata. This fact is reflected in the retrieved resource order. 

At this point, the user intervention is important to establish the relevance of meta-
data that will be used for search. However it is possible to automate this process based 
on indicators sets according to predefined settings. Likewise, the resources selection 
can be done by the user. However it is achievable to call up automatic selection pro-
cedures based on the generated similarity degree. 

3.4   Recommending 

Here, the values are proposed for missing metadata of the new resource. Recommen-
dations come from extracted metadata of the resources selected in the previous stage. 
The values are sorted with respect to the similarity degree of resources. In this way, 
the user can select a value from a menu or to provide a new (more appropriate) one.  

This stage can be improved by means of an iterative process using the stage identi-
fication to restrict and identify new metadata from the already established. Then, new 
metadata could be generated to be conforming to a similar resources set.  

The product of this activity is a complete metadata set for a digital resource. This 
metadata must be accordance to some metadata standard. Although the methodology 
has been developed initially for the metadata generation of instructional resources, we 
consider that accomplish the criteria to be used with other digital documents. 

4   Conclusions and Future Works 

Learning Objects are the basic structure in order to build learning experiences that can 
be reusable and adaptable. Building a quality LO consumes many resources and in-
volves technological and instructional knowledge that not all users have.  

In our approach, the metadata are generated from a sequence of automatic and as-
sisted processes. We employ techniques from data mining, information retrieval and 
soft-computing to improve it. The similarity concept is basic to implements the meta-
data assisted generation for Learning Object. The similarity between LO is reflected 
in its metadata’s values. 

The methodology presented has been implemented into the Learning Object Man-
agement module of the AGORA project [9]. This module exposes services for stor-
age, generation, edition, search and recovery of Learning Objects. A wizard based on 
proposed methodology facilitate the metadata generation for new LO. 
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We are working to improve the knowledge models and techniques used to define 
rules for metadata deducing. Additionally we are trying to incorporate new assistance 
models for metadata filling and generation, as example, the user profile have informa-
tion related to learning object’s topic and taxonomy. 

A quality model must be implemented into searching and selection process for a 
best result. We are developed a completeness model for learning objects. This model 
is planned to be integrated in the AGORA project. 
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Abstract. With the emergence of Web/eLearning 3.0 we have been develop-
ing/adjusting AHKME in order to face this great challenge. One of our goals is 
to allow the instructional designer and teacher to access standardized resources 
and evaluate the possibility of integration and reuse in eLearning systems, not 
only content but also the learning strategy. We have also integrated some col-
laborative tools for the adaptation of resources, as well as the collection of 
feedback from users to provide feedback to the system. We also provide tools 
for the instructional designer to create/customize specifications/ontologies to 
give structure and meaning to resources, manual and automatic search with rec-
ommendation of resources and instructional design based on the context, as 
well as recommendation of adaptations in learning resources. We also consider 
the concept of mobility and mobile technology applied to eLearning, allowing 
access by teachers and students to learning resources, regardless of time and 
space. 

Keywords: eLearning 3.0, Web 3.0, Standards and Specifications, Knowledge 
Management, Metadata. 

1   Introduction 

As the world naturally evolves, internet does too. Nowadays we live times of change 
on the web with web 2.0, social networking and mass collaboration [4], even showing 
already some signs of what Tim Berners-Lee and guru Nova Spivak predicted as 
semantic web, intelligent web or in broader terms Web 3.0 [10]. 

One of the fields that have expanded information technology lies in the implemen-
tation of systems for distance learning. Currently, there are many eLearning systems, 
but the main difficulty lies in structuring the in line content and information with the 
existing learning models in order to achieve greater integration and comprehensive-
ness of the learning environment and by this providing better quality education. At the 
same time, yet there aren’t too many tools and e-Learning systems for web/e-Learning 
3.0, enabling the practical point of view or preparing to implement the semantic web, 
mobility of resources, as well as the universality of learning design, allowing teachers 
to approach the design process in an intuitive and practical way.  
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In these kinds of learning environments the access to standardized information is 
very important where it has to be perceived and processed into knowledge. One of the 
problems that have emerged from this process was how to represent knowledge. Stan-
dardization was indispensable, to provide semantic representation of knowledge 
through ontologies where concepts are clearly and unambiguously identified, provid-
ing a set of semantic relation types to represent meaning by linking concepts[7][2]. 

Trying to address these needs we have been developing AKHME [9] a system that 
uses the IMS specifications in order to reach goals like: learning object management 
and quality evaluation; standardization of all resources; and the interaction of all  
subsystems through the feedback between them allowing the platform to adapt to 
students/teachers characteristics and to new contexts. 

Regarding Web/eLearning 3.0 we have been developing/adjusting this system to 
meet some requirements of this great concept, addressing issues like collaboration, 
machine learning, the need of global database, and integration between systems.  

In this paper we will start to present the importance/impact of the called evolution 
to Web/eLearning 3.0, the structure of AHKME and the developments/evolutions 
made to the system. Finally we’ll present some conclusions and future work.  

2   Web/eLearning 3.0 

While the concepts behind Web 2.0 are about social networking, where sys-
tems/platforms like myspace, twitter, facebook and orkut were introduced, and mass 
collaboration, where the boundaries between authors and the users are thin, the con-
cept behind Web 3.0 is slightly different, is based on web applications that provide 
value to the user through the usage of intelligent applications giving them a more 
accurate and precise information [3]. The idea behind this concept is that information 
should be available anytime, anywhere, anyhow, by this meaning that it should not 
only be available on common desktops but also in all types of devices that can some-
how display web contents. This kind of concept raises the issue of interoperability 
where different devices and applications must interact with each other, allowing a 
freer environment for the final user. The main idea is to use technologies like XML, 
EDF, OWL, SPARQL, to standardize the information so it can be readable by anyone, 
allowing this way the desired interoperability between systems. 

Besides this, Web 3.0 aims a little further with the usage of 3D where virtual envi-
ronments may become a common use like Second Life and personalized 3D avatars.  

One of the main concepts behind Web 3.0 is the semantics, where using semantic 
technologies and tolls powered with semantic understanding we can provide valuable 
information to users. All these may be achievable through the usage of a common 
language (standards) and intelligent systems that may extract meaningful information. 

As for the eLearning 3.0 concepts, they aren’t too distant from the Web 3.0 con-
cepts since the all idea is to use all these potentialities of Web 3.0 on eLearning. 

According to Steve Wheeler eLearning 3.0 will have at least four key drivers: Dis-
tributed computing; Extended smart mobile technology; Collaborative intelligent 
filtering; 3D visualization and interaction [11]. All these key drives meet the concepts 
behind Web 3.0.  
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eLearning 3.0 aims to reach a wider range and variety of persons being available 
on different kinds of platforms/systems, through different tolls and devices, where 
users will have the possibility to personalize their learning and have an easier access 
to comprehensive information. The usage of mobile technologies will certainly have a 
great impact in eLearning 3.0, nonetheless the availability of tools, services, resources 
and support will play an important role, since a new perspective of usage is being 
created. 

This situation may turn eLearning into a cross-social learning methodology since it 
will be possible to be applied in all contexts, making collaboration easier. 

The 3D visualization devices will become more readily available, with interfaces 
like the ones provided by iPhone or Microsoft Surface, and the usage of 3D avatars. 

3   Preparing for Web/eLearning 3.0 

To address the issues mentioned before, we have been developing/adjusting/expanding 
AHKME in order to include tools and features to support them. AHKME is an eLearn-
ing system, that is mainly divided in four different subsystems (Learning Object (LO) 
Manager and Learning Design (LD), Knowledge Management, Adaptive, Visualiza-
tion and Presentation subsystems), that were structured taking into account a line of 
reasoning, where first we have the process of LOs creation and management, which is 
followed by the course creation process through the learning design. 

 

Fig. 1. AHKME’s frontend 

In parallel with these two processes the Knowledge Management subsystem evalu-
ates the quality of the available LOs and courses. Then they pass through an adaptive 
process based on the students’ characteristics to be presented to them a screenshot of 
the system is presented on Figure 1. 
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We will now focus on the components of the system that have been devel-
oped/adjusted/expanded to address the needs of Web/eLearning 3.0 and that provide 
the management and evaluation of resources. 

3.1   Subsystems and Tools 

The LO Manager and Learning Design subsystem is the subsystem that deals with the 
LOs and Course management. It allows teachers to define/create metadata to describe 
LOs using the IMS Learning Resource Metadata (IMSLRM) specification [1] and 
define the learning design components, create and structure courses using the IMS 
Learning Design specification [6].   

All the information is stored in XML manifests that gather all the XML files with 
their metadata and all the resources used by it. It has an information packaging feature 
that gathers the LOs with their manifests enabling the management of the packages 
that will be used in the design of courses. The information packaging of LOs and 
courses with their metadata facilitates the transport and reuse of the resources in other 
systems going towards interoperability. 

In the design of learning units the participants can assume different roles. These 
roles can be student or staff, what makes possible collaborative and group learning, 
which importance is recognized at the training and educational levels [6]. 

All files and packages are validated to check if they’re in conformance with the 
specifications and are in constant evaluation made by the KM subsystem. 

In order to facilitate the insertion of metadata we provide an automation of this 
process, advising the most commonly used values for the elements on the LO cata-
loguing in order to describe the LO’s through the most adequate metadata elements.  

To address the issue of collaboration we have been developing a workflow and 
feedback tool where teachers may collaborate in the creation of resources and get 
feedback from the courses and resources. In this tool teachers may create their own 
questionnaires/surveys and collect data taking into account the feedback they want to 
get. This tool allows the automation of procedures during which documents, informa-
tion or tasks are passed from one participant to another in a way that is governed by 
rules or procedures allowing flexibility and collaboration increasing efficiency [5]. 

As for the issue of machine learning we’ve been using intelligent agents in the 
knowledge management and adaptive subsystem.  

The main objective of the Knowledge Management subsystem is to avail the qual-
ity of the resources that are on the system. One of the tools we have been developing 
is an intelligent agent that automatically evaluates LOs that acts when some kind of 
interaction is made on the LOs in order to readjust its quality evaluation. The evalua-
tion is made taking into account the criteria defined by Morales where several educa-
tional issues are address [8][9]. The agent starts to import the LO to evaluate and 
others already evaluated, then applies decision trees algorithms  (ID3,CART,CHAID) 
to the educational characteristics defined in the IMSLRM specification to calculus its 
final evaluation. 

Regarding adaptation we are using data mining techniques for recommendation of 
the attributes that are more relevant to facilitate de adaptation of the resources. 

In order to reach the so called global database issue it is important to use standards, 
so that information can be readable by different systems and cross-platform. In the 
development of AHKME we have adopted the IMS specifications, since they allow 
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most of the aspects we’ve analyzed and that we considered important to reach our 
goals like metadata support, learning design, content packaging, among others [9], 
allowing the desired interoperability. We have also developed a tool, which is a 
schema generator that allows the teacher to create his own structure/schema/ontology 
or personalize a schema that has already been imported to the system in a simple form 
approaching the teacher to the learning design process without having great knowl-
edge/experience in educational technologies. 

3.2   Integration with Other Systems and Mobility of Resources 

We have been developing a subsystem, Visualization and Presentation subsystem, 
which main objective is to give a frontend to AHKME, presenting the educational 
contents to students taking into account the adaptive meta-model generated for each 
student,  and to act as an integrator with other systems like LMSs and Social Net-
working Systems. The objective for this integration is to give an opportunity for 
LMSs/social networking systems to benefit from AHKMEs’ functionalities, as well as 
to give a front-end to AHKME system. 

This integration can be done in different ways depending on the type of LMS or 
Social network. We can develop specific or general plugins depending of the LMS or 
Social Network that we are trying to integrate. For example if we want to integrate 
with Moodle we may develop a plugin in PHP and MySQL database and to integrate 
with Blackboard it can be done, through a plug-in like a building block. It always 
gives the possibility of integrating the courses by importing it to the LMS that sup-
ports the IMS specifications.  

This subsystem also gives a front-end to AHKME, allowing the combination from 
different platforms, collaborative, interactive, communication and community tools. 

4   Conclusions 

In this article we’ve presented how we are developing the platform AHKME in order 
to meet the needs of Web/eLearning 3.0. 

We use the IMS specifications, that combine metadata and XML potentialities, to 
represent knowledge, dividing information in several meaningful chunks (LOs) pro-
viding their description through metadata and storage in XML files, therefore permit-
ting their cataloguing, localization, indexation, reusability and interoperability, 
through the creation of information packages. These specifications grant the capacity 
to design learning units that simultaneously allow users with different roles promoting 
several types of both collaborative and group learning. 

Through knowledge management we have a continuous evaluation of contents, 
granting quality to all the resources in the platform for teachers and students to use. 

With the tools we are developing with are looking forward to meet some of the 
needs of Web/eLearning 3.0 regarding collaboration, machine learning, the need of 
global database, and integration between systems. 

AHKME’s main contributions are: management and quality evaluation of re-
sources; usage of the specifications to standardize all the resources to reach interop-
erability and compatibility of learning components; interaction of all subsystems in 
order to adapt to students and teachers characteristics and to new contexts, and to 
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grant success in teaching/learning process, being able to be applied to several kinds of 
matters, students, learning strategies training and educational environments. 

In terms of future work, we will add the level B of the IMS LD specification to the 
learning design tool. In the adaptive subsystem we will add functionalities according 
to the IMS Question and Test Interoperability and Enterprise specification. In the KM 
subsystem we will add the feature of course quality evaluation through the develop-
ment of some tools. We will also upgrade the system to store information using data-
bases based on the RDF or OWL formats. 
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Abstract. We are conducting a research project with the aim of achieving better 
and more efficient ways to facilitate teaching and learning in Higher Level 
Education. We have chosen virtual environments, with particular emphasis to 
Second Life® platform augmented by web 2.0 tools, to develop the study. The 
Second Life® environment has some interesting characteristics that captured 
our attention, it is immersive; it is a real world simulator; it is a social network; 
it allows real time communication, cooperation, collaboration and interaction; it 
is a safe and controlled environment. We specifically chose tools from web 2.0 
that enable sharing and collaborative way of learning. Through understanding 
the characteristics of this learning environment, we believe that immersive 
learning along with other virtual tools can be integrated in today’s pedagogical 
practices. 

However, before we can apply and suggest best practices we need to get to 
know the virtual environments we intend to use (2D and 3D). We must charac-
terize and understand how interactions and relationships are established, in par-
ticularly, between the users of this Multi-User Virtual Environment. We have 
made preliminary observations of residents’ behaviour at Second Life®, includ-
ing some informal or natural learning contexts. Our analysis of those observa-
tions led strongly to theory of Connectivism approach, which is defined as a 
learning theory for the digital age.  

This paper will present the outlined research and a literature review about 
the Connectivism theory and its application to the virtual environments. 

Keywords: Connectivism, connective knowledge, e-learning 2.0, learning con-
texts, virtual environments, web 2.0. 

1   Introduction 

We are living in the era of the networked society; networks include and organize the 
essential of our richness, knowledge, power, communication, technology [23] and 
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therefore the way we learn. Every day and pretty much along our whole day we have 
a close contact with various forms of technology. We all carry gadgets that allow us 
to keep in touch with this “world of fast context-switching” [1] where we live. No 
matter if we use them to communicate, cooperate, interact, work, share or learn. 
Whether ‘digital natives’ or ‘digital immigrants’ [4]. 

Technologies and networks are a reality and they are available for almost every-
one. Education cannot ignore this evolution and must be aware of the new demands 
that arise with the connected society. As Brandão said “it is broadly recognised that 
the role of teacher is changing and the new teaching methodologies must be imple-
mented in the classroom and in the school projects, creating favourable environments 
for pupils and teachers to fully benefit from information and communication tech-
nologies. Teachers will have to promote key skills such as collaborative working, 
creativity, multidisciplinarity, adaptiveness, intercultural communication and prob-
lem-solving among themselves and transfer to pupils” [25]. Although, and in many 
situations, what we see is not an evolution but a stagnation of the ways of delivering 
teaching. Old approaches remain, and more often than not “students are asked to sit in 
rows and listen to lectures, take notes or solve exercises given by teachers. It’s a 
teaching strategy that doesn’t prepare students to be critical citizens and professional 
workers on their specialty, nor give them the skills and competences needed to be 
autonomous and constructors of knowledge” [2]. In fact it seems students of this net-
worked society “have limited patience with an educational system that has not 
changed substantially since the 19th century. They think and learn in environments 
that are fast-paced, multimedia, multimodal, interactive, and, of course, digital. These 
volatile, interconnected, and complex social milieus (Cohill, 2000) call for learning 
options that are critical, collaborative, creative, and futures oriented” [3]. 

Today’s students are interconnected, living in a digital age, multiprocessing and 
multitasking. The Web is now not only an informational and social resource, but also 
a learning tool that enables new ways of creating and sharing knowledge. With to-
day’s networked society we can observe a new way of learning that is discovery 
based. Education cannot ignore those changes, cannot cling to the old habits and 
methods of teaching and learning from the last century. As Prensky said “our students 
have changed radically. Today’s students are no longer the people our educational 
system was designed to teach” [4]. 

Some people tend to think that “kids who are multiprocessing can't be concentrat-
ing. (…) the attention span of the teens at PARC-often between 30 seconds and five 
minutes-parallels that of top managers, (…) the short attention spans of today's kids 
may turn out to be far from dysfunctional for future work worlds” [1]. Consequently 
teachers are becoming challenged to develop new strategies in order to fulfil the needs 
and enhance the skills of their digital age students; to achieve better ways of capturing 
and maintaining students’ attention. 

We believe that we can only engage our students’ attention and motivation if we 
leverage the same tools. By getting to know their digital and immersive worlds; and 
becoming part of it. Teaching students in new ways is critical for creativity and inno-
vation to evolve. Web 2.0 tools are a way to reach digital natives, a way to connect 
with them and to catch and maintain their attention and motivation, particularly 
through games and other virtual 3D environments. 
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Today’s students have a close contact with a huge number of digital tools, creating, 
changing, rebuilding, and updating their profiles and their knowledge. They establish 
a network of connections that enables “Involve, Create, Discuss, Promote, Measure” 
[5] information and knowledge. It is now understood that information and knowledge 
are no longer for life nor in possession of a handful of eminent thinkers. It is public 
and it changes rapidly. It is now possible for everyone to build, share, acquire and 
innovate through the social Web, using the facilities and the potential of Web 2.0. 
These tools are available from any space and time, they are user friendly and with free 
access. New contents in different contexts grow, allowing a “connective knowledge” 
[6] between networked users. We have what we can call as a “learnovation” society. 
In fact, as Siemens refers, “the capacity to form connections between sources of in-
formation, and thereby create useful information patterns, is required to learn in our 
knowledge economy”, and “connections that enable us to learn more are more impor-
tant than our current state of knowing” [7]. 

In the follow section we will present and characterize our ongoing study. We will 
also present the learning theory that we find as being the best one for supporting the 
study. 

2   The Study 

We are conducting a research study that is being developed as part of a Doctoral Pro-
gram in Multimedia in Education at the University of Aveiro, under the name Knowl-
edge Building in Virtual Environments – Influence of Interpersonal Relationships. 
The study will be conducted in the tridimensional virtual environment called Second 
Life® (SL®) and with the support of Web 2.0 tools (like Diigo and Facebook). 

Before we chose the 3D environment we explored others like Activeworlds, Blue-
Mars, IMVU, MOOVE, There. We asked students for some cooperation in this task, 
asking them to select their favorite environment and why. The elected one was SL®. 
Second Life® itself as many of other “virtual worlds are not themselves games” [8]. 
Second Life® is a free to use 3D multi-user virtual environment, it is immersive, and 
it is imagined, designed, built and created by its residents (avatars). Second Life® is a 
playground for our imagination, a limitless platform - design, build, code, perform 
and collaborate, expanding the boundaries of creativity. It is a real life simulator, 
allowing all sorts of experiences and studies (from every field of science, humanities 
and art), all in a safe and controlled environment.  

Multi-user virtual environments (MUVE), with special emphasis on SL®  
have been used in an education context. Actually some of the major universities all 
over the world have a virtual representation/campus at Second Life® (cf. 
http://secondlife.com/whatis/destinationguide/category.php?c=learning). 

We perceived that we could learn in, with and from virtual environments. MUVE 
allows learning “through exploring environments, ‘realia’, lived and virtual experi-
ences with tutorial and peer-based support” [9]. These environments make students 
feel more confident, more open, more participative, more creative, and more respon-
sive. In fact, in the immersive virtual environments, students seem to attend training 
sessions because they want to learn. Students actually can interact with the simulated 
world “allowing them to engage with content (Bricken, 1991). Being able to learn 
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subject matter in the first person, as opposed to the third person” which is “experien-
tial, nonsymbolic, interactive, and multisensory” [3]. 

To contextualise this study we can refer that this research emerged from the need 
to “observe some of the variables that have been already identified by Bettencourt’ 
(aka Bekkers) study (2009) and give it continuity” [10]. These variables are related 
with three major areas: the person and their motivations; the relationships that exist or 
are established between avatars or between avatars and persons; and finally the social 
integration in Second Life® (by which we mean sense of community). We define 
avatar as “a digital persona that we can create and customize, it is our virtual 3D rep-
resentation” [22]. Although the three main areas are related and can’t be observed 
independently since they all are interconnected and influence one another. Our re-
search concerns are more focused on learning relationships that are established in real 
life and then flow into a virtual environment and then flow back into real life again, 
we are looking to establish whether this flow is complementary.  

We are observing in world teachers and learners in a formal context of learning and 
in an informal – or natural - context of learning. These teachers and learners represent 
our research sample – picked up among the Portuguese universities and polytechnics 
population. This is an intentional sample, non probabilistic type.  

The researcher (and teacher), is working with a target group of students (a regular 
class and an adult class, both Higher education students). Both sets of students are 
from an Education and Multimedia Communication Course. Each group of students 
was given a research challenge, their performance in this task was use to evaluate the 
effectiveness of Second Life®/Diigo in promoting collaboration, communication and 
interaction skills. Prior to work commencing, the students were asked to select a vir-
tual environment that could host students/teacher meetings. After a class discussion 
about the advantages and disadvantages of some virtual environments (2D and 3D), 
one was selected - Second Life®. Most of the students had no prior experience of 
Second Life®. The main goal was to help students to understand the importance of 
sharing information and discuss contents in an open place. The teacher only meets 
each class (in a formal way) once a week. The teacher also has some hours of contact 
out of the classroom (support hours). These hours suit the regular students but don’t 
meet the adult students’ needs (since they are part time, and have full-time jobs). The 
only way we found to give an extra support to the adult class was through a virtual 
environment. We discovered there were further opportunities for enrichment to eve-
ryone by encouraging the regular students to join the virtual tutorials. The teaching 
methodology uses the physical classroom hours to develop and work through practical 
content. The virtual classroom is being used to work and discuss around the theoreti-
cal content of the subject (using both Diigo - http://groups.diigo.com/group/lah2010 - 
and Second Life®). None of these spaces is closed to the community. Anyone can 
join us and contribute to the discussion and content sharing. We are working under 
the missive “I store my knowledge in my friends” [18]. If one of us does not know 
something we just check it with a friend. The students are connected to the network 
through other Web 2.0 tools (Facebook, HI5, Digg, LinkedIn, Plaxo, Twitter, several 
blogs), using the connections they establish in there to enrich the contents and discus-
sions around the class topics. The virtual meetings in Second Life® happen at  
the Academia Portucalis (cf. http://slurl.com/secondlife/Portucalis/218/167/22). The 
choice of this location was left for the students to decide, (the other option was the 
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official Higher School Island - SLESES). We should mention, at this point, that this 
tutorial methodology is not an obligation for students. They are cooperating with this 
task and in the virtual meetings of their own free will. We show an example of a vir-
tual meeting (cf. Fig. 1). We are applying a pedagogical philosophy of learning where 
the knowledge is built by students [24].  

The teacher is no longer the center of the knowledge; the role has evolved to being 
a guide, a facilitator. Helping students to search, select, relate, analyze, synthesize and 
apply information and therefore build knowledge. Teacher’s role changed from for-
mal into informal and collaborative. Teacher is there available (sharing and using the 
same virtual environments), motivating, promoting team work, cooperative learning 
and dialogue, stimulating the intellectual accuracy and facilitating student’s autonomy 
in their search for knowledge and understanding. The teacher becomes a mentor for 
students in a more reflective learning context. 

 

Fig. 1. Virtual meeting in Second Life® 

It is an exploratory and qualitative study. We intend to use surveys (with closed 
answers) to inquire about the reasons why people enter into Second Life® and also 
what kind of difficulties they experience in using the environment; if they felt curios-
ity about exploring the environment; what kind of activities are they doing, where and 
how long; what is the frequency of logging in and how many hours they stay logged 
in. We also intend to make some interviews when, and if, we feel need of an addi-
tional information, or a clarification / explanation about some of the collected data. 
Besides these two instruments we also will be working, and mostly, as observers, to 
identify key indicators (such as the avatar appearance and how the avatar behaves 
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when in a group or community), that will help us to clarify the level of growth or 
socialization of the avatar / person in the virtual environment of Second Life®. 

The main goals of our research are: 

• understand in which way the interpersonal knowledge in real life can com-
bine with the personal development/grow in virtual worlds – in particular 
Second Life®, and in this way achieve insights to a better understanding of 
the way knowledge is built in virtual worlds optimizing is use and then  
transfer it to real life contexts of learning – with an impact in the traditional 
classrooms; 

• analyse the several contexts of users logging in and identify the reasons for 
them to stay, how they grow, what they experience in Second Life®. 

We will try to understand the major differences of behavior between people who 
come to Second Life® by free will and the ones who were required to join the envi-
ronment. We intended to provide some “insights for all educators and researchers 
interested in using those environments as a teaching medium in real life, and propose 
new approaches to better prepare the university students for the marketplace that will 
emerge” [2], as well as to achieve a better understanding of how people grow and 
build knowledge in Second Life® in both formal and informal or natural learning 
contexts. And like in everything we believe informal or natural context is the one that 
seems more valuable.  

To achieve those goals we set our research questions along the following themes: 

• what are the main reasons / motivations for people to join Second Life® 
• what are the main factors for them to stay and play in Second Life® 
• what are their personal paths of development/growth in Second Life® 
• and in what way interpersonal knowledge cycling around real world and vir-

tual world. 

We expect this study to achieve improved understanding and better knowledge about 
immersive learning in order develop best practices for teaching and learning strategies 
in virtual environments. Subsequently, we  will transfer that knowledge to real life 
learning contexts and in this way provide best approaches for teaching and learning in 
a higher level. 

After a careful comparison with learning theories more often used to define and 
characterise learning contexts and learning environments we have concluded that 
Connectivism theory is the best one to support this particularly study. 

In the next section we will drew some insights about Connectivism and connective 
knowledge, presenting a literature review about these two topics. 

3   Connectivism and Connective Knowledge 

Connectivism is described as being the learning theory for the digital age. As Siemens 
said the theories most often used to describe the learning process (Behaviorism, Cog-
nitivism and Constructivism) do not preview in their outlines the way learning is 
impacted by technology, which is something that we cannot ignore in digital age. 
More often than not, technology “has reorganized how we live, how we communicate, 
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and how we learn” [7], there so learning theories of the new age should be reflective 
and with a glance at social environments, since learning (especially in its informal and 
natural form) often is widely influence by it. Other ways of achieving and reaching 
learning have arisen, due to social networks and the types of connections that the 
World Wide Web allows. As Vaill said, referred by Siemens, “learning must be a way 
of being – an ongoing set of attitudes and actions by individuals and groups” [11]. It 
is important to refer that we perceive learning as a “lifelong process of transforming 
information and experience into knowledge, skills, behaviors, and attitudes" [12]. To 
learn is to “acquire certain patterns” [13]. It is also the result of interactions and con-
nections that we establish with fellows of our community, peers, personal or social 
networks. In this way; “to know something is to be organised in a certain way, to 
exhibit patterns of connectivity” [13]. Connectivism learning theory states that 
“knowledge – and therefore the learning of knowledge – is distributive, that is, not 
located in any given place (and therefore not ‘transferred’ or ‘transacted’ per se) but 
rather consists of the network of connections formed from experience and interactions 
with knowing community” [13]. In a digital society, as the one we live, connections 
and networks are a reality, as the links that are established between users are. The 
Web’s users are no longer simple information collectors (Web 1.0), they are active 
and reactive users, developing and sharing content and information, influencing the 
build of knowledge of the other users. Each one of us has an intrinsic need of being 
part of cyberspace, of being known by our partners, an unfulfilled eagerness for 
communication, and to share our thoughts, needs and knowledge. We are now swim-
ming in the “real time, co-creative Web” [20]. We all are now content builders, in-
formation sharers, communicators. We all belong to a common space with no barriers, 
made of links, nodes and connections. Every day we establish new contacts, increas-
ing our networks, sharing and collecting new information, rebuilding our knowledge, 
and learning. 

At this point we can take a close look to the most considerable directions of learn-
ing in a digital interconnect society, according with Siemens [7]: 

• More often than likely we move into a variety of different and probably unre-
lated areas of knowledge over our life time; 

• We learn walking around through several chains of our life, such as commu-
nities of practice, social and personal networks, and while we develop 
“work-related tasks”; 

• We cannot separate learning and work activities anymore, since they are in 
many situations related. We are in continuously learning process, life-long 
learning; 

• Our brains, somehow, are being shifting by technology since “the tools we 
use define and shape our thinking”; 

• A theory that explain the links that are established between “individual and 
organizational learning” is needed since they both are learning organisms; 

• Technology can now support and deliver many of the learning processes (no 
matter if using the informal tools of Web 2.0 or a MUVE, if using a formal 
platform – LMS, PLE); 

• More important than know-how and know-what, is to know “where to find 
knowledge needed”. 
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Bessenyei supports this by stating that “the motivation for gaining and contextualising 
information becomes stronger if searching and evaluation becomes a cooperative, 
network activity. Students can significantly improve the efficiency of their learning if 
they take part in a network, or virtual community dealing with the given subject. Thus 
the collective knowledge once again becomes a source of individual knowledge (‘cy-
cle of knowledge development’). As the number of cooperative activities increases, 
personal social networks become the scene of informal exchange of expertise, and 
‘communities of practice’ develop. Besides the questions of ‘how’ and ‘what’ to 
learn, we now have the question of ‘where to learn’” [14]. 

Connectivism is “the integration of principles explored by chaos, network, and 
complexity and self-organization theories” [7]. It puts the emphasis of enable students 
with skills to search for, filter, analyze and synthesize information that they gather 
while exploring networks in order to achieve knowledge. This aspect gets importance 
every time information or knowledge “is needed, but not known, the ability to plug 
into sources to meet the requirements becomes a vital skill. As knowledge continues 
to grow and evolve, access to what is needed is more important than what the learner 
currently possesses” [7]. 

Knowledge has two dimensions, explicit and tacit ones. According with Brown, 
“explicit dimension deals with concepts - the ‘know-what’ - whereas the tacit deals 
with ‘know-how’, which is best manifested in work practices and skills. Since the 
tacit lives in action, it comes alive in and through doing things, in participation with 
each other in the world. As a consequence, tacit knowledge can be distributed among 
people as a shared understanding that emerges from working together” [1].  

Connectivism is based in the assumption that decisions are made under conditions 
that change fast allowing new information to continually be acquired. For this reason 
the capacity to distinguish and select what is important becomes essential, and there 
so the capacity to recognise when the new information alters what we previously 
known, reshaping the knowledge, rebuilding the learning. 

Connectivism main assumptions are [7]: 

• “Learning and knowledge rests in diversity of opinions. 
• Learning is a process of connecting specialized nodes or information sources. 
• Learning may reside in non-human appliances. 
• Capacity to know more is more critical than what is currently known 
• Nurturing and maintaining connections is needed to facilitate continual learning. 
• Ability to see connections between fields, ideas, and concepts is a core skill.  
• Currency (accurate, up-to-date knowledge) is the intent of all connectivist 

learning activities.  
• Decision-making is itself a learning process. Choosing what to learn and the 

meaning of incoming information is seen through the lens of a shifting reality. 
While there is a right answer now, it may be wrong tomorrow due to alterations 
in the information climate affecting the decision”. 

In the next section of the paper we will relate Connectivism and Second Life® and 
how this learning theory can be applied into learning contexts that are developed and 
build in this virtual environment. 
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4   Connectivism and Immersive Worlds 

As Siemens observed, the major learning theories do not take into account the impact 
of technology. In fact, these major theories (Behaviorism, Cognitivism and Construc-
tivism) do not relate, or explore, the concept of learning that occurs outside of a per-
son. With technology much of the information, and therefore learning and knowledge, 
is stored and manipulated by technology. Connectivism intends to fulfil a gap in 
learning theory, delivering a one that is based in the “impact of technology and new 
sciences (chaos and networks) on learning” [7]. Nowadays people store pretty much 
everything in networks, depending of technology for their daily lives. We work, learn, 
socialize, and interact through technologies.  

Second Life® is an online immersive 3D multi-user virtual environment, where 
each user (or resident, as they are called) is able to have a life that can simulate the 
real life in almost every aspects (adding some other features that humans can’t do at 
real life) and it is represented in world by his/her avatar. In fact, and according to 
Linden Lab® itself, “Second Life is a virtual world that allows its residents to create 
completely original content using atomistic building tools in a shared and globally 
accessible space” [15]. 

As we previous stated we believe that Second Life®, having itself MUVE’s 
(Multi-User Virtual Environment) characteristics, have great possibilities if used for 
education and learning purposes. This environment is like an “ever growing virtual 
playground that is limited only by the creativity of its users” [16]. According with 
Federation of American Scientists it will allow us “to build 3-D objects collabora-
tively and in real time with others in the same world” [17], with major applications at 
“building, design, and art principles”. On the other hand, Second Life®, is a “rough 
simulation of the natural world, with meteorological and gravitational systems, the 
possibilities of experimenting with natural and physical sciences are endless”[17], and 
all this “in a safe and controlled environment” [17]. The twist is that in an immersive 
environment we are walking inside the material, not just viewing it from a distance. In 
fact, Second Life® and other MUVEs “have attracted a growing and increasingly 
sophisticated community of practice (Wenger, 1998) focused on the topic of teaching 
and learning in 3D immersive worlds” [3].  

SL® is not designed primarily as an educative tool, however, as previously 
indicated, it can be used in several learning contexts. Second Life® seems to be a 
good option to emulate a virtual classroom. To facilitate a more effective learning 
environment SL® requires augmentation through adding tools that enable, for 
instance, students’ and teachers’ content sharing. The combination of the tools will 
connect students to the network and to the links of information. Each virtual 
environment has its role and importance in the knowledge building. 

SL® as a learning platform reflects the assumptions of the Connectivism theory in 
many ways. We know nowadays that information and knowledge are transitory, cha-
otic and unstable, there is an inherent need of a continuous learning (life-long learn-
ing). SL® enables a contact and connection with a diversity of opinions, nodes, links 
and specialized information sources. Because it is digital, virtual and immersive it 
allows those information links to be more interactive, which enhances the learning 
and information sharing. It is an endless network of links allowing contacts to flow in 
between virtual platforms (2D, 3D) and real life.  
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On the other hand, the motivation, feelings and sense of community belonging that 
are generated among SL® users helps to create, develop and maintain connections, 
and facilitates a process of continuous and natural learning. The environment has 
available a huge number of communities and groups, according with likes, needs, 
interests. It is easy to find a group with who we feel affinity for one or other reason. 
Inside these groups or communities relationships are established and information 
flows. Members build and share, becoming content providers themselves.  

Connections are made and the network of relationships grows and gets enforced 
progressively. The bonds that are created between the members in many situations 
jump the borders of the 3D environment. They are enforced outside through a 2D 
platform or even at real life. Connections are like a snowball effect. The individual 
network is made of, or complemented, with their friends’ networks. As Stephenson 
said “I store my knowledge in my friends” [18]. In this digital age we have a network 
of connections that is made of links and nodes with people. It is a “collective knowl-
edge through collecting people” [18]. Actually most people know an ‘expert’ who 
they can go to, and that is the power of a network, all contributing expertise. Once 
again we go into the premise of Connectivism “Know-how and know-what is being 
supplemented with know-where (the understanding of where to find knowledge 
needed)” [7]. Internet provides new ways of making those connections, provides an 
extra dimension of collaborative sharing. Knowledge is “distributed, because it is 
spread across more than one entity. A property of one entity must lead to or become a 
property of another entity in order for them to be considered connected; the knowl-
edge that results from such connections is connective knowledge” [6].  

Knowledge management is about maintaining the nodes (a node is a knowledge 
base plus human interpretation), adding fresh ideas, removing outdated knowledge, 
rebuilding perceptions and therefore learning. And again ability to “know more is 
more critical than what is currently known”. Virtual environments, like SL®, can be 
an endless network of connections, or relationships, where knowledge can be distrib-
uted across a community of people.  

The establishment of ties and bonds between people are required since “to learn is 
to immerse oneself in the network” [13]. In a virtual environment, in theory, there are 
no barriers or borders, and information flows, people build and share content, rela-
tionships are set up, the net of connections extends and we achieve knowledge. This 
acquisition is made in a natural way, by participating in a community, by sharing, 
discussing and launching ideas, contents and information, therefore a “learning activ-
ity is (...) a conversation undertaken between the learner and the other members of the 
community” [13]. It is a natural process of interaction and reflection with the guid-
ance and correction of expertises or peers.  

Second Life, as a natural and informal virtual environment, can be used for the set 
of e-learning 2.0 contexts. Downes defines e-learning 2.0 as being “an approach to 
learning that is based on conversation and interaction, on sharing, creation and partici-
pation, on learning not as a separate activity, but rather, as embedded in meaningful 
activities such as games or workflows” [13]. In the virtual 3D environments we can do 
everything we just described. Actually, these immersive environments “bridges the 
gap, so people live the experience, live the learning, and thereby learn better” [10]. For 
us these are alternative methods of presenting content, as an attempt to catch and main-
tain student’s attention. In fact immersive worlds have a huge potential for education 
because they can facilitate “collaborations, community and experiential learning” [19]. 
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5   Conclusion 

In this paper we set out to share some of the literature review that we are outlining 
currently, related with the learning theory of Connectivism and its relation with im-
mersive virtual environments.  

As we have mentioned previously we expect, with this research, to achieve a better 
knowledge about immersive learning and therefore transfer that knowledge to real life 
learning contexts and in this way provide best approaches for teaching and learning in 
a Higher level. Immersive environments seem to facilitate the development of e-
learning 2.0 situations specifically because it stimulates teachers’ innovation of their 
practices and leads them into a collaborative approach with students. Teachers and 
students become partners and interact socially to a common goal. The process of 
teaching and learning tend to be more focused on the development of skills: critical 
thinking, making initiatives, entrepreneurship, responsibility, teamwork, respect for 
others and their differences, inter-culturality” [2]. We tend to agree with Wagner 
when he refers that MUVEs are “an ideal pedagogical resource” [17], special because, 
“acting in virtual communities is nothing new to homo zappiens and is part of normal 
life” [21], actually, in this digital age and for the most common users “both real and 
virtual life are components of their lives, without considering one less valuable or real 
than the other” [21]. 

The immersive virtual environments, based on its characteristics, favour the social 
interactions and the creation of links, connections and nodes. These are the basis for 
knowledge building, and therefore for learning. Fundamentally, this is what Connec-
tivism is all about: establishing personal and social networks. In  these networks a 
natural learning context emerges, a natural way of seeking knowledge. Digital stu-
dents have a whole net of connections and relationships, real and virtual ones. Virtual 
environments tend to facilitate the contacts, tend to favour the person’s emancipation. 
Everyone can access to information and therefore transform it into knowledge, 
through conversations and interactions with others. Since virtual immersive worlds, 
like Second Life® are by its nature informal environments, access to knowledge be-
comes also natural and an easiest process. If we add to it the other tools we can use at 
web 2.0 and the connections we establish there, then we can have a huge network of 
connections, links and nodes and knowledge building achieve a whole new dimen-
sion. In a networked society the knowledge is build by students (with teachers’ guid-
ance) and learning becomes a process of social nature. 
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Abstract. School surveys and reports on integration of ICT in teaching and 
learning indicate that the technology is mainly used in traditional learning envi-
ronments. Furthermore, the most frequently used software in the classrooms are 
general tools like word processors, presentation tools and Internet browsers. 
Recent attention among youngsters on social software / web 2.0, contemporary 
pedagogical approaches like social constructivism and long time experiences 
with system dynamics and simulations, seem to have a hard time being accepted 
by teachers and curriculum designers. How can teachers be trained to under-
stand and apply these possibilities optimally that are now available in the class-
room and online, on broadband connections and with high capacity computers? 
Some views on practices with the above-mentioned alternative approaches to 
learning are presented in this paper, focusing particularly on the options for 
online work and learning programmes. Here we have first hand experience with 
adult and mature academics, but also some background with other target 
groups. 

Keywords: Learning styles, social software, Web 2.0, social constructivism, 
system dynamics, simulation. 

1   Introduction 

In international comparative surveys, e.g. PISA[1], researchers ask whether today’s 
students are prepared for future challenges?  

- Can they analyse, reason and communicate effectively? Do they have the ca-
pacity to continue learning throughout life? The OECD Programme for Inter-
national Student Assessment (PISA) answers these questions and more, 
through its surveys of 15-year-olds in the principal industrialised countries. 
Every three years, it assesses how far students near the end of compulsory 
education have acquired some of the knowledge and skills essential for full 
participation in society. 

Findings vary throughout the OECD world. Norwegian results in reading, scientific 
and mathematical literacy appear to be very disappointing, while Finnish students 
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score among the highest. At the same time, Norway is on top using ICT in schools, 
while Finland is a bit behind. Norwegian educational authorities have been searching 
for ways and means to mend the failing knowledge level among students - and per-
haps taking advantage of the investments made in new technology for schools. 

How can these facts be explained? Is it the introduction and applications of ICT 
that causes the low academic scores in Norway? 

1.1   Low Integration of ICT 

A recent survey, Education, Curricula & Technology (ECT, 2007-10)[2], among 
teachers in Norwegian secondary schools reveals that ICT is abundantly present in 
schools, but there are hardly any signs that its full potential is approached. Traditional 
learning environments are copied into the new technology, standard software is the 
most common ICT activity reported. There seem to be a lack of competent role mod-
els for teachers; they are hampered by their own background and traditions in learning 
and teaching. 

In Mathematics for instance, the survey[3] shows that teachers are very confident 
in their own competence in mathematics, and that their command of ICT tools is suf-
ficient. Spreadsheets are useful for calculations, for making tables and drawing 
graphs, but are rarely used for simulations, testing of hypotheses or applications that 
are more advanced. Dedicated software e.g. for geometry, is rarely used, and it seems 
that teachers lack the experience and insight to see the learning potential in applica-
tion of advanced software. A mere knowledge of the software and competence within 
mathematics are not sufficient, however; it also requires ability to use the software in 
proper didactical and subject oriented ways.  

Similarly in social sciences[4], Internet is used for finding maps and statistical 
facts, PowerPoint is used to show photos and group work and Word is used to write 
up reports. But dedicated geographical information systems (GIS) are rarely used; 
simulations of populations or economic systems are hardly mentioned. 70% of the 
responding teachers claim that they are interested or very interested in applying ICT 
in their teaching. But a much lower fraction is actually using it more than as a com-
munication or distribution tool through Internet and LMS. 

Also in natural sciences,[5] the findings are in the same categories. Reports from 
excursions are written in Word, illustrated by digital photos, but no simulations of e.g. 
food chains or marine balances are applied. Subject specific software and web sites 
are rarely used, and many teachers claim that there are many other and more impor-
tant activities to fit into restricted time frames, than to waste time on ICT. 

Reports on findings within practical and aesthetical curriculum subjects [6] [7] [8] 
and in languages[9] also indicate findings in the same direction.  

General conclusions from this first part of the ECT project is that teachers are posi-
tive to the use of ICT in schools, they are fairly confident about their own skills both 
in subject matters and in ICT, but they stick to general software, parts of an LMS and 
Internet. Teachers only integrate fractions of the new technology into their methodol-
ogy and learning environment for students. Reasons they give for low infusion of ICT 
varies, but are very often related to lack of time and doubts about the learning effect 
of ICT; other activities are deemed more important for the learning outcomes. 
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2   Contemporary Pedagogical Approaches  

The main pedagogical approaches the last decades have been based on behaviourism, 
cognitivism, and constructivism[10]. With the development of online learning, con-
structivism has emerged as the more appropriate for the creation of online learning 
environments[11]. Collaborative learning in communities has opened up ways to 
deeper learning and gaining of insight through the necessity of formulating own tenta-
tive points of view, the negotiation of meaning and construction of new knowledge.  
Social constructivism seems to fit the online learning environment perfectly. 

Bruner's[12] constructivist theory is a framework for instruction based on the study 
of cognition and child development research. Bruner claims that learning is an active 
process in which the learner constructs new ideas and concepts based on his or her 
current and past knowledge. Rather than being a passive recipient of information, the 
learner must select and transform information, construct hypotheses, make decisions 
and rely on a cognitive structure to do so[13] Constructivism has been further  
developed and adapted to different learning environments, in particular social  
constructivism. 

Social constructivism emphasizes the collaborative nature of learning. This ap-
proach is partly based on the work of the Russian psychologist Vygotsky, who in-
sisted that learning takes place in a social context.  As a consequence, students join a 
knowledge-generating community and in collaboration with others solve problems 
and assignments in a context as close to reality as possible. Processing and assessing 
information, negotiation of meaning and co-constructing new knowledge are impor-
tant tasks. The students use information they gather actively by applying it in discus-
sion with others. Studies should in principle be undertaken for a purpose, and the 
participants should critically assess information according to relevance and usefulness 
in solving the task at hand. 

3   Learning Styles 

Information is not knowledge, 
Knowledge is not wisdom, 
Wisdom is not truth, 
Truth is not beauty, 
Beauty is not love, 
Love is not music, 
and Music is THE BEST.  
from Frank Zappa, "Packard Goose" 
 
The DIKW pyramid: Data, Information, Knowledge, Wisdom[14] indicates that there 
is a clear distinction between data and information, between information and 
knowledge and again between knowledge and wisdom or insight. We all ‘drown’ in 
data and pieces of information. According to this view and to traditional constructivist 
philosophy, teaching by merely disseminating information is rather futile. Information 
can be compared to water. You can throw it on students by the buckets, but most will 
run off or evaporate.  To construct knowledge, the students must be in a learning 
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mode. Understanding and insight does not occur automatically. Learning is a 
cognitive activity taking place in the student’s brain. Focus must be on learning 
processes rather than on teaching. 

There are several approaches to the creation of good learning environments, where 
students are encouraged to engage in learning activities with knowledge construction, 
deep learning, insight and wisdom as goals. Socio-constructivism emphasizes the 
negotiation of meaning leading to deeper learning and insight. Then students obtain 
and discuss information in order to construct knowledge.  

To obtain and select information, it is claimed that learning increases with the 
number of senses activated. If we can hear, see, taste, smell, touch and feel, we 
remember and understand better than if only one of our senses is in use. Some are 
more visual in their approach to learning, others more auditive or maybe tactile[15].  
A person who prefers a tactile approach learns better if he or she can move around, 
touch things and learn through their fingers so to speak.  If a student can apply his or 
her preferred learning style, learning becomes easier according to this theory.  

David Kolb [16] introduces another approach with four learning styles: The 
‘converger’, the ‘diverger’, the ‘assimilator’ and the ‘accomodator’. 

‘Convergers’ prefer working with abstract conceptualization and active experiments. 
They like making practical applications of ideas and solve problems. The ‘divergers’ 
like concrete experience and reflective observation. They prefer finding different 
perspectives. Characteristic for ‘assimilators’ is that they like making theoretical models 
and reason inductively. ‘Accomodators’ according to this theory prefer concrete 
experience. They engage with their surroundings and do things rather than read about 
them. 

Kolb developed the ‘Learning Style Inventory’, an assessment method used to 
determine an individual's learning style.  

Other more controversial approaches to learning, like neuro-linguistic 
programming [17]  and ‘Accelerated learning’ [18] also emphasize the learning style 
approach. ‘Accelerated learning’ introduces the ‘multiple intelligences’, like visual, 
kinesthetic, linguistic, social, naturalist and musical intelligences.  According to this 
theory, learning increases with several intelligences activated.  

The efficiency of various approaches to learning can always be discussed. Anyway, 
it is fairly obvious that the traditional one-way lecturing or teaching has its 
weaknesses. Modern learning environments should probably look more like a 
‘smorgasbord’ of learning resources and learning methods, where students have the 
opportunity to pick and choose, rather than the teacher serving one ready made, same 
style dish to all. 

The application of ICT in education can facilitate this. However, it must be clear 
that computers are just tools. The tools alone can not make the various learning 
activities and resources. The teachers; the pedagogues, must be properly trained for 
building these kinds of learning environments. Solid subject knowledge, pedagogical 
skills, empathy and engagement are still the important factors for the ‘CREAM’ 
strategy for learning[15]. This strategy involves Creativity and confidence to use 
individual learning styles, Reflections on own learning, Effective organization of the 
learning environment, Activity; physically and mentally, and Motivation. Technology 
can just facilitate when appropriate, never substitute for the good teacher.  
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4   Social Software/Web 2.0 

According to Wikipedia  the term "Web 2.0" is commonly associated with web 
applications that facilitate interactive information sharing, interoperability, user-
centered design, and collaboration on the World Wide Web[19]. The important 
characteristic of Web 2.0 is to remove the perception of interaction between human 
and computer to the benefit of social interactions between humans, where the 
technology has been “blackboxed”. Typical tools are hosted services like blogs, 
Facebook, twitter, video-sharing sites and wikis. The point is that the website is 
interactive. Instead of just passively reading a text the user is encouraged to contribute 
with texts, pictures, additional information, opinions etc. The O’Reilly Media 
arranged a conference on the topic on the topic in 2004 and Tim O’Reilly is therefore 
associated with the concept Web 2.0[20]. Professor Tim Berners-Lee who has been 
credited with inventing the World Wide Web, thinks that the concept of Web 2.0 is a 
“piece of jargon”[21], as the social tools were embodied in the first place. 

5   System Dynamics and Simulations 

System thinking and system dynamics with simulations seem to have a hard time 
being broadly accepted by teachers and curriculum designers. The visions of the de-
velopers of system thinking and software tools to study the dynamics of real world 
models were also opening up for new approaches to learning. Class discussions of 
models with flows and accumulations, mutual interactions of dependent variables etc 
seemed an activating and student engaging exercise.  

It is all based on theories by Jay Forester[22] at MIT and others, starting with his 
speech at The Club of Rome in 1970, where he introduced the World Model[23]. His 
ideas continued to develop through several phases, e.g. by his work with Gordon 
Brown [24] on learning strategies for all school levels (K-12), for better integration and 
involvement of ICT in the learning of several school subjects. Important for the wide-
spread interests in system thinking is also P. Senge’s book The Fifth Discipline[25]. 

New and more flexible tools have replaced the old versions of Dynamo[26], 
Stella[27], PowerSim[28] that introduced graphical interfaces for simpler implemen-
tation of models and simulations. Both teacher trainers and teachers of today should 
be offered the possibility to exploit system dynamics as an educational method. This 
is a way of investigating, studying and learning about complex systems, particularly 
in social and natural sciences, but also in other subjects like mathematics, physical 
education etc. 

Already at the WCCE 90 in Sydney, Australia, in a paper on System dynamics as 
an Educational Method, it was claimed that 

Our surrounding world consists of complex systems, too complex to be 
grasped by our minds without assistance. . . . Building and manipulating mod-
els help us to understand the dynamics of such systems. . . . Computer technol-
ogy has made manipulation and calculations much easier, while authoring  
systems for simulations have made model construction simpler[29]. 
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Here experiences and recommendations were presented, including the three stages: 

• Simple simulations of dynamic processes where students study effects of changing 
different parameters; the model is hidden, prepared by the software producer 

• Model and simulation studies, where the model is graphically and/or mathema-
tically visible, relations/equations may be altered and parameters adjusted for re-
peated running of the simulations 

• Development of their own system dynamic models, based on subject knowledge, 
ability or creativity to see relations between involved variables and constants, then 
testing hypothesis through simulations of the model to see what is in agreement 
with nature or with other experiences[29]. 
 

These stages are meant to gradually introduce teachers and students to complex sys-
tems related to subjects in question or cross-curriculum topics. The first stage, the 
black-box simulation, demonstrates - assuming that the model is correct and realistic - 
what the consequences are when changing one or more of the variable parameters, 
and provides training in systematic thinking and testing of models. It is a well known 
method and is the basis for a lot of computer games and training scenarios.  

The real system thinking comes when students are able to enter stage two, having 
proper software and visible models available. They discover relations between vari-
ables in nature or other systems; they may play with the model construction and see 
what alterations lead to. Running the simulation for each change reveals what the 
results are. It is a perfect tool for group discussions and collaborative learning. 

The real deep learning comes with the third stage, when students are challenged to 
construct their own models of complex systems they shall study, e.g. balance between 
prey and predators in an isolated system, or the economy of a youth club. This part 
requires access to a simplified interface of a software system, an authoring tool that 
makes model construction simple even if the model is complex. It requires solid sub-
ject or cross curricular knowledge by the students! Not only superficial knowledge is 
required, but an understanding of the system to be modelled. The role of the teacher is 
important, as a guide and provider of hints and ideas during the process. A simulation 
of the model follows to see if the results appear reasonable. The final proof of the 
pudding is a comparison or testing of the simulation versus the real world system. 

By introducing these stages and methodology to teachers they may be convinced 
that there are options for learning environments that may lead to better and more effi-
cient use of the technology. The ideas were tested with students in the 1990-ies, using 
the existing versions of Stella and PowerSim at the time. The responses and results 
were positive - even with the technology and software existing twenty years ago.  

Today’s increased computer capacity, broadband connections and better teacher 
knowledge of ICT, should count in favour of even better results in 2010. For support 
and professional development there is a System Dynamics Society[30]. There are 
annual conferences, particular providers for K-12 adapted learning environments, 
CLE[31], for researchers and educators at all levels working with system dynamics 
for learning purposes. There are also lots of online simulation games, e.g. Sim City, 
and many improved tools are available, both commercially and as freeware. 
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The above “marketing” of system dynamics is only meant as an example of how 
certain tools and educational methods can benefit learning outcomes and usefulness of 
ICT in education. There are many other dedicated methods and tools that work in 
particular subjects, topics and learning situations that can provide similar advance-
ments towards better integration. Hopefully teacher educators, in-service providers 
and others that work with ICT in schools can demonstrate and offer introductions and 
access to such possibilities. This may widen the teachers’ visions and practice beyond 
application of word processors and presentation software in their classes. May be we 
will then find better learning results related to the technology? 

6   How to Train Teachers 

Teachers who are already out in schools or universities will have a constant need for 
professional upgrading. This is particularly true for professors and academic staff who 
are dealing with higher education and meant to be models for their students in future 
careers.  

6.1   Professional Development 

Adults and mature academics are in constant need for professional development. The 
introduction of ICT and its proper application in modern learning environments are 
important measures in that respect.  Shorter and less formal courses may be an option 
for academic staff who does not want to take a leave in order to be updated. 

The need for access to education on a global scale requires new and flexible ways 
to offer education, also at university level. This has encouraged the globalisation of 
some ideas initiated during the NITOL project [32], further developed in European 
projects, i.e. courses on how to tutor and develop online learning. 

An online programme for in-service and upgrading of teachers, particularly aiming 
at university and college staff, including teacher trainers, has been offered and tested 
in a global setting. This set of two courses at master’s level, named E-teaching I and 
II, awarding 10 + 10 ECTS credits, has been very well received. Reactions from 
course participants document both initial lack of competencies in the field of e-
learning, and the acquirement of new knowledge and skills. 

6.2   The E-Teaching Courses 

The growing demands for higher education around the world render particularly uni-
versities in developing countries vulnerable. Economy, campus facilities as well as 
access to qualified staff set limits for enrolment of new students far below national 
and regional demands. Vast masses of knowledge-hungry candidates are knocking on 
the university gates. Available resources are insufficient to meet the needs through 
traditional systems and organisations. 

Most developed countries have programmes for foreign aid, financing education 
etc. in developing countries. There is almost no end to the needs for solving the most 
urgent situations. Much of the efforts towards education go into primary and adult 
education in order to overcome illiteracy. By the time these obvious and urgent needs 
are met, there are hardly any means left for higher education, let alone for in-service 
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or further education of already qualified teachers and other academics. In some cases 
bursaries or grants are offered for further studies or post graduate work at institutions 
in developed countries, thus taking the grantees away from important duties and stu-
dents at their home institutions. The training in a different cultural setting may even 
be of less value when they return, or still worse, may tempt the grantees to continue 
working under better conditions in the developed parts of the world. 

Could net based study programmes, developed and anchored locally, be a way to 
keep the academics at their home institutions, thus creating new learning environ-
ments for larger masses of their countrymen? This may improve capacity, accessibil-
ity and cost effectiveness for more students, and reduce the brain-drain from already 
scarce resources. 

Two dedicated courses on e-learning, both at master’s degree level, each awarding 
10 credits (ECTS), are offered globally online to professors and teaching staff. 

- E-teaching 1, basic online methodology and pedagogical principles for tutors 
[33] 

- E-teaching 2, planning, designing and development of online courses [34] 
 

The courses were developed on the basis of material and experiences from collabora-
tive EU projects on e-learning (MENU) and take advantage of expertise at partner 
institutions. In principle, the courses are to be financed through student fees. During 
the pilot period, however, available funding has allowed to establish bursaries to 
cover greater parts of the fees for participants from developing countries. Economy 
has thus not been a major obstacle for interested staff members so far. The major 
challenges that remained are related to lack of time and to the unstable infrastructure, 
causing some of the registered students to drop out without completing the course. 

The lack of infrastructure and access to modern technology is often argued against 
this strategy for offering higher education to target groups in developing countries. 
Statistics now show, however, that the situation is changing drastically. It is thus 
reason to believe that within a few years’ time the access to Internet will be rather 
widespread also in the developing world. Therefore, preparing the present and future 
teaching staff at universities and schools in these regions for the new learning arenas 
may be of particular value to strategies, plans and activities. Despite the present low 
coverage, the relative growth is rather impressive[35]. 

Pedagogical approaches to effective learning are changing with trends and time, 
also for online learning. The online E-teaching courses have both presented and prac-
ticed a social constructivist approach, a method that has caught great interest among 
the highly qualified students, i.e. professors and teachers. This method  is claimed to 
be  a suitable method to make online learning an attractive alternative for higher edu-
cation, particularly in lifelong learning perspectives.  

An extra asset here is the high level of knowledge among the participants, all of 
them being well qualified academics. It is thus a matter of tutoring and guidance to 
make collaboration, peer tutoring and constructive criticism among peers constitute a 
strong learning resource. To many of the participants this way of studying and learn-
ing is new, and it has taken both time and efforts to break their academic habits  
and convince them of the benefits. The final results, however, have come out very 
positive. 



 ICT-Supported Education; Learning Styles for Individual Knowledge Building 223 

 

References 

[1] PISA - OECD Programme for International Student Assessment, 
http://www.pisa.oecd.org/pages/ 
0,2987,en_32252351_32235731_1_1_1_1_1,00.html 

[2] Education, Curricula & Technology (ECT), 
http://www.hsh.no/fou/forskningsprogram/ect.htm 

[3] Tuset, G.A.: Matematikkfaget og bruk av IKT på ungdomstrinnet: - Hvem er lærerne som 
bruker IKT i matematikkundervisningen? In: SHUC (2010) (in print) 

[4] Andersland, S.: Skulefagundersøkinga 2008/2009 - Fagrapport samfunns-fag. In: SHUC 
(2010) (in print) 

[5] Fadnes, P.: Skolefagundersøkelsen i ECT-prosjektet - Fagrapport Naturfag. In: SHUC 
(2010) (in print) 

[6] Liten bruk av IKT-verktøy i kunst og håndverk – fornuftig bortvelging eller vegring og 
inkompetanse? In: SHUC (2010) (in print) 

[7] Espeland, M., Arnesen, I.G.: Musikkundervisninga på ungdomstrinnet og bruk av IKT - 
eit tenleg instrument for heile musikkfaget? In: SHUC (2010) (in print) 

[8] Arnesen, T.E.: IKT i kroppsøving på ungdomstrinnet - som lærarane ser det. In: SHUC 
(2010) (in print) 

[9] Flatøy, I.: Bruk av IKT i norskfaget på ungdomstrinnet: ei styrking eller ei svekking av 
faget? In: SHUC (2010) (in print) 

[10] Siemens, G.: Connectivism: A learning theory for the digital age (2004), 
http://www.elearnspace.org/Articles/connectivism.htm  
(accessed February 2010) 

[11] Net Pedagogy Portal, 
http://www.thewebworks.bc.ca/netpedagogy/Evolution/ 
evolution.html (accessed February 2010) 

[12] Bruner, J.: The Process of Education. Harvard University Press, Cambridge (1960); 
Bruner, J.: Going Beyond the Information Given. Norton, New York(1973) 

[13] Kerlins.net, 
http://kerlins.net/bobbi/education/teachonline/pedagogy.html, 
link to Constructivist theory, Bruner, 
http://tip.psychology.org/bruner.html (viewed February 2010)  

[14] Rowley, J.: The wisdom hierarchy: representations of the DIKW hierarchy. Journal of  
Information Science 33(2), 163–180 (2007) 

[15] Cottrell, S.: The study skills handbook, Palgrave (2008) 
[16] Kolb, D.: Experiential learning: Experience as the source of learning and development. 

Prentice-Hall, Englewood Cliffs (1984) 
[17] Beaver, D.: NLP for lazy learning, how to learn faster and more effectively, Vega (2002) 
[18] Gardner, H.: Theory of Multiple Intelligences,  

http://www.accelerated-learning.net/multiple.htm (accessed Febru-
ary 16, 2010) 

[19] http://en.wikipedia.org/wiki/Web_2.0 (accessed February 22, 2010) 
[20] http://oreilly.com/web2/archive/what-is-web-20.html (accessed 

February 22, 2010 ) 
[21] http://en.wikipedia.org/wiki/Web_2.0#cite_note-

developerWorks_Interviews:_Tim_Berners-Lee-3#cite_note-
developerWorks_Interviews:_Tim_Berners-Lee-3 (accessed February 22, 
2010) 



224 H. Haugen, B. Ask, and S.Å. Bjørke 

 

[22] Forrester, J.W.: World Dynamics. Productivity Press, Portland (1970) 
[23] ISEE, System dynamics for kids, 

http://www.iseesystems.com/community/connector/Zine/ 
MayJune04/hight.html 

[24] Origin of system dynamics,  
  http://www.systemdynamics.org/DL-IntroSysDyn/origin.htm 

[25] Dynamo language, 
http://www.eric.ed.gov/ERICWebPortal/custom/portlets/ 
recordDetails/detailmini.jsp?_nfpb=true&_& 
ERICExtSearch_SearchValue_0=EJ351446&ERICExtSearch_SearchTyp
e_0=no&accno=EJ351446 

[26] Dynamo language, http://www.eric.ed.gov/ERICWebPortal/ 
custom/portlets/recordDetails/ 
detailmini.jsp?_nfpb=true&_&ERICExtSearch_ 
SearchValue_0=EJ351446&ERICExtSearch_SearchType_0=no&accno= 
EJ351446 

[27] Stella software, http://www.mpassociates.gr/software/ 
catalog/sci/ithink/stella.html 

[28] Powersim homepage, http://www.powersim.com/ 
[29] Haugen, H.: System Dynamics as an Educational Method. In: McDougall, Dowling (eds.) 

Proceedings from IFIP WCCE 1990, Computers in Education. C. North Holland, Am-
sterdam (1990) 

[30] System dynamics Society, http://www.systemdynamics.org/ 
[31] CLE - the Creative Learning Exchange, http://www.clexchange.org/ 
[32] NITOL, http://ans.hsh.no/nitol/ 
[33] E-teaching 1, http://w.uia.no/videre/e-teaching1 (viewed May 2, 2009) 
[34] E-teaching 2, http://w.uia.no/videre/e-teaching1 (viewed May 2, 2009) 
[35] Internet World Stats http://www.internetworldstats.com/stats.htm 

(Viewed January 03, 2008) 



 

M.D. Lytras et al. (Eds.): WSKS 2010, Part I, CCIS 111, pp. 225–237, 2010. 
© Springer-Verlag Berlin Heidelberg 2010 

Effective Design and Evaluation of Serious Games:  
The Case of the e-VITA Project  

Dimitra Pappa1 and Lucia Pannese2  

1 National Centre for Scientific Research (NCSR) “Demokritos”, 15310 Agia Paraskevi, Greece 
2 Imaginary srl. Via Mauro Macchi, 52 - 20124 Milano, Italy 

dimitra@dat.demokritos.gr, lucia.pannese@i-maginary.it 

Abstract. Learning and training are presently facing new challenges and a 
strong transformation. The use of electronic games for education (game-based 
learning) promotes an agile, immersive and stimulating form of learning that 
fosters learner engagement and motivation. Nonetheless, the design of effective 
and engaging educational games is a creative process that is unique to each 
situation. This paper discusses the inherent challenges of building intellectually 
appropriate and engaging games and presents the methodology adopted in the 
case of the e-VITA project that applies GBL to promote knowledge sharing and 
transfer for intergenerational learning. The paper analyses the e-VITA frame-
work for SGs evaluation, which is central to the project’s iterative development 
approach. Early findings stemming from the validation of the e-VITA prototype 
game are also presented.  

Keywords: Serious games, game-based learning, evaluation, design, frame-
work, informal learning. 

1   Introduction: Learning and Serious Games 

Learning and training are presently facing new challenges and a strong transformation: 
a swiftly growing knowledge society in which knowledge acquisition and transfer are 
major elements of human activities and definitely the main creative force, demands 
new approaches to learning as well as to knowledge sharing and management.   

At the same time the demographic changes in Europe’s population, as well as the 
rapid changes in the market that businesses have to face, as well as the needs of “gen-
eration Y” – the digital natives [1], children born with technology shaping their minds - 
request innovative concepts and pedagogical models for effective knowledge sharing 
and management in society, in business and in schools. Traditional learning methods 
that have worked in the past have proven ineffective for the students of today. The 
current generation of students, having grown up with technology, are developing “new 
forms of evaluation skills and strategies”[2] and seek interactivity and fast-paced, visu-
ally stimulating and engaging learning experiences, in stark contrast to the content 
traditional educational systems are designed to offer [2].The development of methods 
for engaging different generations, kinds of people, company roles,… in simultaneous 
learning processes becomes also crucial for today’s society. Modern technologies are 
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transforming learning, changing where, what and how we learn.  Learning is becoming 
ubiquitous, a life-long process that can also take place outside the classroom. Nowa-
days non-formal and informal learning methods are becoming widely used in very 
many different contexts. 

Serious games (SGs), i.e. games in which education is the primary goal, rather than 
entertainment [3], can facilitate learning from the experiences of others. According to 
Kolb’s [4] learning cycle, the process of learning involves four stages: concrete ex-
perience, observational reflection, abstract conceptualisation, and active experimenta-
tion. SGs have learning goals and structure, but in addition are adaptive and  
interactive and most importantly they provide enjoyment, pleasure, motivation, ego 
gratification (through competition and wining) and emotion, in order to achieve 
learner engagement and involvement. Games create simulated environments that 
facilitate immersion, allowing learners to explore alternative approaches to situations 
virtually, in order to directly experience practical and emotional consequences of their 
actions, rather than wondering "what would happen if ...?" 

Other studies have shown that computer games can assist players to acquire certain 
cognitive abilities and skills and improve understanding in topics [5],[6],[7]. In 
games, players have to manage multiple inputs and objectives at the same time, dif-
ferent resources, and to make instant decisions. Players are also required to complete 
a number of specific tasks to win. People who play such video games exhibit and 
even increase what is called fluid intelligence [8] which is associated with problem 
solving [9]. Nevertheless, in the modern technological world of fast decision-making, 
e-mail, blog and various collaborative tools and environments, games might be help-
ing develop the kinds of skills children need to succeed. 

In this context the use of Serious Games (SGs) for learning is rapidly establishing 
its space, although in different forms that span from videogames, to casual games, to 
virtual worlds. What brings them all together is the characteristic of making learning 
an engaging, immersive experience, that is attractive to all generations, and that fos-
ters deep reflection about the context the learner is interacting with. It moreover puts 
the learner at the centre of the learning experience and changes his or her role from 
“passive vessel” to “active participant” [10], making the learning experience much 
richer and meaningful [11].  

The debate continues about what makes a game effective and how it should be 
used. Making "intellectually appropriate, challenging and enriching" games is a rela-
tively under-researched topic, and still today is considered a key research challenge, 
as is the integration of SGs into the learning process [12]. Effective game-based learn-
ing calls for applications that have defined learning outcomes and are designed to 
promote active participation and interaction, balancing the subject matter with the 
game play, in order to enhance the ability of the learner to retain and apply the knowl-
edge gained to the real world. Consequently, designing effective, engaging SGs draws 
on several disciplines, calling for theoretical understanding of learning, cognition, 
emotion, and play. Along with great game design, SGs need content and pedagogy 
expertise, design research, and impact research. In complex application settings the 
development of theoretical models about what the games should look like is not  
sufficient. Instead active user involvement is required, throughout the development 
process. 
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In the present paper  
The paper discusses the inherent challenges of building intellectually appropriate 

and engaging games and presents the methodology adopted in the case of the e-VITA 
project (“European life experience”) that applies game-based learning as a means to 
promote knowledge sharing and transfer for intergenerational learning. The following 
section provides additional information regarding the scope and objectives of the e-
VITA project and presents the complexity of SGs design in the context of an informal 
process such as intergenerational learning, which usually takes place during regular 
everyday exchanges with older relatives and friends. Subsequently, Section 3 analyses 
the e-VITA frameworks for SGs development and evaluation. Game development is 
regarded as a c process that builds on continuous evaluation and improvement and 
the active involvement of users. The e-VITA evaluation framework includes three 
main analysis dimensions: technical verification, User Experience evaluation and 
pedagogical aspects evaluation (evaluation of learning outcome). Section 4 presents 
early findings stemming from the validation of the e-VITA prototype game.  

2   The e-VITA Project 

The e-VITA project – European life experience, www.evitaproject.eu - co-funded by 
the Education and Culture DG under the Lifelong Learning Programme, aims at de-
veloping and testing SGs that allow younger generations to “live” stories told by older 
people. This way the complexity of the past can be experienced directly and under-
stood while playing a game that once used to be a real story.   

The e-VITA project wants to test and investigate new ways of knowledge sharing 
and knowledge transfer in an intergenerational setting. To do this, in E-VITA the 
principles of Game-Based-Learning and Storytelling are combined for the creation of 
different serious games focusing on the transfer of life experiences of older people to 
younger ones. Typically, intergenerational learning is an informal and incidental 
process that refers to the sharing of information, thoughts, feelings and experiences 
between different generations. With games allowing for the creation of simulated 
environments that facilitate immersion, engagement and involvement, SGs emerge as 
an effective solution for supporting intergenerational learning. However, the devel-
opment process introduces an additional challenge, namely that of capturing the 
knowledge of older generations (both tacit and explicit) and transposing it into games. 
This complex objective can be achieved through the use of storytelling. Storytelling is 
a process and a mean for sharing, interpreting and offering knowledge and experi-
ences to an audience. Told stories are giving a context, they are embedding knowl-
edge into a concrete situation; they are not only comprising pure facts, but also  
connections and emotions. In this light, the combined use of SGs and storytelling was 
deemed necessary as a means facilitate intergenerational learning. 

Overall, the e-VITA methodology for GBL for intergenerational learning involves 
the following steps: 

• Storytelling for capturing the knowledge of senior citizens 
• Definition of instructional design methodologies for SG design 
• SGs development 
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Viewed in the light of the SECI model for knowledge creation proposed by Nonaka 
and Takeuchi [13], conceptually, the Storytelling process covers the first two steps of 
the knowledge conversion process i.e. the conversion of the tacit knowledge of senior 
citizens to explicit knowledge (socialisation and externalisation). The resulting ex-
plicit knowledge is subsequently analysed and organised in the form of SGs (combi-
nation) which is internalised by learners during game playing. As part of this process 
explicit knowledge transforms to tacit and becomes a part of individual’s basic infor-
mation. The knowledge conversion process is illustrated in Figure 1. 

 

Fig. 1. The e-VITA knowledge conversion process 

The e-VITA project promotes and investigates pedagogy-driven innovation by de-
fining new approaches to problem-based and contextualised learning as well as 
knowledge transfer integrating Game Based Learning [GBL] with intergenerational 
learning concepts. A set of ‘European cultural games’ about cross-border experiences 
of older Europeans is being developed, allowing users to experience a past Europe of 
e.g. strict travelling and migration rules, different economic and monetary systems, 
uncertainties towards intercultural aspects in an engaging way, promoting self- reflec-
tion on the achievements of the European Integration process outside a formal instruc-
tional context. 

Knowledge creation and transfer can be promoted in different settings, but when 
it comes to the transfer of life experiences into real-life situations a game-based-
approach can be the most effective one as it is already an experiential method 
based on interactivity. Serious games (virtual, interactive web-based simulations of 
real situations, in which the player takes the role of one of the main figures) inte-
grated into training environments can play a crucial role for promoting knowledge 
transfer. 
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The four e-VITA Serious Games will be related to episodes that should not go fur-
ther back than the 1960s and not having to do with the war. Specifically the outcomes 
will be: 

• An experiential game about the topic “East and West block” and in particular about 
experiences from a divided Europe. In countries like Poland or Germany the Euro-
pean divide was observable every day. The contacts between East and West 
Europe were often a complicated challenge, and often experienced as a contact to a 
different, an ”outlandish world”. The game will be set-up in the form of a branch-
ing story and its prototype is already available in the project website under 
www.evitaproject.eu in the section “e-VITA games”. 

• A narrative based game about the topic “Tourism and Travelling in Europe”, host-
ing tourists including both perspectives: from the guest and from the host. This is 
the game of the four, where the component of the Storytelling will be strongest 
emphasized.  

• A problem-based game about the topic “Working abroad”. It will be about business 
trips and migration: travelling for business is not the same as travelling for tourism, 
and settling in another country gives a far deeper insight in traditions and culture.  

• An exploratory game about the topic “Former times without technology and me-
dia”. For young adults and teenager a world without mobile phones, Internet, 
Computers is unthinkable. Before the information and communication revolution 
other ways of recreation, meeting people, exchange with others were prevailing. 
“How was my social life as I was a teenager?”, “How were social contacts taking 
place?”, “How were communication and meetings organised?”.  

3   The Development of the e-VITA Serious Games 

The design of effective and engaging SGs of educational games is a creative process 
that is unique to each situation. Furthermore, the process draws on several disciplines, 
since it requires a theoretical understanding of learning, cognition, emotion, and play., 
While theories of SGs design are starting to evolve, issues including how a specific 
game should be structured and used and what makes it effective for a specific target 
group and a specific application context still remain part of research. Overall, the 
game design for educational games is dependent on the learning objective, the  
intended user group and under what circumstances the game will be used. 

SGs build on the principle that a purposeful interaction of learners with their learn-
ing environment can create deeper levels of personal change and growth. Games al-
low for the creation of fictive environments that help demonstrate the complexity of 
the situation and the point of view and the constraints of different actors. In this con-
text rational problem-solving and exploration can be promoted. Player motivation and 
engagement are critical to the success of SGs. Ideally players should be immersed in 
the action: identify themselves with player tokens, have an emotional response to 
events and outcomes. 
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In this light, particular attention should be placed on the game’s educational  
approach and visualisation, namely to the definition of the game’s underlying peda-
gogical concept and workflow, the development of an appropriate story board and 
selection of graphical deign. Overall, the applied learning methods must adhere to the 
way students select, organise, and store information according to their learning styles 
[14]. The designers of GBL should consider the varying learning styles of their in-
dented user group while developing training solutions. Given that a student’s depth of 
understanding can range from the recitation of superficial descriptions of facts to 
deeper insights in interpretation, application, and self-understanding [15], ideally, 
instructional approaches should attempt to guide students toward a penetrating under-
standing of subject matter. Furthermore, SGs should promote critical reflection as a 
means to effect changes in students’ attitudes and belief systems and hence to change 
perceived relationships to their life situations. 

In the case of the e-VITA project the goal of promoting intergenerational and in-
tercultural learning for a heterogeneous target group that features learners of different 
ages and from several European countries, students and professionals, experienced 
and inexperienced game players etc increase the complexity of the task.  Given the 
complexity of game design, the e-VITA project adopts a development approach that 
builds on continuous evaluation and improvement and the active involvement of 
users throughout the development process. This approach is inspired after Deming’s 
model for continuous quality improvement in product development (the Deming Cy-
cle or PDCA Cycle), which builds on the principle that business processes should be 
analysed and measured to identify sources of variations that cause products to deviate 
from user requirements. The model consists of a logical sequence of four repetitive 
steps for continuous improvement and learning: Plan, Do, Study (Check) and Act, 
where: 

1. PLAN: Design or revise business process components to improve results  
2. DO: Implement the plan and measure its performance  
3. CHECK: Assess the measurements and report the results to decision makers  
4. ACT: Decide on changes needed to improve the process  

In accordance to Deming’s model the game creation process should feature the fol-
lowing steps, as illustrated in Figure 2: 

1. Requirements analysis: The collection and analysis of requirements, which are 
related to this game, in conjunction with the overall learning objective to be 
achieved, the target group and the context of learning. 

2. Design: The translation of the requirements into concrete design specifications, 
featuring: selection of the most relevant pedagogical model, definition of story-
board, design of workflow, graphical definition. 

3. Creation and testing: Creation and verification / validation of the games. 
4. Improvement & Finalisation: Definition and implementation of changes needed 

to improve the quality of the game. 
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Fig. 2. The e-VITA game development process 

Overall, each genre of game has its own evaluation system or evaluation criteria. 
There can be significant differences, even among games serving educational purposes. 
In addition to the lack of consensus about what makes a game effective, the evaluation 
of SGs is a challenging task, particularly with respect to the educational outcome. 
Several approaches exist with respect to SGs evaluation. For example, de Freitas & 
Oliver [16] proposed a four dimensional framework for the evaluation of games- and 
simulation-based education. The evaluation perspectives include: i) the context, ii) the 
learner, iii) the internal representational world and iv) the processes of learning. The 
first perspective deals with where the play/learning takes place and how that influences 
the way the game will be played. The second dimension focuses on the learner or 
learner group, studying how e.g. their background influences their learning. The third 
dimension aims at the game itself, i.e. how well the game world establishes interactiv-
ity, immersion and the level of fidelity used. Finally, the last dimension deals with 
learning methods, models and frameworks used to support learning practice. 

Overall, SGs combine pleasure with education, being designed to “engage, enter-
tain and educate”. The e-VITA project proposes an evaluation framework that em-
phasises the threefold nature of SGs as: (a) IT products, (b) Games and (c) Learning 
Instruments, three critical dimensions can be distinguished with respect to both the 
development and the evaluation of educational games: effective SGs need to be (a) 
technically sound and easy-to-use IT products, (b) fun and engaging games and (c) 
effective learning instruments that lead to the achievement of the desired learning 
outcome. This translates into requirements concerning the game’s: 

Technical solidity & Usability 
Cognitive & affective aspects 
Pedagogical aspects (achievement of learning outcome) 



232 D. Pappa and L. Pannese 

 

Viewed together, the evaluation of usability and of cognitive and affective aspects 
form part of the user experience evaluation. Therefore the three analysis dimensions 
composing the e-VITA evaluation framework for SGs are: 

Technical verification  
User Experience evaluation 
Pedagogical aspects (evaluation of learning outcome) 

In order to improve learning and motivation, educational games design should target 
all three dimensions. Failing to meet the requirements of one dimension could com-
promise the effectiveness of learning.  

Technical Verification 
Technical verification and aims to determine how far a system meets technical re-
quirements and specifications. Once the entire system has been built, then it has to be 
tested against the "System Specification" to check if it delivers the features required. 
In the context of E-VITA, the verification of the technical solidity of the produced 
SGs needs to be verified before they are released for use.Technical verification is 
primarily a laboratory testing exercise, aimed at identifying and record potential soft-
ware problems. 

User Experience Evaluation 
A game must be understood in terms of its rules, interface, and the concept of play 
that it deploys. User experience evaluation evolves around the evaluation of usability 
and cognitive & affective aspects form part of the user experience evaluation. Criti-
cal aspects to be investigated include: 

• How easy the system is to use for the intended purpose, as determined mainly by 
the human-machine interface design (usable).  

• The extent to which the user views the system as useful and satisfactory  
(acceptance). 

• The extent to which the SGs are compelling/engaging for the target audience (real-
ism, satisfaction). 

Garris et al. [17] analysed the motivational characteristics of games in six dimensions: 
fantasy, rules/goals, sensory stimuli, challenge, mystery and control. Addressing these 
categories or dimensions when designing games will spur motivation and improve the 
training outcome [17]. 

The overall aim of this analysis dimension is to bridge SG development work with 
the users’ expectations (Figure 2). 
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Fig. 3. User Experience Evaluation 

Evaluation of Learning Outcome 
Serious games, like every other tool of education, must be able to show that the nec-
essary learning has occurred. According to Kevin Corti Serious games “will not grow 
as an industry unless the learning experience is definable, quantifiable and measur-
able". While the efficacy of games in studies, like e-learning in general, has been 
inconclusive, with ‘no significant difference’ being reported in some studies where 
face-to-face and game-based approaches are set head to head, the potential of educa-
tional games to improve learning and motivation is increasingly accepted [18].  

SGs provide an environment for active, critical learning, allowing users to explore 
skills, methods, and concepts rapidly within a safe experiential environment designed 
with behavioural learning components. The potential Learning outcomes include 
changes in participants’ behavior, knowledge, skills, attitudes, and/or levels of func-
tioning, and as such they can be:  

• Short-term, outcomes are relatively immediate changes that occur within a few 
days or weeks or participation (science workshop).  

• Medium-term, outcomes that may occur within a few months of participation  
• Long-term, outcomes that may occur months or years after participation.  

Critical elements to be investigated include: 

• What are the learning goals?  
• How well do the learners achieve those goals? 
• Are learners able to remember facts? 
• Are they able to make "correct" decisions? 
• What else are they learning?  

However, measuring learning and/or improvements is a particularly complex task. 
With SGs placing less emphasis on rote memorisation of facts, the results obtained 
from traditional learning assessment methods may not accurately reflect the learning 
gained from serious games. Qualitative indicators about what and how appear to be 

User Experience 
evaluation 

SGs development 

User feedback 

What they are 
experiencing 
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users need 
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they can 
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AIM:  
Negotiate a workable 

“compromise” between 
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more relevant in this case, compared to traditional quantitative learning success statis-
tics. For example this is the case of SGs applied in the context of informal learning or 
when teaching abstract skills such as teamwork and leadership. 

Furthermore, different evaluation tools should be employed depending on the char-
acteristics and scope of the game. For example, in some cases an evaluation system 
based on the recording of activity and behaviour is required: the actions and deci-
sions made by the player are captured and can subsequently be showed to either the 
player (to analyse/compare their mistakes) or to field experts (to assess the learner’s 
performance). In other cases where no “correct solution” exists, this form of evalua-
tion is of little value. Instead, it can be used as a way to discover eventual shortcom-
ings of the game design (e.g. storyline and workflow issues). In the case of the  
e-VITA games for intergenerational learning this aspect is less relevant, since the goal 
is to immerse the players in the daily life of people in a different time period and to 
allow them to internalize and absorb the tacit knowledge of older generations. 

In the light of the above, types of assessment often used in serious games include: 

Completion Assessment, about whether the player was able to complete the 
game 
In-Process Assessment, about the way players choose their actions  
Teacher Evaluation of the student’s understanding  of the material proposed in 
the game 

As a generic approach the Kirkpatrick's evaluation model [19] could be employed. 
The model which is used to evaluate learning in organisations, includes four levels of 
evaluation, namely measuring: 

LEVEL 1: reaction, what the learners thought and felt about the training 
LEVEL 2: learning, the resulting increase in knowledge or capability 
LEVEL 3: behaviour, extent of behaviour and capability improvement and im-
plementation/application 
LEVEL 4: results, the effects on the business or environment resulting from 
the trainee's performance 

The e-VITA project focuses mainly on intercultural comprehension, understanding 
the concepts behind the European process, the organization of the European society 
etc, aiming to provide factual knowledge on the subject and increase learners’ com-
prehension of related situations and their ability to act accordingly. Therefore, the e-
VITA SGs target several learning objectives: 

• Knowledge: Increasing knowledge of historical facts around Europe  
• Affect: How do learners feel about European integration 
• Motivation: Making learners want to learn more about European integration 

Another important element in the validation of the e-VITA games is Fidelity valida-
tion, namely the verification of the validity of the games with respect to the accuracy 
of the facts presented in the game (historical data and facts), and the visual fidelity in 
representing a certain historical period etc.  
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4   Prototype Evaluation 

The preliminary validation of the e-VITA prototype game has clearly demonstrated 
the importance of this factor. The evaluation involved a broad target group from sev-
eral European countries (Spain, Portugal, Poland, Italy, Greece, UK) and combined 
the use of questionnaires with targeted interviews. Although debated by several re-
search studies (e.g. [20]), stereotypical gender and age differences that are often evi-
dent in leisure gaming were reflected on the validation results, clearly stressing the 
need to take gender and age into consideration during GBL planning. 

The use of technology for instruction is in its infancy. Every form of technology 
has its strengths and weaknesses and for less digitally literate users could be a frus-
trating process and a barrier hindering the adoption of GBL. To address this risk, 
game content must be solid, substantial, and clear. 

Similarly, the patterns of game-play of the intended target group should be taken 
into consideration during SGs design. In this study the players’ previous experience 
with games emerged as both an enabling and a hindering factor. Experienced gamers 
(mostly under 20, male participants) could easily get familiarised with the game, 
finding their way around intuitively without need for guidance, but at the same time 
had “false” expectations of the game, stemming from their experience with entertain-
ment-oriented games and their inability to grasp the difference between serious games 
and leisure games. During the survey, these players demonstrated lower motivation 
rates and reluctance in repeating the gaming experience, being disappointed by the 
“lack of action” in the game. Nonetheless, when they were asked whether they would 
accept such a game as part of their school curriculum, their views shifted and the 
acceptance rate rose. Clearly a large part of the appeal of SGs is that they provide a 
familiar environment for the latest generation of students. However, games that act 
too much like a classroom, with pop quizzes interrupting the player's experience can 
disrupt their appeal. 

This result stresses the need for a balance between education and entertainment in 
educational games: although a serious game is a game in which education is the pri-
mary goal, rather than entertainment, the potential of technology to create engaging 
experiences should be exploited, always taking into consideration the expectations of 
the players. Furthermore, this result justifies existing concerns about the use of the 
term “serious” in conjunction to games [21] . Once this distinction is made clear and 
players understand the concept of serious games, the potential of educational games 
as a tool to be used with mixed age, gender and cultural groups rises considerably. 
Clearly, ‘immersive world’ applications have the potential to support communications 
between learners, to support problem-based learning opportunity and to support ex-
ploratory learning experiences [22] 

Another important aspect of GBL that emerged in this work relates to the applica-
bility of educational games for fostering learning and motivation in complex learning 
situations, like intergenerational and cultural learning, which evolve mainly around 
the sharing of information, thoughts, feelings and experiences. While GBL has a clear 
value for transmitting explicit, factual knowledge, perhaps its greater strength relates 
to the transferring of tacit knowledge, skills, behaviours that can be embedded in 
games. In this light, the effective capturing of tacit knowledge emerges as a critical 
success factor in building SGs. While considerable effort and significant research 
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work has been done in the direction of  developing quality games, in terms of peda-
gogic approaches and technologies to be applied depending on the application setting 
and the specific educational objective, little has been said about the importance of 
groundwork, namely about the quality of material upon which the game development 
is based.  

The work of the e-VITA project has already demonstrated that SGs used in the 
context of  intergenerational learning, need not only to appeal to younger generations 
of players, or convey practical or historical information about past decades, but rather 
to immerse players in the life of older generations. In order to achieve this objective 
GBL design needs to employ a holistic methodology that enhances the potential of 
SGs by combining them with other instruments. In the case of intergenerational  
learning the combined use of  SGs and Storytelling can cater for the knowledge con-
versions that take place during the learning process, from the point where a senior 
externalises their experience to the point where a the player assimilates and internal-
ises this knowledge. 

Given that SGs can be extremely diverse in terms of audience, specific learning 
goals, topic etc, the biggest challenge for future research in the field is probably to 
collect evidence from diverse game and context-specific observations to systemati-
cally contribute to the development of a generic theory for GBL.  

This innovative learning methodology is set to address primarily the challenge of 
transferring tacit knowledge through gaming and as such it could be adopted in other 
application settings with similar requirements (e.g. organisational learning). Overall 
the e-VITA project promotes and investigates pedagogy-driven innovation, defining 
new approaches to problem-based and contextualised learning as well as knowledge-
transfer, integrating GBL with intergenerational learning concepts. In that sense, these 
outcomes (pedagogical models, GBL development and implementation process, int-
ergenerational approach) can be transferred to other learning scenarios applicable in 
other contexts.  

5   Conclusion  

The requirements of serious games design are discussed in this paper in conjunction 
with an integrated evaluation framework that takes into account the different facets of 
SGs as applied in the context of the e-VITA project for intergenerational learning. 
The project work has entered its second year and is presently focusing on a compara-
tive investigation of different pedagogical methods: experiential, narrative, problem-
based and exploratory. This exercise is also expected to provide additional insight 
regarding the application of the proposed evaluation methodology. 
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Abstract. The extraction of social groups from social networks existing among 
employees in the company, its customers or users of various computer systems 
became one of the research areas of growing importance. Once we have discov-
ered the groups, we can utilise them, in different kinds of recommender systems 
or in the analysis of the team structure and communication within a given  
population. 

The shortcomings of the existing methods for community discovery and lack 
of their applicability in multi-layered social networks were the inspiration to 
create a new group extraction method in complex multi-layered social net-
works. The main idea that stands behind this new concept is to utilise the modi-
fied version of a measure called by authors multi-layered clustering coefficient. 

Keywords: Multi-layered social network, groups discovery in social network, 
multi-layered clustering coefficient, social network analysis. 

1   Introduction 

In the recent few decades, the area of complex networks has attracted more and more 
scientists from different research fields. All complex networked systems have some 
common features such as: (i) skewed distribution of connections, (ii) small degree of 
separation between vertices, (iii) high clustering rate, (iv) non-trivial temporal evolu-
tion and last but not the least (v) presence of motifs, hierarchies and communities [3], 
[10]. The feature that is investigated by authors in this paper is the last enumerated 
one, i.e. the existence of communities whereas the subset of complex systems that is 
analysed are social networks. 

A social network (SN) is one of the type of complex networks in which nodes are 
people (social entities) and the edges denote the relationships between various people 
[13]. The concept of SN, first coined in 1954 by J. A. Barnes [1], has been in a field 
of study of modern sociology, geography, social psychology, organizational studies 
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and computer science for the last few decades. Social networks and social network 
analysis supported by computer science provide the opportunity to expand other 
branches of knowledge. Lately, we have experienced the rapid growth of social struc-
tures supported by communication technologies and the variety of Internet- and  
Web-based services. This article focuses on discovering the communities within the 
complex multi-layered social networks (CMSN) extracted from different  
systems based on communication technologies, in which users interact or cooperate 
with each other by means of various dedicated services. The main characteristic of 
CMSN is that they consist of many layers, corresponding to different kinds of  
relationship. 

The extraction and analysis of groups in social networks is not a new concept and 
as presented in Related Work section has been investigated by many scientists. How-
ever, none of the research addresses this issue for networks where more than one type 
of relationship exists and this is a goal of the presented research. 

The next, second section of the article includes the description of the most com-
monly utilised methods to group extraction. In section 3, the concept of multi-layered 
social network is presented. After that the new method and its characteristics together 
with preliminary experiments are described. Finally, the conclusions and future work 
in the area of group extraction are depicted. 

2   Related Work 

Many approaches to the problem of community identification in social networks 
which consist of one type of connections have been developed. The existing methods 
origin both from the graph theory and data mining techniques. In the former, the no-
tion of a group is formalised by the general property of cohesion among community 
members and the evaluation of this feature determines whether the set of people can 
be seen as a group or not. The assessment of cohesion can be made based on the com-
plete mutuality, reachability, diameter and nodal degree [13]. Other methods that are 
used in extracting communities are fuzzy clustering approaches and specifically 
clique percolation methods that will allow the groups to overlap [8], [7]. 

Girvan and Newman analyzed a network of scientific collaboration [4]. Scientific 
collaboration is associated to co-authorship: two scientists are connected if they have 
written at least one paper together. The authors invented and used a new method on a 
collaboration network of scientists working at the Santa Fe Institute. Obtained groups 
reflect research divisions at the Santa Fe Institute. The community structure of scien-
tific collaboration networks has been investigated by many other authors. Radicchi et 
al analyzed network of scientific collaborations and network of college football teams 
to test improved version of Girvan and Newman method [9]. Some other types of 
collaboration networks have been studied as well. Gleiser and Danon investigated a 
collaboration network of jazz musicians [5]. Musicians are connected if they have 
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played in the same band. Extracted, by Girvan and Newman method, communities 
reflect both racial segregation and geographical separation.  

Tyler et al. also used modified version of Girvan and Newman algorithm to study a 
network of e-mail exchanges between workers of HP Labs [12]. The method enables 
to measure the degree of membership of each member within a community and allows 
communities to overlap. The extracted groups matched quite closely the organization 
of the Labs in departments and project groups. The same method have been used to 
find communities of related genes [15]. 

Blondel et al. developed a fast hierarchical modularity optimization technique and 
used it to analyze a huge network of mobile phone communications between 2.6 mil-
lion users of a Belgian phone operator [2]. The group extraction and analysis, per-
formed, reveals six hierarchical levels. The 1st level consists of 261 groups with more 
than 100 vertices. Users are split in two main groups which reflect the linguistic divi-
sion of Belgian population. 

Traud et al. used data from Facebook and created a network of friendships between 
students of different American universities; students were connected if they were 
friends on Facebook [11]. Newman's spectral optimization of modularity was used to 
detect the communities. The results were compared to demographic information on 
the students' populations, one finds that communities are organized by class year or 
by House (dormitory). 

However, the domain analysis has indicated that there is no group extraction 
method dedicated to the multi-layered social networks. Moreover, there is lack of 
research that would point out whether the existing methods for community discovery 
in regular social networks can be utilized in multi-layer social networks. 

3   Complex Multi-layered Social Networks 

The structure that will be analysed in this research is a network, i.e. set of intercon-
nected nodes. In this paper, the networks extracted from different systems based on 
communication technologies will be investigated. The units (nodes) in such CMSNs 
are digital representations of people who use email services, telecommunication sys-
tems, multimedia sharing systems, access blogosphere etc. The node is also called 
identifier (id). Based on interactions between users their mutual relationships are 
extracted and in the next step the communities can be identified. Due to diversity of 
communication channels the analyzed networks are multi-layered, i.e. they consist of 
more than one type of relationship. Different relations can emerge from different 
communication channels, i.e. based on each communication channel separate relation 
that can be also called a layer of a network is created. These various relations between 
two users can be grouped into tie. The concept of multi-layered complex social net-
work is presented in Fig. 1. 
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Fig. 1. The concept of multi-layered complex social network extracted from systems where 
users are represented by their digital identities 

4   Multi-layered Clustering Coefficient in the Complex  
Multi-layered Social Network 

Before the general concept of the method can be presented, three new measures need 
to be described: local clustering coefficient tailored for the needs of CMSN – multi-
layered clustering coefficient (MCC) and two measures that respect either extended 
nearest neighbourhoods (MCCEN) or reduced nearest neighbourhoods (MCCRN). All 
these concepts were developed to be utilized in the group extraction within CMSN, 
see Sec. 5. Their detailed description is presented in this section. 

4.1   Local Clustering Coefficient in the 1-Layered Social Network 

The regular local clustering coefficient is a measure of degree to which nodes in the 
network structure tend to cluster together. It quantifies how close the node’s 
neighbours are to being a fully connected graph. Local clustering coefficient was 
introduced by Duncan J. Watts and Steven Strogatz who utilized it in order to deter-
mine whether a graph is a small-world network [14]. 

The local clustering coefficient CCl(x) for node x in the network that contains  
single layer l in which the relationships are weighted and directed, is calculated as 
follows: 
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where: 

Nl(x) – the 1–level neighbourhood of node x (the set of nearest neighbours) in the 
network containing one layer l, 

inl(y,Nl(x)) – the weighted in-degree of a node y that belongs to the 1-level 
neighbourhood of x in the network containing one layer l, 

outl(y,Nl(x)) – the weighted out-degree of a node y that belongs to the 1-level 
neighbourhood of x in the network containing one layer l. 

The weighted in-degree inl(y,N(x)) for a given node y in the network containing one 
layer l is the sum of all weights w(z,y) of edges z→y from network containing one layer 
l that income to a given node y from other nodes z from the neighbourhood Nl(x).  
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Similarly, the weighted out-degree outl(y) for a given node y is the sum of all weights 
w(y,z) of the outgoing edges y→z that come from x’s neighbours z. 

Note that if the sum of weights of outgoing edges for a given node is always 1, 
then CCl(x) is from the range (0;1]. It reaches 1, if the neighbours y∈Nl(x) have outgo-
ing relationships only towards other nodes z∈Nl(x). It means that there does not exist 
edges y→x or y→k, where k is a node outside Nl(x). 

4.2   Multi-layered Local Clustering Coefficient for Complex Multi-layered 
Social Networks 

A measure called the multi-layered local clustering coefficient MCC(x) needs to be 
introduced as not the simple one-layered social networks but the multi-layered social 
networks are investigated in this paper. The measure MCC(x) in the multi-layered 
environment, is the average of clustering coefficients CCl(x), see Eq. 1, from all com-
ponent layers l. Thus, each layer is treated here as a separate network containing one, 
lth layer. The value of MCC(x) is computed in the following way: 
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where: l is the index of the lth layer from the set L of all layers in a given CMSN. 
Note that CCl(x) is calculated separately for each layer l, i.e. it takes into account 

only the neighbourhood of x that exists only in layer l.  

4.3   Multi-layered Clustering Coefficient in the Extended Neighbourhood 

The second measure – multi-layered clustering coefficient in the extended neighbour-
hood (MCCEN) is in its concept similar to the multi-layered clustering coefficient 
MCC but the neighbourhoods used by MCCEN are defined differently. The measure 
MCCEN(x) denotes, to which extent the nearest neighbourhoods existing in different 
layers for a given user x overlap each other. First, we need to define the extended, 
multi-layered neighbourhood EN(x) for a given node x in the set L of layers. It is a 
union of neighbourhoods from all layers: 
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where: Nl(x) – the nearest neighbours of node x in the layer l. 
The multi-layered clustering coefficient in the extended neighbourhood MCCEN(x) 

for a given node x, respects the extended neighbourhoods EN(x) instead of neighbour-
hoods from only one layer Nl(x), compare Eq. 1, as follows: 
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4.4   Multi-layered Clustering Coefficient in the Reduced Neighbourhood 

Similarly to multi-layered clustering coefficient in the extended neighbourhood 
(MCCEN), we can define multi-layered clustering coefficient in the reduced 
neighbourhood (MCCRN). It takes into account yet another reduced neighbourhood 
RN(x) of a given node x, i.e. the set of neighbours who occur in every layer. Hence, 
the reduced neighbourhood RN(x) is an intersection of sets – neighbourhoods from all 
layers: 

RN(x)= ∩
Ll

l xN
∈

)( . (6)

The multi-layered clustering coefficient in the reduced neighbourhood MCCRN(x) for 
a given node x, is computed in the following way: 
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5   A New Method for Group Extraction in the Complex  
Multi-layered Social Network Based on Multi-layered 
Clustering Coefficients 

5.1   Why Do We Need Yet Another Method for Group Extraction 

The concept of group and methods for its extraction is not fully addressed even in the 
networks where only one type of relationship exists as the definition of a term ‘group’ 
in the literature is inconsistent and sometimes even researchers use a group concept 
without giving it a precise formal definition [13]. This task is even more challenging 
in CMSN as it is very hard to establish which types of relationships determine that a 
set of users and their connections can be called ‘a group’. Thus, the main contribution 
of the research within this topic to the field of community extraction and analysis 
would be to create a definition of ‘a group’ within the multi-layered environment and 
to develop the methods that enable to extract these groups from the gathered data 
about users and their interactions. On the other hand, the groups can be discovered 
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and investigated in each of the layer separately (each layer is created based on one 
type of relation). 

5.2   General Concept of Method for Group Extraction 

There are two general approaches to extract groups in multi-layered environment: (i) 
extracting groups in each layer separately and then merge the communities throughout 
the layers, (ii) first flatten the network into one layer and then discover groups within 
it. In the new method proposed in this article, the communities are extracted from the 
network as a whole not from each layer separately. 

The general concept of clustering is selection of “strong nodes”, i.e. nodes with 
strong enough multi-layered clustering coefficients, create a group from their 
neighbourhoods and join to this group the neighbourhoods of “strong neighbours”. 
The process proceeds as follow: 

 
 
STEP 1: Calculate all three multi-layered clustering coefficients for multi-layered 
social network, namely, MCC(x), MCCEN(x), and MCCRN(x) separately for each 
node x in the network, see Section 4.  
STEP 2: Extract set A of “strong nodes x”, for which all three multi-layered  
clustering coefficients exceed appropriate thresholds: α, β, γ, i.e. MCC(x)>α, 
MCCEN(x)>β, and MCCRN(x)>γ. For all nodes in A, identify their 1-level extended 
neighbourhoods EN(x), see Eq. 4. Neighbourhoods EN(x) are achieved as by-
products while computing MCCEN(x), see Sec. 4.3. Initialize an empty set B of 
already processed nodes. 
STEP 3: The entire ith group is created within this step, starting from the extended 
neighbourhoods of a strong node from set A, next going throughout the  
neighbourhoods of the neighbours. 

a) Create a new empty group Gi = ∅ and initialize set Ti with node x taken 
from set A: Ti={x}. Ti is a set of strong and leading nodes to be processed 
for Gi. 

c) Take the first/next node y from Ti and fill group Gi with the extended 
neighbourhood of y: Gi=Gi ∪EN(y) and add node y to already processed 
nodes: B=B∪{y}. Remove node y from set A: A=A\{y}. At the first run 
y=x.  

d) Identify not yet processed leading nodes z within EN(y) using the  
following criteria: MCC(x)>α’, MCCEN(x)>β’, MCCRN(x)>γ’, α’≤α, 
β’≤β and γ’≤γ. Create set S from these nodes.  

e) Remove from S all already processed nodes: S=S\B and add new set S to 
Ti for further processing: Ti=Ti∪S. The neighbourhoods of S members 
will be joint to Gi. 

f) Remove the just processed node y from Ti: Ti=Ti\{y}.  
g) Go to step 4c unless set Ti is empty. 

STEP 4: Repeat entire step 4 until set A of “strong nodes” for processing is empty. 
STEP 5: Create a separate group of outliers from all nodes that do not belong to 
any group Gi. 
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Note that a new group is created with each iteration of step 3. Finally, we achieve 
as many groups as many times step 3 is invoked, plus eventually one group of outliers 
created in step 5.  

6   Experiments 

The main goal of the experiments was to investigate the characteristics of proposed in 
the paper metrics that serve to assess the extent to which the neighbourhoods of user 
are clustered within the complex multi-layered social networks. 

The experiments were performed on 1000 users from the Flickr system where 
eleven different layers have been identified. These layers include: tags used by more 
than one user Rt, user groups Rg, photos added by users to their favourites Rfa, Raf, Rff, 
opinions about photos created by users Roa, Rao, Roo, and the relations derived from the 
contact lists Rc

, R
ac, Rcac. The detailed information about the data set can be found in 

[6].  
The outcomes of the experiments have shown that the value of MCC coefficient 

varies from 0 to 0.53, the value of MCCEN is from the range 0 to 0.61 and the value 
of MCCRN from 0 to 0.19. There were only 7 users whose MCCRN was greater than 
0. All the results are presented in Fig. 2, 3, and 4. 

It can be noticed that the multi-layered clustering coefficient for reduced 
neighbourhood equals 0 for most users and it means that there are only few users who 
have similar neighbourhoods on all layers. This implicates that a user maintains the 
relationships with different neighbourhood on different layers. This is also confirmed 
by the relatively high MCCEN value (average is 0.48). 

 

Fig. 2. Distribution of multi-layered clustering coefficients; order by value of MCC 
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Fig. 3. Distribution of multi-layered clustering coefficients ; order by values of MCCEN 

 

Fig. 4. Distribution of multi-layered clustering coefficients; order by values of MCCRN and 
MCC 

7   Conclusions 

The proposed method of group identification facilitates to extract groups in the social 
network that contains more than one type of relationship. The main contribution of 
this paper is to develop some new measures that enable to investigate the user 
neighbourhood in the complex multi-layered social networks. Additionally, the meth-
ods to create and evaluate the clustering coefficient in both extended and reduced 
neighbourhood were proposed. The preliminary experiments were performed on the 
Flickr system. They have revealed that the multi-layered clustering coefficient in the 
extended neighbourhood MCCEN is relatively high and reaches in average the level 
of 0.61, whereas the multi-layered clustering coefficient in reduced neighbourhood 
MCCRN equals 0 for most users. The values of multi-layered local clustering coeffi-
cient MCC vary from 0 to 0.53.  
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The interesting extension of current work will be to investigate the influence of 
these coefficients on the size and structure of the groups discovered. Future work will 
also focus on the comparison of the communities extracted using the proposed 
method and the investigation of correlation between these groups. This will enable to 
define which types of relations are utilized in the process of group formation and 
based on which of them the more or less sustainable groups emerge. 
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Abstract. Usability is considered as a very significant factor towards the wide 
acceptance of software applications. Although the usability evaluation can take 
place in different forms, the entire evaluation procedure usually follows prede-
fined ways according to a classification of the common characteristics of soft-
ware applications. However, contemporary Web 2.0 applications, which aim at 
both social network development and collaboration support, reveal the need for 
modifying the settings of the evaluation procedure. This is due to some unique 
characteristics of these applications, such as the support of both synchronous 
and asynchronous collaboration, the use of common spaces for working and in-
formation exchanging, and the advanced notification and awareness services. 
This paper explores these applications’ particularities with respect to the way 
the whole usability evaluation procedure is affected and proposes a composite 
evaluation technique based on the development of appropriate heuristics that is 
suitable for such cases. The aforementioned issues are elaborated through the 
case of CoPe_it!, a Web 2.0 tool that facilitates and enhances argumentative 
collaboration. 

Keywords: Collaboration Support Systems; Usability; Evaluation. 

1   Introduction 

Usability remains a critical issue in both the design and implementation of any  
software application with high interactivity. Usable systems have great potential to 
become widely accepted, while systems with very rich functionality may become 
useless if they are difficult to be used. In order to ensure a high level of usability in 
software applications, researches have developed an open set of usability evaluation 
methods that can be followed in different phases of the software lifecycle and can be 
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also combined for optimal results. These methods are categorized – according to their 
characteristics – as analytic, empirical and inquiry [1], [2], [3]. The selection of the 
appropriate method (or set of methods) to be applied in a particular system’s evalua-
tion still remains an open research issue. Until now, the most common way to evalu-
ate software is first to classify it to a predefined software class and then to follow an 
evaluation procedure that best fits to this class (according to empirical facts). 

However, recent advances in computing and Internet technologies, together with 
the advent of the Web 2.0 era, resulted to the development of online web-based col-
laboration support tools that cannot be easily classified under the traditional software 
classes, since they offer a wide set of novel functionalities and diverse visual repre-
sentations to an open set of potential users. Such tools offer people an unprecedented 
level of flexibility and convenience to participate in complex collaborative activities 
such as communication, online debates, distance learning, co-authoring, decision 
support, mind maps, common workspaces, problem solving etc. The usability factor 
of these tools cannot be evaluated by following an existing evaluation methodology 
and has to be revised based (but not limited) on their unique characteristics. 

This paper explores the particularities of web-based collaboration support systems, 
with respect to the way the whole usability evaluation procedure is affected, and  
proposes a composite evaluation technique that is suitable for such cases. More spe-
cifically, Section 2 sketches the most widely accepted usability evaluation methods 
classified under two main categories and discusses the ways they could combine for 
the evaluation of applications. Section 3 elaborates critical issues that affect the set-
tings of the evaluation methodology for contemporary web-based collaboration sup-
port systems, while section 4 presents the proposed evaluation approach for such 
cases. Finally, Section 5 presents a case study for the proposed methodology; this 
study concerns CoPe_it! [4], a Web 2.0 tool that facilitates and enhances argumenta-
tive collaboration. 

2   Usability Evaluation: Methods and Techniques 

The term usability is described in the ISO 9241-11 standard [5] as “the extent to 
which a product can be used by specified users to achieve specified goals with effec-
tiveness, efficiency and satisfaction in a specified context of use”. Effectiveness is 
defined as the accuracy and completeness with which users achieve specified goals. 
Efficiency measures the resources expended in relation to the accuracy and complete-
ness with which users achieve goals. Finally, satisfaction is the freedom from discom-
fort, and positive attitudes towards the use of the product. Nielsen [6] further  
described usability according to five basic parameters, namely: (a) ease and speed of 
learning of system use, (b) efficiency to use, (c) easiness to remember system use 
after a certain period of time, (d) reduced numbers of user errors and easy recovery 
from them, and (e) subjective satisfaction of users. 

The evaluation of usability has three main goals: the assessment of software’s 
functionality, the assessment of users’ experience during interaction with the interface 
and the identification of specific problems of the software. Usability evaluation can be 
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performed using various methods. The most common categories these methods be-
long to are the analytic and the empirical [1], [2], [3]. 

Analytic methods are based either on standards and rules or on theoretical models 
that simulate a user’s behavior. These methods are often used in a usability laboratory 
at the stage of the syntax of specifications before the development of the prototypes 
and without the participation of users. This category includes two types of evaluation 
methods: (i) inspections, which include heuristic evaluation and walkthroughs, and 
(ii) theoretically-based models, which are used to predict user performance. Heuristic 
evaluation employs mainly usability experts, but typical users may be used as well to 
identify any usability problem. This is achieved with the guidance of heuristics, which 
is a mixture of rules that use common sense knowledge, usability guidelines and stan-
dards. Walkthroughs involve mainly usability experts walking through scenarios with 
prototypes of the application. Finally, theoretically-based models are used for com-
paring the efficacy of different interfaces of the same system and the optimal ar-
rangement and location of features on the interface base [7]. A main characteristic of 
analytical evaluation is that users do not need to be present [8].  

Empirical methods are based on the development and evaluation of the behaviour 
and the characteristics of a prototype or a completed system. These methods can be 
employed either in a usability laboratory or wherever the system is in full operation. 
The participants of the evaluation process can be both representative users and usabil-
ity experts. The empirical methods can be further divided into two main categories: 
experimental and inquiry. The most commonly employed experimental methods are 
performance measurement, thinking aloud protocol and user actions logging. Per-
formance measurement provides quantitative measurements of a software system’s 
performance when users execute predefined actions or even complete operations. 
Thinking aloud protocol is a method that focuses on the measurement of the effec-
tiveness of a system and the user’s satisfaction. According to this method, users inter-
act with the system, while they state aloud their thoughts, opinions, emotions and 
sentiments regarding the system. Finally, user actions logging involves techniques 
that record the actions of users while they interact with a software product. The most 
common of them are note taking, voice recording, video recording, computer logging 
and user logging.  

Finally, inquiry methods focus on the examination of the usability characteristics of 
a software system by measuring users’ opinion. The most popular of them are user 
questionnaires, user interviews, focus groups and field observation. The use of ques-
tionnaires provides valuable feedback and obtains answers to specific questions from 
a large group of people, especially in the case that the target group is spread across a 
wide geographical area [7]. Interviews form a structured way of evaluating a software 
system, where the researcher is in direct contact with the user. The questions of the 
interview follow a hierarchical structure, through which the general opinion of the 
product is formed, while more specific quality characteristics are also considered. 
Focus group is a method according to which a group of about 10 users is formed un-
der the supervision of a coordinator, who is in charge of the topics of the conversa-
tion. At the end of this conversation, the coordinator gathers their conclusions on the 
quality of the software product. Finally, in field observation the researcher observes 
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the users at their working place, while they are using and interacting with the software 
product. 

In general, usability evaluation can be performed using methods from the above-
mentioned two broad categories (analytic and empirical). Each of these categories 
comprises several methods that may be performed independently, in order to evaluate 
a specific usability aspect of a system. The settings of a complete evaluation proce-
dure that includes the selection of the appropriate methods, the implementation of the 
evaluation stage and the results analysis usually depend on the type of the software 
applications. Based on evaluators’ experience, the existing infrastructure and the 
applications’ main characteristics, the settings may be modified in order to develop a 
suitable evaluation procedure for a particular application. However, the development 
of innovative software applications, such as the contemporary web-based collabora-
tion support systems, raises the need for a deep pre-evaluation analysis of their char-
acteristics in order to determine an appropriate usability evaluation procedure. 

3   Critical Issues about Usability Evaluation in Contemporary 
Web-Based Collaboration Support Systems 

The selection of the evaluation techniques is usually based on the type of software 
applications. However, contemporary collaboration support systems cannot be easily 
classified as an ordinary type of applications with respect to the evaluation purpose. 
These systems usually cover a wide range of functionalities and offer different visual 
representations in the same environment. Moreover, the exploitation of the Web 2.0 
capabilities in such systems increased the level of complexity since social networks 
and different semantics over the same data can be supported. In this context, these 
systems should be examined with respect to their particularities towards the extraction 
of a set of important characteristics that may aid the determination of a suitable 
evaluation procedure. 

The main idea, in which collaborative software is based on, is that such systems 
should focus on the support of both individual and team work. It is required to design 
environments that can handle and represent different kinds of interactions while they 
can provide intelligent functionality in order to assist participants to problem solving. 
Furthermore, as contemporary collaborative software evolves and migrates into the 
Internet itself, it contributes to the development of the so called Web 2.0, bringing a 
set of web-based collaborative features within corporate networks. These include 
document sharing and group authoring, group calendar, instant messaging, web con-
ferencing, etc. Apart from the above features, Web 2.0 collaborative applications are 
nowadays characterized by their ability to work with and manage a large number of 
participants organized by themselves in social networks. In such cases, issues like 
awareness, personalization and adaptation are also playing a critical role for the sys-
tems’ exploitation; at the same time, they may complicate the usability evaluation 
process. Below is a non-exhaustive list of critical characteristics of contemporary 
Web-based collaboration support systems that have to be taken into consideration for 
the design of an effective evaluation procedure: 
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• Context of a system's use [9]. Individuals may collaborate while being co-
located or geographically dispersed; besides, they may collaborate in a syn-
chronous or asynchronous mode (not depending on others to be around at the 
same time). The above can affect both the human interface and the types of 
interactions between participants. 

• Individuals’ and teams’ work. Collaborative work usually aims at the estab-
lishment of a solution in a team’s problem. For this purpose, individuals may 
work alone or as a part of a team. For each case, the evaluation method  
may consider the role of each single user inside the context of the team’s  
objectives. 

• Appropriation. An individual or group adapts a technology to their own par-
ticular situation; the technology may be appropriated in a manner completely 
unintended by the designers [10], [11]. In such cases, the more generic pur-
pose the collaborative applications are, the more different scenarios for col-
laboration they may support. However, the overall evaluation procedure on 
generic purpose software is not an easy task since it highly depends on the 
selection of one or more representative scenarios. 

• Awareness. Individuals working together need to be able to gain some level 
of shared knowledge about each other's activities [12]. Awareness may be 
achieved with various techniques within and outside the scope of an applica-
tions’ environment and may include different technological means (email, 
mobile notification etc) that have to be considered while evaluating the 
whole application. 

• Cognitive overhead and information overload [13]. Diverse types of data 
and knowledge resources may appear during the exchange of numerous ideas 
about the solution of a specific issue. In such cases, individuals usually have 
to spend much effort to conceptualize the current state of the collaboration 
and grasp its contents. Specifications for providing multiple projections, 
scalable filtering and timely processing of the associated big amounts of data 
should be considered and supported while evaluating the application.  

• Social behavior [13]. The representation and visualization of dynamically 
changing social structures, relationships and interactions taking place in a 
collaborative environment with multiple stakeholders are of major impor-
tance. Perception and modeling of actors, groups and organizations in the di-
versity of collaborative contexts are usually supported. What is required is 
development and utilization of appropriate mechanisms that perceive given 
structures in order to extract useful information and enable adaptation. 

• Expression of tacit knowledge [13]. A community of people is actually an 
environment where tacit knowledge (i.e. knowledge that the members do not 
realize they possess or knowledge that members cannot express with the 
means provided) predominantly exists and dynamically evolves. Such 
knowledge must be efficiently and effectively represented in order to be  
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further exploited in a collaborative environment. However, the subjectivity 
of such representation may lead to misunderstandings. 

 
Past studies in the area of available practices in usability measuring revealed a lack of 
existing methodologies in such Web-based tools [14]. Thus, the adoption of new 
evaluation methodologies became crucial.  

4   The Proposed Usability Evaluation Methodology  

A set of evaluation methods for the measurement of usability of the games Civiliza-
tion and Second Life were carried out in the Software Quality Evaluation Laboratory 
of Hellenic Open University (HOU) by the Software Quality Research Group [15-17]. 
The results and the experience gained have shown that the combination of methods 
amplifies the progress of the experimental procedure, providing that the conducting 
conditions simulate reality adequately and the users could interact and simultaneously 
express their thoughts in a very easy and spontaneous manner [18]. These methods 
were used to categorize usability problems through the observation of users and vali-
date them by the use of an integrated experiment. The combined methods were used 
both in HOU’s laboratory, under the discrete attendance of the usability experts, as 
well as in the users’ own places. 

The development of the proposed methodology consists of four main stages: 

• Analysis of existing scientific studies, identification and classification of us-
ability problems for web-based collaboration systems, and extraction of a set 
of specifications that deals with both user interface principles and application 
specific characteristics. 

• Observing users interacting with the system, while the evaluation expert re-
cords the usability problems they may encounter (some of these problems al-
ready exist in a list produced in the previous stage). At this stage, known 
heuristics are extended to more specific ones, according to the particular  
requirements. 

• Description of how usability problems can be resolved through the creation 
of heuristics. Although some heuristics have derived from previous studies, 
they can be adapted for Web-based collaboration support systems. It is, 
therefore, imperative at this point to categorize heuristics.  

• Usage and validation of heuristics by an integrated experimental procedure 
using three different methods. First, heuristic evaluation by usability experts, 
during which most usability problems of the software are detected (thus indi-
cating the effectiveness of our heuristics). The heuristics verification is 
achieved by using a new observation and logging combined with the think-
ing aloud protocol and, finally, questionnaires adapted upon the above  
heuristics. 
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5   Evaluating CoPe_it! 

CoPe_it! is an innovative web-based tool that complies with collaborative practices to 
provide members of communities with the appropriate means to manage individual 
and collective knowledge, and collaborate towards the solution of diverse issues  
(Figure 1). CoPe_it! achieves this by introducing the notion of incremental formaliza-
tion of argumentative collaboration, in which the tool considers semantics as an 
emergent aspect and gives control over formalization to the user [13]. As the collabo-
ration proceeds, more advanced services can be available. Once the collaboration has 
been formalized to a certain point, CoPe_it! can exhibit an active behavior facilitating 
the decision making process. CoPe_it! enables synchronous and asynchronous col-
laboration. It adopts a spatial metaphor to depict collaboration in a 2-dimensional 
space and supports the process of information triage [13]. 

Although CoPe_it! is a tool that can be used in several scenarios – from informal 
discussions and content structuring and sharing to medical decision support and di-
plomacy – its usage remains at a low level. Traffic reports (using Google Analytics) 
show that there are many users that visit CoPe_it! but only a small percentage of them 
revisits it again. The tool’s usability evaluation was expected to give valuable results 
that will aid its designers to a forthcoming user interface revision. 

 

Fig. 1. Collaboration taking place in a workspace of CoPe_it! 

The evaluation of CoPe_it! is based on the proposed methodology, in which a set 
of heuristics, adapted according to the requirements of the software under evaluation, 
was developed. Usability experts using the heuristic evaluation method have detected 
a number of usability errors. The results of heuristic evaluation will be validated and 
extended in the future by the use of experimental and inquiry evaluation methods like 
users logging, thinking aloud protocol and questionnaires. More precisely, the idea 
was that heuristics can be developed for specific software categories like Web-based 
collaboration support systems. The validation of our heuristics can be made by evalu-
ating CoPe_it! and by developing principles that describe the usability problems that 
may occur. 
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Table 1. Usability Heuristics 

Heuristic Rule Summary 
H1.1. Visibility of system 
status 

The system should always keep users informed about what is 
going on through appropriate feedback within reasonable time. 

H1.2. Match between 
system and the real world 

The system should speak the user’s language, with words, 
phrases and concepts familiar to the user, rather than system-
oriented terms. Follow real-world conventions, making  
information appear in a natural and logical order. 

H1.3. User control and 
freedom 

Users often choose system functions by mistake and will need 
a clearly marked "emergency exit" to leave the unwanted state 
without having to go through an extended dialogue. Support 
undo and redo. 

H1.4. Consistency and 
standards 

Users should not have to wonder whether different words, 
situations, or actions mean the same thing. Follow platform 
conventions. 

H1.5. Error prevention Even better than good error messages is a careful design  
which prevents a problem from occurring in the first place. 
Either eliminate error-prone conditions or check for them and 
present users with a confirmation option before they commit  
to the action. 

H1.6. Recognition rather 
than recall 

Minimize the user's memory load by making objects, actions, 
and options visible. The user should not have to remember 
information from one part of the dialogue to another.  
Instructions for use of the system should be visible or easily  
retrievable whenever appropriate. 

H1.7. Flexibility and  
efficiency of use 

Accelerators - unseen by the novice user - may often speed up 
the interaction for the expert user such that the system can  
cater to both inexperienced and experienced users. Allow  
users to tailor frequent actions. 

H1.8. Aesthetic and  
minimalist design 

Dialogues should not contain information which is irrelevant or 
rarely needed. Every extra unit of information in a dialogue 
competes with the relevant units of information and  
diminishes their relative visibility. 

H1.9. Help users recognize, 
diagnose, and recover from 
errors 

Error messages should be expressed in plain language (no 
codes), precisely indicate the problem and constructively  
suggest a solution. 

H1.10. Help and  
documentation 

Even though it is better if the system can be used without 
documentation, it may be necessary to provide help and  
documentation. Any such information should be easy to  
search, focused on the user's task, list concrete steps to be 
carried out, and not be too large. 

 
Our methodology suggests the development of heuristics adapted according to both 

the Nielsen’s approach [6] (Table 1) and the specific particularities of Web-based 
collaborative systems (Table 2). This was conducted by studying usability problems 
in existing scientific surveys, by exploiting experience gained during the development 
of this kind of heuristics for specific software [16],[19], and through the observation 
of users by usability experts. The heuristics produced are classified into two catego-
ries which concern: (i) The user interface: a set of usability heuristics [8] derived 
from a factor analysis of 249 usability problems was used (see Table 1); (ii) The  
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Web-based collaboration support systems characteristics: heuristics derived from 
such characteristics have been analyzed in Section 3 and are presented in Table 2. 
Furthermore, in the case of CoPe_it!, additional heuristics have been included to ad-
dress the argumentation related features and functionality.  

Table 2. Heuristics derived from the system’s particularities 

Heuristic Summary 
H2.1. Context of a system's 
use  

The system may support both synchronous and asynchronous 
collaboration mode, as well as co-located and distributed  
cooperation. 

H2.2. Individuals’ and 
Teams’ work 

Individuals work should be considered by the system within 
the context of a team’s work. 

H2.3. Awareness The system should provide a variety of awareness services in 
order to keep the user informed about the whole status of the 
collaboration. 

H2.4. Appropriation Users should have the ability to adapt their environment to best 
fit to their special use case. 

H2.5. Cognitive overhead 
and information overload 

The system should support the provision of multiple  
projections, scalable filtering and timely processing of the 
associated big amounts of data. 

H2.6. Social behavior The system should represent and visualize dynamically  
changing social structures, relationships and interactions and 
should also perceive given user structures in order to extract 
useful information and to enable adaptation. 

H2.7. Expression of tacit 
knowledge 

Users should be able to efficiently and effectively discover  
and represented tacit knowledge as well as to give and  
understand semantics added by other individuals or teams. 

H2.8. Argumentation Users should be able to express their thoughts as arguments in 
a well formed discussion towards the problem solving. 

H2.9. Decision Support The system should aid users to problem solving through  
decision support mechanisms. 

 
The next stage of our methodology concerns the heuristic evaluation. It is worth 

mentioning that the evaluation will take place in two different stages for each of the 
two tables and by different teams of evaluation experts. For the heuristics of Table 1, 
some user interface experts will be used, while for those of Table 2 some experts on 
Web-based collaborative systems will be involved. Based on the initial results of the 
evaluation, some scenarios of usage will be created. These will lead users to some 
potential usability problems. Next, these scenarios will be given to the users in order 
to start observe and record their actions. In this way, it will be possible to confirm 
both the initial results of heuristic evaluation and the validity of the heuristics derived 
from the web-based collaboration support systems’ characteristics. The results of the 
observation are expected to uncover usability flaws, which may not be detected in the 
first stage of the evaluation. In order to achieve this task, specialized software that 
records the activity on the computer screen will be used. This software will allow us 
to record the user interactions, facial expressions and users’ verbal reactions when the 
thinking aloud protocol is used. 
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In the final stage of the proposed methodology, a questionnaire-based form will be 
offered to users in order to have the ability to get some particular comments about 
their experience. This is expected to be an extra confirmation about the result of the 
heuristic evaluation. As the evaluation takes place, the produced errors in the first 
table’s heuristics will highlight the need for corrections in the user interface, while the 
second table’s heuristics will bring out functional errors that may occurred in the 
earlier stages (design phase) of the system’s development. 

Three main issues were pointed out during the first stages of the evaluation proc-
ess of CoPe_it!: 

• The usage of heuristics in the usability evaluation of such tools seems to be 
promising enough, since the evaluation turned to be focused on the  
main problems of the tool, while users may later bring up new unnoticed 
problems. 

• Generic purpose collaboration tools are too difficult to be evaluated by using 
a single scenario of usage. Unaware users may choose wrong functionality 
for their tasks and fail to reach their target. Such systems have to be evalu-
ated using a plethora of scenarios of usage. 

• Observing user-machine interaction requires a rich infrastructure that can 
support parallel recording of multiple user workstations. The gap between 
the theory and the implementation of such a method increases when syn-
chronous collaboration is taking place. 

Finally, the usability experts observed some crucial issues while using the abovemen-
tioned heuristics:  

• Heuristics may enable evaluators to identify problems that they would have 
otherwise failed to notice. 

• It is easy to use separate heuristics for each category of usability errors. In 
this work, separation concerns user interface and the Web-based collabora-
tion support systems characteristics. 

• Flexibility in heuristics determination may result to a high level of adaptation 
in the evaluation procedure as far as the application’s particularities are  
concerned. 

6   Conclusion 

This paper presents an innovative usability evaluation technique that is based on the 
combination of existing evaluation methods and takes into account the particularities 
of contemporary Web-based collaboration support systems. In such systems, which 
are difficult to be classified under a predefined software application class, the applica-
tion of a traditional evaluation procedure may not be efficient. The usage of heuristics 
that concern user interfaces and application’s particularities seems to be suitable in 
cases of applications with complicated functionality. This is due to the flexible heuris-
tics determination, which makes the entire evaluation process adaptable and can also 
help the evaluators (both experts and users) to focus on critical application problems. 
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Abstract. Due to the globalization of the information and knowledge
society on the Internet, modern Web-based Information Systems (WIS)
must be flexible and prepared to be easily accessible and manageable in
real-time. In recent times it has received a special interest the globaliza-
tion of information through a common vocabulary (i.e., ontologies), and
the standardized way in which information is retrieved on the Web (i.e.,
powerful search engines, and intelligent software agents). These same
principles of globalization and standardization should also be valid for
the user interfaces of the WIS, but they are built on traditional develop-
ment paradigms. In this paper we present an approach to reduce the gap
of globalization/standardization in the generation of WIS user interfaces
by using a real-time “bottom-up” composition perspective with COTS-
interface components (type interface widgets) and trading services.

1 Introduction

In a world that is more and more open, where globalization of information and
the knowledge society on the Internet proliferate, Web-based Information Sys-
tems (WIS) must be flexible and prepared for easy adaption, extensible, acces-
sible and manageable in real time by different persons and/or groups of persons
with common interests located in different places. Recently, special interest has
been given to globalization of information through a common system vocabulary
using ontologies and web semantics. A great effort has also been devoted to re-
calling information on the Web, with powerful search engines based on ontologies
and intelligent software agents, a mechanism known in the literature as “infor-
mation retrieval”. However, at present, WIS user interfaces (UI) are still being
constructed on the basis of traditional software development paradigms, with-
out taking into account in their construction (or in the knowledge managed by
the systems) the main criterion of globalization, that they must be distributed,
open and changing. This means that a WIS UI must be able to be dynami-
cally reconstructed in real time depending on the type of interaction (individual
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or collective) and the purpose of the interaction (management, technical, etc.).
A WIS example requiring a solution for this situation gap are Environmental
Management Information Systems (EMIS) [1]. EMIS are social and technical
systems with a variety of final users and actors (i.e., politicians, technicians, ad-
ministrators, etc.) that cooperate with each other and interact with the system
by means of powerful and strict UI for decision-making, problems resolution, etc.

SOLERES is a Web-based EMIS which sets up a framework for correlating
satellite maps and ecological cartography using neural-networks (http://www.
ual.es/acg/soleres). This information system, like other current WIS, must
be flexible and allow simple, quick access to promote globalization of the infor-
mation. To accomplish this goal, our environmental information system was basi-
cally designed in two large subsystems. On one hand all of the infrastructure and
platform supporting the information system knowledge base (SOLERES-KRS),
and on the other, all human-computer interaction (SOLERES-HCI). The sys-
tem for representing knowledge, implemented in SOLERES-KRS, was modeled
using ontologies, which allows the system to have meta-information repositories
of satellite images and cartography, with the original information in repositories
outside of the system. The platform was prepared to incorporate information
from correlating satellite images and cartography. This subsystem, and also the
system for representing the knowledge that it implements, has been widely des-
cribed elsewhere [2] [3] [4]. On the other hand, the SOLERES-HCI subsystem
manages exploitation of the information (in this case environmental), facilitating
interaction with user interfaces that mediate for the users in searching for and ex-
ploiting the information and facilitating decision-making tasks (environmental),
and prediction/prevention. Our proposal for building WIS/EMIS user interfaces
is a real-time approach inspired on “bottom-up” composition perspective with
COTS-interface components (type interface widgets) and trading services.

This article deals with the SOLERES-HCI subsystem. To do this, in Section 2
we describe the state-of-the-art most related to this part of our system. In Section
3 we introduce a simple scenario to explain the cotsget architecture. In continu-
ation, in Section 4, we describe a proposal for construction of UIs based on the
use of COTS (Commercial Off-The Shelf) [5] [6] components and real-time UI
regeneration techniques through trading services. Finally, in Section 5 we come
to some conclusions and identify some future work to be undertaken.

2 Related Work

This section briefly reviews areas related to the main parts of this work: (a)
EMIS works; (b) UI modeling and construction; (c) trading services and COTS
components.

An EMIS is a special kind of Geographic Information System (GIS) [1]. There
are several different kinds of EMIS in the literature, which use some of the tech-
nologies in our system. For instance, InfoSleuth [7] is a distributed EMIS based
on agents, able to offer complex consulting services on heterogeneous resources,
and is based on ontologies, services or interaction templates. EDEN-IW [8] is
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an EMIS, which allows information recall, treatment and location with an in-
telligent UI and support tools depending on the access profile. NZDIS [9] is an
EMIS based on a multi-agent system describing the architecture for construc-
ting distributed information systems based on existing sources of heterogeneous
information. FSEP [10] is a weather prediction EMIS based on agents and com-
ponents for distributed execution. None of these systems combine traders and
COTS components for building user interfaces.

They’re also many model-based tools for generating UIs in the literature:
IDEAS (Interface Development Environment within OASIS) [11], a model-based
UI development methodology that allows the UI to be specified in UML diagrams
formally using the OASIS specification language [12]; OVID (Object, View and
Interaction Design) [13], a methodology that uses a set of UI design techniques
for objects developed by IBM; WISDOM (Whitewater Interactive System De-
velopment with Object Models) [14], a methodological proposal for UML-based
UI development; UMLi [15], a UML notation extension for designing UIs.

In the field of Software Engineering, there are many publications on COTS
software development methodologies, methods and techniques, e.g., [16] [17] [18].
There are also publications in which COTS are used for modular design of in-
formation system applications, such as the one in [19]. In [22] we developed a
composition experiment with commercial Geographic Translator Service (GTS)
components used in GIS. The trend in the last few years in component-based
software application development research is to facilitate automatic integration
of commercial components (COTS) through composition (or assembly) of their
parts. To solve this task, a selection criterion must be determined that can be
approached in different ways, intuitively, by direct assessment or by indirect
methods. In [21] the authors develop an indirect assessment method based on
domains (domain-based COTS-product selection method: DBCS), which reduces
the complexity and improves efficiency, by taking the relationships between the
components and the system into consideration. Another indirect method for se-
lection and composition of components is based on the use of trading services.
Inspired by the OMG trading model, in [20] we developed a trading model for
COTS components in open-distributed systems, which is later integrated in a
spiral model methodology and used to develop COTS-based software [22].

Although many studies use the COTS paradigm, few describe realistic informa-
tion systems development cases making use of these components, and fewer still
COTS multi-component user interfaces. [23] presents a product that makes use
of COTS as clients of an activated Bluetooth device which uses these available
components to construct a graphic interface which is originally empty, treating
each component as an element of the interface that summarizes the functionality
of the service it offers. Another example of a UI constructed by assembling graphic
components is the iGoogle user interface [24] (Figure 1), which offers an extensive
catalogue of services that can be added to our personalized interface, keeping in
mind that these elements are not dependent on each other and any combination
is possible. For instance, the iGoogle UI contains five widgets: a calendar, a calcu-
lator, a translator, a weather service, and a Google map service.
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Fig. 1. A piece of an iGoogle User Interface

3 An Example Scenario

To explain the proposal let us suppose the scenario (advanced before) of a sim-
ple converter service of spatial images known as Geographic Translator Service
(GTS). This type of service is very usual in distributed GIS and EMIS, where the
whole of the information is distributed and interconnected using object-oriented
techniques. Figure 2 shows the conceptual behaviour of a GTS, and written
also in UML-RT notation: a language for modeling complex real-time systems
(e.g., telecommunications, automatic control and aerospace applications, among
others). Although it is a visual modeling language with formal semantics for
specifying, visualizing, documenting and automating the construction of com-
plex, event-driven, and distributed real-time systems, we use this notation only
as a conceptual way to describe the cotsget architecture because it uses simple
notation. UML-RT notation uses: capsules, ports and connectors. Capsules re-
present a graphical notation to refer to the whole component. Ports mediate the
interaction of the capsule with the outside world by means of small black box, to
describe the components provided behaviour, and small white boxes to describe
those components required behaviour. Connectors are represented by means of
lines that unite two ports. If a connector unites more than one port, it must be
duplicated in the capsule that requires it, shown as a double small box.

The behaviour of a GTS component is as follows. Using a XML message, the a
offering component (Sender in the figure) delegates the conversion process to the
GTS component (step 1 in the figure). The XML message contains the conversion
information. The translated image is stored in a buffer (step 2), and then the
GTS returns an UDDI identifier to the origin component (step 3). After that,
this UDDI is sent to the requiring component (step 4), which uses the UDDI as
a code to extract the converted file from the buffer (step 5).
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Fig. 2. The Geographical Translator System (GTS) example

4 Automatic Cotsget-Based User Interfaces

Implementation of dynamic WIS UIs (such as the SOLERES) can be done by
component composition in real time. To do this, there must be a market (an
industry) of UI components, known in the literature as a CBSD (Component-
Based Software Development) as a COTS component. Based on this component
market, and with the intervention of a trading process, the system will be able
to generate in real-time the user interface based on established criteria: an user-
interface architecture.

SOLERES-HCI includes the construction of simple WIMP (Windows, Icons,
Menus and Pointers) user interfaces [25] based on “bottom-up” composition of
COTS interface components like widgets or gadgets in real time. We call these
user interface components cotsgets, and they could be resident in public reposi-
tories. Each UI component (cotsget) has a concrete functionality and is prepared
for assembly and operation with others (Figure 3). Concrete cotsget components
reside in trader repositories. Component’s provided/required services are used
by traders in selecting processes to fulfill the dependences requirements fixed by
the cotsget architecture.

Definition 1 (concrete cotsget). A concrete cotsget CG = (s ,n,P ,R) con-
sists of: (i) a stereotype << cotsget >>; (ii) a component name n; (iii) a finite
set P of provided services P = {P1, . . . , Pn}; (iii) and a finite set R of required
services R = {R1, . . . , Rn}.
Each cotsget has a series of properties of dependency. Some of these properties
are related to visual aspects, behavior, etc. The dependences can be spatial,
temporal, etc. These properties depend in turn on individual and/or group fac-
tors related to the system users. All of these aspects define the specification of
each cotsgets and are described by a specification language. Therefore, the whole
WIMP-cotsgets user interface will respect some composition principles (e.g., de-
pendences between components, use restrictions, availability, visibility, etc.). In
our case we will only consider dependences between component in a general way
(i.e., for interoperability issues).



264 J. Criado et al.

Fig. 3. A WIS cotsget-based interface following a “bottom-up” perspective

Definition 2 (Dependency). A dependency D =(n,in,out) between cotsget
component is a connector between two cotsget components which consists of:
(i) a connector name n; (ii) a connector rol “in” as a input to a provided service
of cotsget; (iii) and connector rol “out” as a output from a required service of
cotsget.

Dependences between components are described in an architecture. We use UML
notation to describe cotsget architectures. The user-interface automatic gener-
ation process is a part of a methodology for evolutive user interfaces inspired
on Model-Driven Development perspectives. The methodology defines the cots-
get architecture by means of metamodel, which is a conceptual representation
written in UML class diagram.

Definition 3 (Cotsgets Architecture). A cotsgets architecture A =(n,C,D)
consists of: (i) an architecture name n; (ii) a finite set C of cotsget components
p, q, r, . . .; (iii) and a finite set D of dependences u, v, w, . . ., where D ⊆ (C×C).
As usual, we write p → q, rather than (p, q) ∈→.

User interface generation is an automated process that is performed once the
specifications of the components that are to be part of the interface have been
determined (i.e., in the architecture). The purpose of this process is the selec-
tion of the best component configuration to meet with the new specification of
cotsgets components. To carry out this task, the subsystem includes a trading
service. A trading service, according to ISO/IEC 13235 [26] (trading ODP),
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basically allows users to offer and discover instances of interfaces that provide
certain services. Therefore, a trader is a component through which one series of
components can make their capabilities known (export), and others can acquire
those services (import). In our case, the trader will manage a cotsgets component
repository to select those, which best fit the specification instructions obtained
from the transformation. Each of the components in the repository is described
in detail to provide information on its characteristics and specifications. With
this information, the trader is able to obtain the interface component configu-
ration that best fits the needs and regenerate the UI model that will meet the
requirements imposed by the transformation process.

5 Conclusions and Future Work

This paper presents the architecture of the SOLERES human-computer inte-
raction sub-system, called SOLERES-HCI, which includes the construction of
simple WIMP user interfaces based on the real-time composition of COTS-UI
(cotsgets) user interface components. Through a concrete UI constructed using
these components, new user interfaces can be generated in execution time. Using
a user interface regeneration process, the best configuration of cotsgets that meets
certain specifications is selected.

Future work will study different possibilities for interaction, cooperation and
dependences between components that could arise considering the different user
profiles that intervene in the system and the set of user interface components
offered. Furthermore, the optimum solution search strategy in the cotsgets repo-
sitory managed by the trader must be determined, with special interest in the use
of neural-networks, decision trees, Bayesian networks and influence diagrams.
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Abstract. Personalization and Adaptation are among the main chal-
lenges in the field of e-learning, where currently just few Learning Man-
agement Systems, mostly experimental ones, support such features. In
this work we present an architecture that allows moodle to interact with
the Lecomps system, an adaptive learning system developed earlier by
our research group, that has been working in a stand-alone modality
so far. In particular, the Lecomps responsibilities are circumscribed to
the sole production of personalized learning objects sequences and to the
management of the student model, leaving to moodle all the rest of the
activities for course delivery. The Lecomps system supports the “dy-
namic” adaptation of learning objects sequences, basing on the student
model, i.e., learner’s Cognitive State and Learning Style. Basically, this
work integrates two main Lecomps tasks into moodle, to be directly
managed by it: Authentication and Quizzes.

All in all, and so far, the advantage of the presented integration is in
the real possibility to deliver and take personalized courses, residing and
basically remaining into the moodle environment.

1 Introduction

Personalization and Adaptation are among the main challenges in the field of
e-learning. However, just few Learning Management Systems (LMSs) support
such features, mostly as experimental ones. As a matter of facts, the integra-
tion of personalization aspects into state-of-the-art and widely used LMSs is a
complex task and it is taken into consideration from the scientific community.
For instance, the Grapple Project1 is a three years European project involving
14 partners from 9 European countries, and aims at delivering to learners a
technology-enhanced learning environment that guides them through a life-long
1 http://www.grapple-project.org/
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learning experience, automatically adapting to their personal preferences. In [10]
an extended discussion is presented about personalization and adaptation in e-
learning and on the development of suitable tools for the authoring of learning
material and its use in adaptive courses. Two main aspects of the work in this
area of adaptive systems are related to the ways the learning material (usually
embedded and specified into learning objects) is automatically sequenced in a
course, and the ways teachers and content developers can define such mate-
rial and express learning (or teaching) strategies to sequence and deliver it. In
several systems, such as AHA! [3] and ELM-ART [9] the learning objects se-
quence is actually produced and delivered step by step, for example through the
link-annotation technique [2]; in other systems the sequence is completely set
initially, and then maintained, modified and possibly reproduced on occurrence
[1,7]. The Lecomps system, presented in [8], follows an approach of the latter
type. Here we cope with the complexities of the integration of personalization
aspects into the moodle LMS. We present an architecture that allows moodle
to interact with an adaptive system, the Lecomps system, that we developed
earlier, and that has been working stand-alone so far. The Lecomps system
supports the “static” configuration and the “dynamic” adaptation of sequences
of learning objects, basing on a student model constituted by learner’s Cogni-
tive State (CS) and Learning Style (LS). Basically, the work we present here
is the integration of the following two Lecomps tasks into the moodle LMS.
The first task is the Authentication management: the learner is a “moodle stu-
dent” and interacts mainly with it. The second task is Quizzes management,
that, thanks to Lecomps, are personalized basing on the learning objects taken
by the learner: in the Lecomps environment they are first designed and then
imported-in and delivered-through moodle; then the results of quizzes are sent
back to Lecomps, to allow for student model updating. Lecomps updates the
student model by updating its CS an LS [8]. In particular the CS is updated by
either adding new knowledge (“certified” by right answers to quizzes), or increas-
ing/decreasing the degree of certainty for knowledge that were already in the CS,
or canceling knowledge from CS (when it drops below a stated degree of cer-
tainty). The delivery of a course to the particular learner it was configured for, is
performed completely into the moodle environment. Conversely, the thorough
import of the questions defined in Lecomps into the moodle databases, allows
for the delivery of quizzes through moodle, also allowing teacher and students
to access a complete history of the quizzes taken and maintained to support item
and performance analysis. The advantage of the presented integration is in the
real possibility to deliver and take personalized courses by the moodle environ-
ment only. This integration brings two main advantages: moodle is enriched
with personalization, allowing for a different sequencing of learning materials
for different students; the Lecomps personalization process could be enriched
using both the moodle quiz management and logging, characteristics that make
moodle one of the most used LMS. Our work is still to enhance: Lecomps is
still needed for certain activities that should be better managed in an LMS such
as moodle such as authoring and management of learning objects repositories.
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However, the final aim in this line of work is to circumscribe the Lecomps re-
sponsibilities to the sole production of personalized sequences of learning objects
together with the management of the student model. In Section 2 we describe the
Lecomps system. In Section 3 the integrated architecture of the resulting sys-
tem is presented with some example of quizzes management. Finally, in Section 4
conclusions are drawn.

2 The Lecomps Learning Management System

Lecomps is a web-based e-learning environment, in which learners and teachers
get support to the following activities:

– authoring of learning material, i.e. learning component, as described in the
following definition 2

– creation of learning environments (the framework in which students enroll
to get personalized courses about a stated subject matter, and teachers state
the general aims of such courses, i.e. the target knowledge common to all
students)

– enrollment of learners and monitoring (from both teachers and learners) of
the learning activities and results

– automated construction and adaptive delivery of the personalized courses,
tailored over learning goals, student’s knowledge and learning styles.

A personalized course is a sequence of learning objects, picked up from a repos-
itory. The sequence is defined specifically over the present state of the student
model.

For experimental reasons the system is available in different versions, each
one basing on a particular engine, responsible for learning object selection and
sequencing; the first engine issued (which is also the one running into the version
of Lecomps referred to by this article) used a graph traversing algorithm, specif-
ically designed; a second version [6] was redesigned to exploit a planning-based
approach; a third version is being studied, in parallel, using a constraint-logic-
programming-approach [8].

The concept of learning object is implemented in Lecomps by the structure
of Learning Component (LC). The representation of knowledge, occurring in the
definition and management of LCs and in other areas of the system, is expressed
by knowledge items (kis), which are basically nouns for concepts. To manage
Learning Styles we adopt the Felder and Silverman’s model [4,5], which allows
us to qualify a learner by a combination of two possible values for each one of
four dimensions.

Definition 1. Student Model The Learner’s Cognitive State (CS) is the set of
pairs < ki, certainty >, listing the kis presently owned by the learner, each one
qualified by its level of certainty (as determined by the system basing on learners
answers to tests).

The Learner’s Learning Style (LS) is represented by a 4-tuple of couples,
< d1, v1; d2, v2; d3, v3; d4, v4 >, where each di is one of the basic values in a
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dimension of the Felder-Silverman model (d1 = active/reflective, d2 = sens-
ing/intuitive, d3 = visual/verbal, d4 = sequential/global) and the vi ∈ [0, 11].

Definition 2. Learning Component A Learning Component (LC) comprises:

Required Knowledge. A set of kis denoting the knowledge that is supposed to
be needed in order to take the learning content of the LC.

Acquired Knowledge. A set of kis denoting the knowledge that is supposed to
be gained after taking the LC.

Learning Content. Defined as an XHTML resource, possibly in four versions
(one for each combination of the LS dimensions sensing/intuitive and vi-
sual/verbal, each one weighted by values e.g. to state how much sensing and
how much verbal is the fourth version).

Annotations. Notes (one for each value in the LS dimensions active/reflective
and sequential/global) devised to be submitted to the learner during the taking
of the LC. Except the global annotation, they are shown together with the
learning material of the LC. The global annotations, instead, are used to
provide the learner with a summary of each lesson (i.e. subset of the LCs in
the course).

Questions. A set of quizzes, deemed to be used during the verification process
of a course. Each question can be labeled, if reasonable, by a ki (so right
answer to such question will give possession of the related ki). Questions are
embedded in the LC because this allows to contextualize them to the actual
learning material of the LC, which we suppose makes them more effective.

Index and Effort. A name for the LC and an informal quantification of the
effort needed to take the LC content (effort is used to balance the partition
of the course in lessons).

The system builds a personalized course as a selection of LCs; the selection
(which is called configuration) is based on the Target Knowledge (TK) and on
the individual Starting Knowledge (initial state of CS). TK is a set of kis, as
well. The set of LCs (a course configuration) is linearized in lessons, according to
appropriate constraints on lesson length. Then the learning path is administered,
by presenting the material in different ways, depending on the personal learner’s
learning styles.

In Figure 2 the functional schema of Lecomps is depicted. A Learning Envi-
ronment defines the part of the system from where the courses about a certain
subject matter will be constructed and delivered, under the administration of a
certain teacher. It comprises:

Domain of knowledge. All kis used in the definition of the LCs (the corpus
of knowledge - or, better, the names of the concepts in the corpus - possibly
managed by the courses).

LC Pool. The repository of LCs, managedby the (authors and) teachers, through
the authoring tools available in Lecomps.

Basic TK. A set of kis, designing the target knowledge that is common to all
the learners’ personalized courses; the TK of each individual course might
be varied by the teacher, at configuration time.
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Fig. 1. Functional schema of the Lecomps system

Approaches. A set of approaches designed by the teacher. An Approach is a
way to express special preferences of the teacher with respect to the content
of a personalized course. It can be described either as a set of kis, or as a set
of LCs, which will be forced in the course configuration. An approach can be
used to constrain a course in such a way it will use a certain terminology, or
just will contain a certain set of learning material, in spite of the possibility
it is not indispensable to reach the basic aims of the course.

Verification Policy. This is a set of parameters that drives the management of
the CS during the taking of an individual course. Such parameters say what
certainty is given a ki when it enters the CS after a right answer in a test,
or how much such certainty increases or decreases after answers to further
questions about that same ki, or what certainty thresholds are assumed for
the kis to be extracted or permanently joined to the CS (under a threshold
the ki is lost by the learner; above another threshold, no further questions
will be met by the learner about that concept).

When a student enrols at a course, the Initial Questionnaire and the ILS Ques-
tionnaire initialize, resp., the CS and the LS in her/his model. Then, basing on
the present (initial) student model and on the basic TK (possibly augmented by
the teacher through some approaches), the personalized course is configured. The
course is a sequence of LC, suitably partitioned in Lessons. When a component
is presented, the learning content and the annotation versions are selected ap-
propriately from the LC, with respect to the present evaluation of the LS. After
each lesson an intermediate quiz is defined dynamically, by randomly selecting
questions from the LCs in the lesson, so to check about the kis “apprehended”
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during the lesson. The answers allow to update the student model: the certainty
of kis already in CS may be modified; kis may be added, and others may be
extracted. Moreover, the LS can be updated basing on the answers, under the
assumption that a right/wrong answer witnesses LS-adequacy/inadequacy of
the presented learning material (so the present LS evaluations are consequently
strenghtened/weakened, according to LS weights that label the presented ma-
terial). After student model update, the course might be reconfigured, either
by the teacher, or automatically (that’s another parameter of the Verification
Policy settings).

3 Integration

The integration of Lecomps in moodle is illustrated in Figure 2; it is performed
proposing Lecomps as a moodle activity.

Fig. 2. Integration of Lecomps in moodle: functional view

The basic management of users registration and authentication is provided
by moodle. The integration proceeds through a communication layer, set up
between moodle and Lecomps. The first task of such communication layer is to
maintain synchronized the moodle database of quizzes with the LCs repository:
basically each time a question is added to a component, it can be transferred



A Module for Adaptive Course Configuration and Assessment in Moodle 273

to the moodle database; this is a semiautomatic process, presently. A learner,
registered in moodle, can enroll in a course and be presented with an initial
questionnaire. The initial questionnaire is designed by Lecomps (SK Inspector
module) and communicated to moodle. moodle presents the questionnaire and
collects the results. Then feedback is sent back to Lecomps, in order to initialize
the Cognitive State. The Learning Style is initialized in this stage as well, yet
the process is carried on entirely by Lecomps. After the configuration of the
personalized course is done, it is presented to the learner.

Fig. 3. Users’ access into the integrated system: above, the registration phase is shown;
below, the access to the moodle Lecomps-Activity (related to a course called “lucus3”)

When a (intra lessons) quiz has to be delivered, Lecomps produces its spec-
ification and transfers the data to moodle, which will 1) prepare the test ex-
tracting the questions from its database; 2) present it to the learner; 3) collect
results. Then the results are transferred back again to Lecomps, and the stu-
dent model is updated accordingly.The quiz will be stored, for possible further
analysis from the teacher.
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Fig. 4. A small quiz, made up by moodle, with a selection of questions decided by
Lecomps and extracted from the moodle quizzes databases

Fig. 5. Report about questions and questionnaires
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This approach exploits moodle modularity: Lecomps is installed in moodle
in the directory mod as a new module. The teacher logs in moodle; (s)he can
introduce a Lecomps activity in his courses, and navigate the Lecomps envi-
ronment. Figure 3 shows the student’s functionalities performed in moodle: the
student is registered as a moodle user, (s)he enrolls the course through moo-
dle authentication and moodle course registration, and (s)he obtains her/his
personalized course through the Lecomps personalization engine, seen as an
activity of the course (”lucus3” in the bottom of the figure).

Figure 4 shows a quiz delivered to a learner. As mentioned above, Lecomps
produces the list of questions for a quiz, by selecting randomly from the questions
contained into the learning components seen in a lesson. Such specification is au-
tomatically imported in moodle, where the real quiz is composed (by accessing
the quizzes database), and presented to the learner.

The feedback coming from the answers to a quiz go back to Lecomps, in
order to perform the necessary updates over the student model. Meanwhile the
quiz is stored with its results. When a further analysis of quizzes is required, the
teacher can access them, as shown in Figure 5.

4 Conclusions and Future Work

Our research is aiming at the development of a full integration of capabilities,
for the support to personalized and adaptive courses, in a state-of-the-art LMS.
In particular we are working on moodle, due to its well known modularity and
extendibility, and on a standalone LMS that we developed earlier, Lecomps,
in which we implemented our approach to personalization and adaptation in
e-learning.

In this paper we propose a step in such integration. We have developed a
first level embedding of the Lecomps system in a moodle module (namely
an activity). Yet, by no means we claim that a complete integration has been
reached.

The integration, so far, is limited to the management of enrolling and authen-
tication, and to the automated import of the questions defined in the learning
components, into the moodle database. As limited as it is, the simple com-
munication implemented between moodle and Lecomps let us gain something
relevant: the quizzes defined by Lecomps after each lesson of the course, are
stored, with their answers, for future consultation; history of the learner’s par-
ticipation in the course (through answer to questions) is recorded; the records
of the answers given by all the students to a same question, are stored and can
be evaluated, allowing for an analysis of the questions defined in the learning
components.

Presently the personalized courses are presented through the moodle inter-
face, yet it is still the original Lecomps system acting to select the material
to be actually presented (basing on the definition of the course, as a sequence
of Learning Components, and on the actual evaluation of the learner’s learning
style). All the other functionalities of Lecomps, such as the authoring tools,
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the graphical interface to the repositories of learning components, and the in-
teraction of the teacher with the configuration interface (to manage learning
environments and to actually produce courses), are still visibly in Lecomps.

In terms of future work, we plan to advance along the integration path. While
working on the lacks mentioned in the previous paragraph, we intend to devolve
to moodle several tasks, related to the presentation of the courses, the storing
of the previous versions of a same adaptive course, and the collection of data
relevant to the student model update, so to leave to Lecomps software only
the kernel of personalization activities. Another aspect we plan to work upon, is
the accomodation of the learning components in the framework of the SCORM
standard for e-learning. We plan to use such result in order to allow the definition
of a personalized course as a SCORM package, and let moodle receive it and
present it through its implementation of the SCORM API.
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Abstract. Decisions for IT outsourcing are very complex and needs to be sup-
ported by considerations based on many (multiple) criteria. In order to facilitate 
the use of a specific tool by a decision-maker in IT outsourcing, we need to find 
out whether such a tool for this purpose will be accepted or rejected or what 
improvements must be added to this tool to be accepted by some IT decision 
makers in large companies from Sweden.   

Keywords: IT outsourcing, decision makers, ITO tool, user acceptance, deci-
sion making. 

1   Introduction 

  A systematic analysis was often absent in early stages of IT outsourcing decisions 
[14]. Outsourcing decisions will have long term effect on the IS strategy, and there-
fore a systematic analysis should be performed [14]. It is an important business 
change whether a company should outsource IT or not. For this purpose, the large 
companies could learn from their best practices and the way to improve the ITO proc-
ess [11]. Decisions in IT Outsourcing are complex decisions, so in order to facilitate 
this process the IT tools should be used. However, there is an issue of acceptance of 
such systems and tools by companies/decision makers. Why should manager accept 
this tool, when over a long time many decisions on IT outsourcing have been taken 
successfully without such tools followed the established at that time processes and 
practices. Thus, there is need for such a tool to be accepted by IT decision makers in 
order that the get expected (advantages) benefits. In addition, there is a need to under-
stand the way a decision is made and the processes implemented. Since there is a lack 
of available tools for IT outsourcing decisions in the market [10] there is a need to 
investigate if the accepted tool would contribute to the decision making, which we 
believe will increase the effectiveness of decision process and ensure more reliable 
decision making.  

There is a need for a framework for making decision in IT outsourcing [7]. In our 
study, we will contribute with an IT Outsourcing Tool (ITO Tool) to see if a software 
tool can be useful and helpful for IT outsourcing decisions [10]. We believe that such 
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a tool developed for IT outsourcing decisions can facilitate and improve the decision 
making in that area. This will help to structure the way for analysing the enterprise 
situation and help to decide whether the IT outsourcing should be performed or not. In 
addition, we are of opinion that improvements of the decision making process will 
relate to time saving, performance of the decision making and the transaction cost of 
IT outsourcing. Due to the fact that human’s willingness to accept and adopt new 
artefacts is challenging, and has been studied over long time, there is a need to inves-
tigate if the ITO Tool would be accepted by decision makers. In this study, we will 
make use of adoption theory from [8]. The adoption theory is called the Technology 
Acceptance Model (TAM), which is a well used instrument to find out whether a 
system will be accepted or rejected. The ITO Tool must contribute and improve today 
situation to be accepted [8], There are many frameworks/models, which could be used 
for decision, however not all frameworks/models can be equally applicable for the 
established outsourcing processes. The main purpose of the study is to find out, with 
use of the Technology Acceptance Model (TAM), whether the ITO Tool for decision 
making of IT outsourcing would be accepted or not, and if negative – to understand 
the reasons for rejecting it. Our research questions are; In which way (to which ex-
tent) can the ITO Tool be accepted for some decision makers in IT outsourcing in 
Swedish companies of a global scale, and what contribution can be provided to the 
ITO Tool? 

2   Research Background 

2.1   Description of the IT Outsourcing Tool (ITO Tool) 

To not mix up the definition “ITO Tool” as a general tool in this paper, we will use 
the term “ITO Tool” for the specific software product we will evaluate. The main 
purpose of the ITO Tool is to provide assistance to the managers to make decisions at 
initial phase about IT outsourcing without having external consultancy. The ITO Tool 
according to the researches is business neutral, which means that it is not made for 
any specific business area, like manufacturing, banking or other [10]. Thus, by being 
business neutral, the tool can be used by managers in many different outsourcing 
cases. Furthermore, the ITO Tool is neutral because, there is no algorithm that en-
courage or discourage to outsource IT or not. Transaction Cost Theory (TCT), accord-
ing to Williamson is rather conservative and does not encourage IT Outsourcing if 
there are no strong reasons showing the advantages [20]. ITO Tool is based on TCT.  
ITO Tool can “highlight the potential risks, which may be hidden by the cost savings 
regarding IT outsourcing” and gives description about them [10]. Moreover, this 
helps the managers to get information regarding ITO considerations which they do not 
think to consider. 

A risk assessment contains four dimensions, the risk factors, scenarios of what can 
happen, the consequences and risk mitigation mechanism [5]. The ITO Tool is devel-
oped in MS Excel application and a screenshot of the tool is presented in Figure 1. 
The ITO Tool lists 80 questions from different risk areas and the scenarios are the 
answers the users select. In the end the consequences are shown in a graph, where the 
risk exposures are calculated. The mitigation mechanism is handled by highlighting 
the high risks that must be mitigated before further proceeding of IT outsourcing. The 
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Fig. 1. Screenshot from the ITO tool [10] 

ITO tool is presented with a graphical view of the risk exposure from the risk assess-
ment with recommendations about to do the IT outsourcing or not [10].  

2.2   Risk Assessment of IT Outsourcing 

Risk management of decision making for IT outsourcing have been studied intensively 
in the last ten years, and still new risk factors appear according to new fields of type of 
outsourcing, for instance cloud computing [15]. Both financial benefits and risks are 
elements for making decisions of IT outsourcing [12]. Making decision for IT out-
sourcing includes high degree of uncertainty according towards price/performance, 
underlying economic shift, business and IT alignment and supplier selection and its 
contract negotiation [19].  

Enterprises should be aware to outsource too much, due to decreasing grade of 
successful outsourcing [13]. On the other hand, selective outsourcing is not more 
successful than total outsourcing even if that is more uncommon [16]. Anyhow, Out-
sourcing is a risky endeavour. Outsourcing enables the companies to refocus on their 
core business [16], and the initial agreements must consider the risk profile of the 
unique deal [6].   

Risk management are assessed or analysed as a probability and effects (conse-
quences), which are mapped according to the very high, high, moderate (medium), 
low and very low scale [18][17]. Effects can be assessed in catastrophic, serious, 
tolerable or insignificant [18]. Risks should be considered as a negative event [2], but 
also a potential negative outcome due to uncertainty future developments [21]. “Man-
agers are making decisions with respect to IT and outsourcing is often overly optimis-
tic, according to [9]. They take their decisions to outsource based on a best case  
scenario”. On the other hand, [2] noticed that ”once risk exposure is explicit, and the 
possible compromises clear to the managers, risk becomes a lot more manageable”. 

In the review of the research literature, we have found different ITO frameworks. 
In our research, we have selected and adapted from [4] the ITO risk assessment 
framework. Our decision model, implemented in the ITO tool, is covering the risk 
factors presented in Table 1. In fact, as a matter of the problem complexity with inter-
linked risks and mutual dependencies of different events it is not possible to isolate 
each risk, therefore in the ITO Tool a question can cover one or more risk factors1. In 
                                                           
1 We want to keep the number of questions for assessing the risk exposure as low as possible. 

Therefore, we try to also to combine different ITO risk areas. 
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this way, the result will have a high coverage of different risk factors. There is also an 
obvious overlapping between the risk factors and the definitions of them. In assessing 
the overall risk exposure and the individual risk exposures resulting from different 
decisions, our ITO Tool has used the assessment method for the risk exposure as [1] 
has proposed.   

Table 1. IT outsourcing risk assessment framework (adapted from [4]) 

Risk Factors

(The figures within the
brackets are the numbers of
questions that are referring to the
risk factors used in our ITO Tool)

Scenarios Consequences Mitigation 
mechanisms

Asset specificity (6)
Small number of

Suppliers (1)

Lock-in

Cost

Escalation

and

Service

Debasement

Mutual hosting
Dual sourcing

Uncertainty (2)
Costly
contractual
amendments

Sequential
contracting
Contract flexibility
Short term contracts

Uncertainty (2)
Client’s degree of expertise
in IT operations (5)
Client’s degree of expertise
in outsourcing contracts (4)
Relatedness (functional and
organizational) (2)
Ex-ante imperfection (24)

Unexpected
transition and
management
costs

Clan mechanisms
External expertise
procurement

Measurement problems (2)
Supplier’s degree of expertise
in IT operations (5)
Supplier’s degree of expertise
in outsourcing
Contracts (4)

Disputes and
litigation

Alternative methods
of dispute resolution
Clan mechanisms
Procurement of
external expertise

 
 
The risks from the ITO tool are calculated for each question and represented in the 

end as sum of these risks and the tool calculates the risk exposure (RE) according to 
the next formula [10]: 

            N 
REtot = ∑ Pr(UOi)*L(UOi), 
            i 

 

The formula: Pr(UOi) means: the probability of an undesirable outcome i, and L(UOi) 
is the loss of undesirable outcome i. REtot is the accumulated risk exposure for the N 
number of risks. In IT outsourcing context the losses of undesirable outcome are 
losses about outsourcing contract and probability of an undesirable outcome is func-
tion of such losses [2]. 

The risk exposure in the ITO Tool is presented on the figure below as a plane 
graph. The number of items is the questions, which user answered are stated on the 
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vertical line. The calculations of risks are presented on horizontal line, according to 
scale they are weighted as small losses - 0, 2, medium losses – 0,5 and critical losses- 
0,95. The decision about outsourcing has been presented according to calculation of 
losses, which has been provided by decision maker.  

 

Fig. 2. Distribution of the questions that generate RE from the ITO tool [10](for a particular 
example)  

2.3   Research Methodology 

For assessing the acceptance of the ITO Tool, we have done interviews with execu-
tives’ experts in IT outsourcing in large companies from Sweden, with experience in 
IT outsourcing. The interviewees are mentioned in Table 2 regarding their position, 
experience in IT outsourcing, type of relationships from the four companies’ part of 
our research analysis.  

Table 2. Research sampling 

Position in the company
of the interviewee

Years of IT outsourcing
experiences

Type of company: All
large companies

Companies

Executive 14 years Advisory service Company A
CIO 1,5 years Buyer Company B
Head of Procurement 7 years Buyer Company C
Senior sales manager Not provided Both Seller and Buyer Company D  
 
We believe that our sampling size cannot make any generalization, but we will get 

useful information of what best practises from some decision makers consider to 
make decisions in IT outsourcing. Due to type of methodology, we have got deep 
interviews of executives in Swedish global companies, which have knowledge and 
experience in this topic. Our findings regarding the technology acceptance of the ITO 
Tool will provide great value towards further development of this tool, or if such tool 
is not accepted at all into decision making in IT outsourcing. 

Before we collected data of technology acceptance, we introduced the ITO Tool to 
the decision makers, so that they could touch and feel how the tool worked in decision 
making of IT outsourcing. We shortly described the purpose of the ITO Tool, and that 
the tool was based on 80 questions with multiple options of answers, and the algo-
rithm behind for assessing the risk exposure [10].  
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The computer with the ITO Tool installed was given to the interviewee, where the 
interviewee tested the ITO Tool with a case in their mind. The duration time of an-
swering all the questions was given up to 20 minutes for all four companies. 

After the software tool was tested, we asked questions from the TAM [8], which 
we had rephrased from quantitative questions with answering in a seven point Likert 
scale to qualitative questions with use of the main keywords from each variable of 
TAM and described below. 

 

Fig. 3. Technology Acceptance Model, TAM [8] 

2.4   Perceived Usefulness 

The keywords from TAM for the variable Perceived usefulness are “useful”, “help-
ful”, “performance”, “effectiveness”, and “provide” [8], and the questions we created 
were:  

a) What do you think the purpose/advantage of this tool can provide you?  
(Provide) 

b) How can use of the tool provide advantage in IT outsourcing decisions? (Per-
formance and effectiveness) 

c) Do you think the risks are listed with values of Risk Exposure was helpful? 
(Helpful) 

2.5   Perceived Ease of Use 

The keywords from TAM for the variable Perceived ease of use are “easy to use”, 
“understandable”, “easily find” and “learn” [8] and the questions we created were: 

a) Did you like the interface of this tool? Why or why not? (easy to use and  
understandable) 

b) Will it be easier to use if the risk-types would be grouped? (easily find) 

2.6   Attitude towards Use Are the Impressions from Perceived Usefulness and 
Ease of Use 

The keywords from TAM for the variable Attitude toward use are “good idea”, “ad-
vantage” and “pleasant experience” [8] and the questions we created were: 

a) As a person, do you easy adopt new technology? (Regarding personal  
adoption) 

b) In what way gives the tool you a pleasant experience? (pleasant experience) 
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c) Do you think the tool is a good idea, why? Suggestion for improve-
ments?(good idea). 

2.7   Behavioural Intention to Use, Are Dependent on the Attitude of the Decision 
Tool 

The keywords from TAM for variable Intention to use are “thought to use”, “going 
to” and “recommend” [8] and the questions we created were: 

a) After testing the tool, do you think you will use it, why and why not? (Thought 
to use) 

b) Will you recommend this tool for other colleagues? Why and why not?  
(Recommend). 

3   Results from User Acceptance of IT Outsourcing Tool (IT)  

3.1   User Acceptance of Company A 

The interviewee from the Company A finds the tool useful, since anything that can 
make the decision makers to think and assess the readiness for the IT outsourcing is 
good. Moreover, he/she finds that all questions are relevant, and the tool can be used 
as an advanced check list, but also be useful to provide objective. For instance the 
CIO needs a good argument for not outsourcing, and then the objective tool gives the 
CIO a winning argument. However, the Company A finds the tool useful, but only as 
a readiness tool such, as a check list that can be used to get useful objective 
viewpoints. We do not think the Company A accepts that the ITO Tool is a tool for 
making decision, but rather a tool for assessments. 

As concerns disadvantages, the Company A finds it difficult to see if the ITO Tool 
covers all different criteria, and provides the ranking from important questions to less 
important ones, and how the questions are relevant to each other. The tool looks more 
like a readiness, or may be a subsidiary, back-up tool rather than a decision tool. 
Therefore, the ITO Tool should have been divided into parts, first where one assesses 
the readiness, next a “yes”/ “no” decision or cancel and full stop. Moreover, the 
output should be descriptive instead of digits, where the output make classification by 
risks level, for instance like virus scanning software, where it is “two very high”, 
“five high”, “three medium” risks, and so on. Moreover, the interface works fine, but 
a web-based interface would be preferred, instead. However, the Company A stated 
that decision makers should use a tool like a robot, and cannot use only one tool for 
making a big outsourcing, but the tool can be used for interpretation with the view to 
get another perspective to assess the risks.  

The Interviewee from the company A is a medium adopter of new Information 
Technology. However, the interviewee was not in a position to accept the tool how it 
was now, but he/she would accept the ITO tool with some improvements introduced.  

3.2   User Acceptance of Company B 

The interviewee from the Company B thinks that the ITO Tool is good enough and 
provides the needed help. On the other hand, the interviewee does not have trust in the 
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tool 100% and wants to have a possibility to check whether the tool was the right one 
or not, based on earlier experiences. Moreover, as he/she assumed it should be 
possible to customise the tool. Regarding the technical side of the user interface, the 
questions should be shown without scrolling, and the answers should be possible to 
see straight away. Anyhow, regarding Company A and E thinks that the ITO Tool will 
have more need for such a tool, when he/she is inexperienced in the decision making 
which he/she is. 

The Interviewee from the Company B is a medium adopter of new Information 
Technology, and will accept the tool and recommend the tool to other colleagues. 
Moreover, we did not get any other feedback of the perceived usefulness of what the 
advantages or disadvantage were, and  whether the ITO Tool was useful for the 
purpose of the decision making in IT outsourcing, but instead, information about 
cosmetic changes from the perceived ease of use. There was one feature he/she 
wanted is a possibility to check whether one can trust the tool or not in the decision 
making. A reason of not having any new suggestions or improvements of the 
functionality of making decision can be related to the low working experience of the 
interviewee - 1.5 years in IT outsourcing, on the other hand we think that Company B 
easily will accept the tool since the Company B do not have any formulized sourcing 
processes, only supporting guidelines.  

3.3   User Acceptance of Company C 

The interviewee from the Company C finds the user interface fine where the questions 
and answers are shown in a good format and the decision makers can assess the risks 
visually instead of engaging into a mathematic exercise. Moreover, he/she liked to 
look at various risk types by reviewing risk, where he/she got a clear review.  The 
ITO Tool could be deployed in different steps of the sourcing process since this tool 
covers a lot of different perspectives, where the question and answers need to be in-
terpreted. The numeric figures are a good way of showing the result. However, the 
tool can be deployed as it is, and be useful, but the ITO Tool can also be used in 
communication with various stakeholders, and to create joint work and discuss the 
risks around.  

On the other hand, in the decision making, some risks cannot be mitigated, since it 
depends on the risk profile of how much risk he/she can accept. Moreover, it should 
be possible to customise the tool according to the risk profile for the decision case, but 
he/she will recommend the tool to other colleagues after improvements.  

The interviewee is a medium adopter of the new Information Technology; and ac-
cepted the ITO Tool. We have got an important feedback from him/her, namely, on 
the concept of reviewing risks, on the question and answering exercise instead of 
calculating the risks, and on the criteria, which were broad and could be used in dif-
ferent steps in the sourcing process. The only drawback was that the decision maker 
would have different risk profiles and might not mitigate certain risk depending on the 
sourcing case.  

3.4   User Acceptance of Company D 

The interviewee from the Company D thinks that the ITO Tool is a good help to struc-
ture the thoughts regarding decision making, and can be used as a check list, but the 
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risks could be assessed alone. Moreover, it was for the first time when the interviewee 
has seen such a decision tool, and he/she believes that it would help decision makers, 
if they start from the scratch. On the other hand, the interviewee does not like that; the 
ITO Tool had a mathematical decision model, considering it a too complicated design. 
The interviewee thinks the risks should be grouped to see which area of risks is under 
the assessment. Even if the Interviewee looking at the same risks in a group meeting, 
to see if the outsourcing process should continue or not, the number of 80 questions 
that have to be addressed in the tool seem to be too excessive and  need to be consid-
erably reduced.  

The interviewee is a late adopter of new Information Technology, and does not 
want to accept the ITO Tool due to the fact that the interviewee was looking at the 
same risks but in another way, as we know from the best practises as well. On the 
other hand, the interviewee sees the potential in the tool and finds it useful and helpful 
for decision makers without any way of doing risk assessment. We think the reason of 
not accepting the ITO Tool by the interviewee was rather subjective one and de-
pended on the personal perception and experience, and not on the quality of the ITO 
Tool itself. 

4   Conclusions and Recommendations 

First of all, for the purposes of the study we would refrain from any generalization, 
due to the small sample size, but we believe that our “lessons learned” of the user 
acceptance from our interviewees with executives from large Swedish companies 
experts in IT outsourcing, will contribute with usefully information whether a such 
ITO Tool will be accepted or not for decision makers in IT outsourcing. 

4.1   In Which Way Can the ITO Tool Be Accepted for Some Decision Makers in 
IT Outsourcing in the Large Swedish Companies? 

The Company A expressed itself for the tool to be divided in the following two parts: 
assessment of readiness and decision making - “yes”, “go” and “not-to-go” for IT 
outsourcing. Due to the problem of a lack of a distinctive difference between readi-
ness and decision making in the ITO Tool, it is also difficult to see if this tool covers 
all different criteria, and to see whether the questions are relevant to each other, let 
alone, ranking between important and less important questions. These deficiencies 
should be improved before the Company A will accept the ITO Tool in its work. 

The Company B asked for mostly cosmetic changes to be able to accept the tool. 
We did not understand this position clear since, to our firm understanding, cosmetic 
change, as we think do not affect the decision making purposes of the tool, but we 
think that the perceived easiness of using the ITO Tool had effect on the acceptance 
of the tool by the said Company.  

The Company C has accepted the tool as of the outset. In particular, it liked the 
way of assessing risks from a list, where various types must be reviewed to get a clear 
view. According to the company’s  the tool can also be used in communication with 
various stakeholders to create joint work and discussion around the risks.  
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The Company D noted the usefulness in the ITO Tool for the decision making, 
since the Company D has been practicing the risk assessment in the similar way in 
group meetings. At the same time, the Company D did not accept the tool, which, to 
our clear perception, was motivated by a personal attitude of the interviewee and, 
namely, his/her recent personal adoption of new information technology.  

4.2   What Contribution Can Be Provided to the ITO Tool? 

A contribution for the ITO Tool acceptance is a list of suggestions of new improve-
ments in the user interface functionality, but also some new features in the ITO Tool. 

 
Functionality  

• Should be possible to customise the tool.  
• The ITO Tool questionnaire should be divided into two parts. The first is 

readiness, - if you are ready or not, and the second part, given that you are 
ready, - go to outsource or not, then full stop 

• Reduction of the number of questions. 
 

User interface 
• All questions should be displayed without scrolling, and it should be possible 

to view the answers straight away.  
• The ITO Tool should in a more clear way cover all criteria, and to reflect the 

ranking between the most important questions and less important ones, as 
well as to show the interrelation between the questions.  

• The output in a descript way should replace the digits and a summary like a 
virus scanning software, where the classification of how may high risks, me-
dium risk, low risks.  

• The question could be grouped by risk types, but the graphical result does 
not need to be grouped. The purpose of grouping risks is to find the problem 
area, but also as Company C suggested, use the ITO Tool as a communica-
tion tool, where you can use different parts from the tool, you can assess with 
different professions. 

 
New features  

• Want to compare own experience with the tool, to see if the taken risk was 
consider right or not. If this feature will increase the trustfulness to the ITO 
Tool, then it is needed to get higher opportunities for use acceptance. 

• The tool would be extended with evaluations criteria for supplier selection. 
• Type of Risk Profile will be introduced, having in mind that some risks 

cannot be mitigated and one has to accept certain risks. 
• From best practises,  check the suppliers financial stability, in supplier selection 
• From best practises, it seems that selections of different type of relationships 

is part of the sourcing process, but maybe implement interdependencies 
between criteria that can make suggestions of what type of relationship 
should be selected.  
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Abstract. This paper provides a theoretical approach on the CubeSat standard 
making a cost-benefit analysis in the use of pico-satellites at the education and 
technology integration model for educational modernization. With the CubeSat 
format is planned to develop an orbit LEO pico-satellite as part of a multidisci-
plinary project led by the Robotics Institute of Yucatan (TRIY), assisted with 
previous experience in Mexico and Colombia, to build a satellite capable of  
stabilizing through a robotic device, which will be a training model for human 
resources in Mexico. The CubeSat initiative represents a technological devel-
opment of more than 10 years who is still alive and growing, attracting new par-
ticipants from different educational institutions and global business, which has 
proven to be a project that would be made and successful results with a signifi-
cant low budget compared to other space missions, and finally is an opportunity 
to bring students and teachers to the aerospace industry, through a convergence 
of technology, and academic discipline. 

1   Introduction 

Passed away 53 years since it was launched into orbit by the Russians the first artifi-
cial satellite called Sputnik I from the Baikonur Cosmodrome in Tyuratam, Kazakh-
stan (1957). Their mission: to obtain information on the concentration of electrons in 
the ionosphere, having a shelf life of 3 months [1]. 

Eleven years later, Mexico enters the satellite era in 1968 when the TV signals are 
transmitted via satellite to the Olympic Games in Mexico, through the satellite ATS-3 
[2] property of NASA [3] and hired by the company INTELSAT [4]. Until 1985, 
Mexico placed into orbit its first satellite called Morelos I, with the mission of unify-
ing telecommunications in rural areas and urban areas in the nation, and at a cost of 
$92 million [5]. 
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The need for telecommunications, micro-gravity experiments, multidisciplinary 
academic participation and the miniaturization of technology has made the dream 
closer to reality space for academic institutions (public and private) and business 
through technology integration designed for size, resources, and costs reduction of 
artificial satellites. This process will involve Cubic Satellite, known as CubeSat. 

A CubeSat is a type of miniature satellite for space research, which has a volume 
of exactly one liter, weighs no more than one kilogram, and typically uses commercial 
electronics. Since 1999, California Polytechnic University (CalPoly) by Prof. Jordi 
Puig-Suari [6] and Stanford University by Professor Bob Twiggs [7] developed the 
CubeSat specifications to help universities worldwide to conduct space science and 
exploration [8], this is known as the CubeSat standard [9] (See Fig.1). 

There are four different types of CubeSats: a) 0.5U: which specifies a half of unit, 
given the unit in decimeters, b) 1U: including the unit and the standard of cubic deci-
meters, c) 2U: describes a pico-satellite consists of two units, and d) 3U: is the maxi-
mum size that may have a pico-satellite under the standard [10]. 

 

 

Fig. 1. Left Prof. Jordi Puig-Suari in the center the CubeSat Standard, and right Prof. Bob 
Twiggs 

Its main objective is to reduce the costs of design, development, launch and opera-
tion for experimental processes in space compared to the costs of commercial satel-
lites in the same or higher orbits and to reduce the times of this process flow. These 
costs does not include the operation from a ground station, the range is from $65 
thousand USD to $100 thousand USD, depending on the experimental payload will 
and the technological characteristics of the system [11]. The costs are relatively low 
compared with costs exceeding $100 million USD [12] that require the commercial 
satellites, military and explorative. 

To send a CubeSat in space, is necessary flow of process from the design and 
manufacture of the pico-satellite, a test phase (extreme temperatures and vibration), 
and finally an institution (normally closed) will be responsible for placing through a 
system of peak-satellite deployment in space. 

The design and development stage of the CubeSat is possible through parts and 
components from suppliers dedicated to the Pico-Satellite, where the market leader is 
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the company Pumpkin Inc. [13] with the integrated development CubeSat Kit [14], 
these kits are used by 60% of developers in the world CubeSats [16]. Tests can be 
conducted in such institutions backed up by aerospace international agencies, in the 
case of temperature tests, the International Research Institute of Stanford (IRIS) [17] 
performed measurements of extreme temperature under vacuum in cameras designed 
for CubeSat, where pico-satellites are tested in conditions of -30 º to + 50 degrees 
Celsius [18]. 

In the design and construction of CubeSats coexistence of an ideal multidiscipli-
nary involving to be developed in academic environments that permit exploration of 
science as a trigger for opportunities mechanism in research groups and work, bring-
ing a technology impact of participating institutions while preserving the philosophy 
of standardization and open source. The education sector is fully aware that the awak-
ening vocations for students in an early time generate human resources capable of 
performing scientific research in industry demanded by society to meet new chal-
lenges, take up old projects and make changes and improvements to existing systems; 
the technology boom presents an overview of resource use to study and understand 
the means and mechanisms that move in the vicinity of the coexistence of mankind 
and his environment. 

2   An Opportunity at the Education Sector 

For its experimental condition, the CubeSat offer great opportunities for the participa-
tion of the educational environment for its realization, as the aircraft design is divided 
into the CubeSat standard specifications, which presents that reliability is backed up 
by various satellites launched under this protocol. Furthermore, technologies are 
available for development and achievable, this means that most educational institu-
tions interested in implementing the project, can achieve goals and objectives on time 
less than two years from the time the project starts to date release, bringing its work to 
a LEO orbit (Low Earth Orbit) located between 300km and 800km above Earth's 
surface [19]. 

Building CubeSats, converge in a synergistic force between educational institutions 
and business, which generates a technology push to the institution as well as the moti-
vation of the group of project partners in the design. When developing CubeSats de-
signers should be aware that the project has a potential for failure due to inclement 
weather and other phenomena present in space, one of the advantages of the standard 
is that it is possible to test equipment (pico-satellite earth stations) across distances 
shorter than LEO either a balloon or a means and mechanism to raise the satellite 
without leaving the atmosphere. 

Within the epistemological areas which are enhanced using pico-satellites are: Bi-
ology (GeneSat 1 Research Center NASA Ames, genetic experiments) [20]; Meteor-
ology (study of weather), Seismology (QuakeSat , study of earthquakes) [21],  
Geosciences, Physics and Chemistry (the study of nano-materials); Cartography; 
Astronomy and finally performing science technology integration: Aerospace Engi-
neering, Electronics, Informatics and Mechanics.  
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3   CubeSat Statistics 2003 – 2008 

Since its inception in 1999, the CubeSat project has focused on promoting the partici-
pation of universities, research institutes and development agencies, aerospace and 
telecommunications companies as a means of exchanging information and a forum for 
developers of pico-satellites. More than 27 countries top the list of nations cooperat-
ing with the project through its academic institutions, where 48% of the collaborators 
are from institutions in the United States, followed by 6% for employees in Germany 
and 5% of participants from Japan [19]. In the future Hispanic American countries 
like Mexico and Peru will join the list of CubeSat project partners, in turn, more coun-
tries will enter the development of pico-satellites and that is a proposed increase in 
force and which has proved capable of producing success stories in various space 
missions.  

Within the global participation, 76% of employees correspond to higher-level aca-
demic institutions, with projects of undergraduate, graduate and doctorate who top the 
list. 11% of participants belong to business groups dedicated to the telecommunica-
tions, space experiments, and image processing, among others; in this group are also 
collaborating world's space agencies. Suppliers of components and services for Cube-
Sats occupy 7% interest, are mostly companies engaged in the sale and distribution of 
electronic and mechanical (hardware systems: batteries, solar cells, chassis, electronic 
hardware, etc.) at the United States. Because of the versatility, ease of integration, and 
availability of resources, more and more educational institutions of secondary levels 
are involved in the production of pico-satellites, these collaborative groups begin their 
projects as part of scientific roots programs or introduction to the science and re-
search, it is noteworthy that although they have put into orbit the satellite peak, the 
experience that makes each participant impacts on their own motivation for choosing 
to study a degree of technological sciences, this group represents 4% of participants 
worldwide, the United States is the only country where being performed. Finally with 
2% for the group of amateurs who make up by people without scientific profile or not 
belonging to any school, realize self-made design, development and technology ex-
ploration with the CubeSat standard [19].One of the most notable features that make 
attractive CubeSat initiative are the costs of the project, is more representative of its 
release which includes an approximate $40 billion USD [22] under companies like 
Eurokote and Kosmotras [23]. Because manufacturing costs ranging from $ 25 thou-
sand USD to $60 thousand USD depending on the technological characteristics of the 
system and the payload or experiment to send into microgravity orbit. The payloads 
carry the experiment in space, the experiments range from telecommunications  
testing, to testing of biological species in microgravity. The space presents a hostile 
environment for devices that are sent. Extreme temperatures, radiation exposure to 
collisions and other celestial bodies are some of the dangers that can suffer when a 
satellite is in orbit, as well as a failure during the rocket launch from the Earth, or in 
the deployment process through mechanisms that put it in orbit. Coupled with this, 
miniaturization of components becomes more difficult the task of resolving the possi-
ble default or failure caused to the CubeSat; when designing pico-satellites, develop-
ers must be aware about the possibility of mission failure due to the large number of 
factors that affects them away from Earth. The proportion of cases of success and 
failure cases for CubeSats released from 2003 to 2008 makes clear that 65% of these 
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failed and only 35% were successful [10]. Most failures are due to launch because the 
rocket had a mechanical failure which precluded his arrival out of orbit. Other failure 
is lack of communication between the CubeSat and the ground station. Among the 
success stories are records of pico-satellites with longer operating time than they were 
designed. 

4   Human Resource Generation 

Within the design of Pico-Satellites is the training of human resources as part of the 
dynamic integration of the project. These human resources will be individuals able to 
solve proposed problems, work in teams and participate in different stages such as 
design, development, construction, assembly, launch, operation and documentation. 

With the use of pico-satellites in schools may include academic subjects that were 
previously beyond grid, now careers as electronics engineering and computer science 
are enhanced with modules for the aerospace technologies, leading to a modernization 
in the Academic Staff of the institution, and not only affected the previous careers; in 
the design and development CubeSat philosophy remains open source, so that these 
technologies can bring a diversity of individuals who are different from activities 
engineering, whether fans, artists, middle and high school students or anyone who 
wants to integrate their work into space. While the lifetimes of a CubeSat is relatively 
short compared to the commercial telecommunications satellite, the pico-satellite 
project with an average 3-year period provides a great opportunity for students to 
participate from the beginning to the release, allowing enough time to produce the 
necessary documentation that may be useful in certification processes, thus contribut-
ing to the production of scientific material that describes the development of a Cube-
Sat experience. 

5   CubeSat State of the Art in México 

Since 1982 Mexico has six satellites in geostationary orbit: Morelos I and II, Solidari-
dad I and II and SATMEX 5 and 6, which include exclusive telecommunications 
tasks (Internet, Telephony, Distance Learning, TV, Radio and Video conferencing, 
business and government ) [5]. Mexico launched the scientific-experimental satellite 
UNAMSAT-B in a LEO orbit in 1996 [5]. The start of the project was through a 
group of amateurs who in 1970 began experimenting with satellite telecommunica-
tions, it was not until 1995 when the National Autonomous University of Mexico in 
association with the University of Moscow, launched the first Mexican scientific 
satellite from the Plesetsk Cosmodrome, in Russia, the mission: gather information on 
distances and transport of meteorites impacting the Earth, unfortunately the launch 
mission failed, hitting the rocket after launch [24]. 

Through the leadership of Dr. David Liberman UNAMSAT-B [25] is the product 
of years of work and research by the University Program for Space Research and 
Development (PUID) [26], whose purpose is to train and educate students and UNAM 
academic staff in the areas of technology and space development. The tasks and 
Mexican space projects that are aimed at developing research and space exploration, 
as well as phenomena of the Earth's magnetic field. In the area of pico-satellites,  
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Mexico has a group of seven researchers from the National Autonomous University 
of Mexico who developed the CubeSat called SATEDU [27]. This pico-satellite was 
designed to teach and train students in classrooms, schools and laboratories in various 
areas of operation of the device, it was developed and validated by the Engineering 
Institute of UNAM. 

For Vicente [28], Mexico has made in the past a couple of projects with micro-pico 
satellites, which not only try to end the industrial and technological backwardness of 
the country, if not complete these projects for the implementation of the Agency 
Mexican Space (AEXA), which is a public agency with legal personality and its own 
technical and managerial autonomy, which will form part of the Secretariat of Com-
munications and Transport.  

According to the experience of Dr. Esau Vicente, the development of an experi-
mental satellite in Mexico requires 4 to 8 years of work depending on financial aid, 
and the magnitude of technological and scientific progress. It was noted that this type 
of project allows the participation of 25 to 200 people according to the challenges and 
the magnitude of the technological demands led satellite mission. Taking into account 
the cost of this type of project (half a million to 5 million U.S. dollars) the relation-
ship between staff numbers of participants against the project cost is very low.  
Considering the way the young Mexican through his university is integrated into the 
project, this is motivated by the satellite and space projects, is notably a very low 
efficiency in the ranks of the participation and training of new resources humans in 
this area [28]. 

6   Involvement and Proposal of the Robotics Institute in Yucatan 
CubeSat Program 

During the days of 22 to 25 April 2009, held the Annual Workshop of Developers 
CubeSats in its sixth edition in the University of California located in San Luis 
Obispo, in the southwestern United States. The workshop aims to gather new partici-
pants and experts to show different developments, proposals, success stories and un-
successful missions that have been developed. 

Mexico had a presence in CubeSats Developers Workshop sixth version through 
participation from the Robotics Institute of Yucatan (TRIY) [29], who intend to pur-
sue the design, construction, technology integration, launch and tele-operation of 
CubeSat standard for a 3U pico-satellite which carries a robotics payload as an ex-
perimental model of orbital stabilization, called TRIY-SAT I. The idea is to perform 
an operations center (earth stations) located in the Yucatan Peninsula, which offers 
features ideal for tele-operate satellites due to geographical location and topography 
of the place. The Robotics Institute of Yucatan has highly qualified personnel in the 
area of telecommunications, microelectronics, robotics and software development, 
who joined the project as a multidisciplinary research team. One goal is to link to-
gether with the Sergio Arboleda University in Colombia, who are an experienced 
group in the area of pico-satellites, they have already in orbit pico-satellite Libertad I 
[30], so the TRIY team may seek advice on the various steps of the satellite design 
flow. This project aims to be a starting point for future missions where the objectives 
are the development and integration of new technologies for future exploitation and 
use and marketing to benefit the community. 
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7   Conclusions 

The CubeSat standard is hard work in design, miniaturization and integration technol-
ogy. Not only is a means to carry a payload into space, but also a mechanism for  
convergence of multidisciplinary groups worldwide, who have the opportunity to 
participate in an aerospace engineering project, which in the past was for agencies 
specializing in branch. The protocol offers a generation of highly skilled human re-
sources and scientific production may be effective in various educational institutions 
in the various projects undertaken. 

With the standard approach is easier to make closer space student communities, act-
ing as a trigger of opportunity, a learning channel where they can generate links and 
partnerships at national and international level, obtaining advice from experts who are 
already done CubeSat launch experience, and thus able to provide a consultancy ser-
vice to institutions or companies interested in sending pico-satellites into space. 

In Mexico, the pico-satellite project is a modernization of technology for educa-
tional institutions, not only for the design and use of new technologies, but also by the 
training received by participants and knowledge gained through experience. It is ad-
vantageous to the rapid development cycle of a CubeSat, which belongs to a standard-
ized international community and where other staff have made scientific contributions 
to the philosophy of open source and have succeeded in their missions. Technology 
integration for CubeSats represents a unique category in their field, which positions the 
institutions and people participating in a globally recognized standard of excellence. 

The CubeSat standard technology integration is within the growing trends of edu-
catronics and its relationship to the educational and productive synergy between 
agencies, companies, universities and scientific-technological research. The CubeSat 
project is developing a trend of technological convergence and academic disciplines 
through the various areas of study. It is a leading example of the information society 
and knowledge economy. 
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Abstract. Our research in game based learning area is moving from traditional 
web-based Learning Management Systems towards game-based Learning Man-
agement Systems, with the intention of integrating upsides of using games in 
university education. This paper gives insight in to our recent work in area of 
reusability of Learning Objects between web-based LMSs and game-based 
LMSs. One of the major issues was how to use classical Learning Objects in 
development of educational games. We decided to apply a Model Driven Ap-
proach to Learning Objects repurposing, which represents a two-step process. 
Web based Learning Object is transformed into more abstract model and then 
returned enriched with game specific attributes to a platform specific model. 
For that purpose we propose a new term Educational Game Learning Object 
(EGLO). Different games that use different environment and settings can sim-
ply reuse Educational Game Learning Objects. Another contribution of our 
work is a software tool that can be used to import, transform, edit and add 
metadata, store and export Learning Objects. Applicability of this approach is 
demonstrated in one simple example. 

Keywords: Game-Based Learning, Learning Objects, MDA content repurposing. 

1   Introduction 

Game based learning promises to be a new successful approach in conducting univer-
sity education. Motivating today’s students with traditional teaching methods such as 
lectures and written materials proves to be a difficult task. Universities are searching 
for new role in changing context of education. Gaming is becoming a new promising 
form of interactive content, worth of exploration [1].  

Finding the right way to model the knowledge for use in educational games pre-
sents an important issue. The purpose of this paper is to propose a model that will 
attempt to establish the balance between knowledge integration on one side, and its 
reusability on other. Our model driven approach is relying on use of Learning Objects 
(LO) as constructing pieces of knowledge resources which are specialized for educa-
tional game design purpose. Learning objects represent a small, reusable pieces of 
content relevant for learning (for example, an online exercise; a coherent set of intro-
ductory readings on a specific topic; or an assessment test) [2].  

On the other hand, the problem of reusability is more complex in the area of educa-
tional games then in the classical web based LMS systems. Games require much  
better integration of Learning Objects into virtual environments, in the context of 
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Learning Object presentation as well as interaction.  That is why we will propose a 
use of Educational Game Learning Objects (EGLO) and attempt to solve a reusability 
problem by applying the method of MDA (Model Driven Approach) content repur-
posing EGLO represents a formally specified model, enriched in comparison to clas-
sical Learning Object with attributes necessary for application in educational games. 
In this case EGLOs can be reused in different educational games as well as other 
eLearning forms, online classes, tests etc. 

In second section we briefly address games developed and applied for education. 
Third section is focused on the new subject of Educational Games Learning Object. 
Fourth section contains our solution proposal. Finally, we finish with a conclusion.    

2   Literature Review 

The ever-increasing importance of knowledge in our contemporary society calls for a 
shift in thinking about innovation in e-learning. Important factor for the success of  
e-learning lies in knowledge management [3, 4]. 

In the context of e-learning, ontologies serve as a means of achieving semantic 
precision between a domain of learning material and the learner’s prior knowledge 
and learning goals [5]. Ontologies bridge the semantic gap between humans and ma-
chines and, consequently, they facilitate the establishment of the semantic web and 
build the basis for the exchange and re-use of contents that reaches across people and 
applications [6]. 

It is important to be able to separate content from expression within a LO in order 
to be able to clearly distinguish two important types of questions: those dealing with 
the meaning that has to be conveyed by the LO, and those dealing with how meaning 
is to be expressed [7]. 

On the other side, main purpose of educational games is to teach and pass knowl-
edge. That is why a majority of educational games is focused mainly on knowledge.  

Regardless of the rapid growth of this research field, knowledge modeling for the 
purpose of educational games is still in its initial phases. While there are many exam-
ples of practical work in knowledge modeling and knowledge management, there is 
very little practical work done in the field of knowledge modeling and integration 
with educational games. While there are numerous efforts that games can be applied 
to learning, relatively few attempts can be found where principles of learning and 
knowledge management were explicitly followed a priori in design [5].  

How to use classical Learning Objects in development of educational games pre-
sents a major issue of our research. We will utilize Model Driven Approach for the 
purpose of Learning Objects repurposing. Problem we will focus on is finding suit-
able structure for LO’s in order to be used in Game-Based LMS. Additionally, we 
will invest an effort to maintain reusability of existing LO’s and keep compatibility 
with existing LO standards. 

3   Educational Game Learning Object 

3.1   Background 

Today’s eLearning systems consist mainly from two parts: Learning Objects (LO) and 
Learning Management Systems (LMS). Initial approach in using games in education 
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was to create games that represent Learning Objects [8, 9] and use them in LMS. 
Unfortunately only edutainment level of gameplay can be reached this way [10]. 
Since learning objects should represent small, reusable pieces of content relevant for 
learning [2], games created this way would be too simple. Even though complex 
games can be produced as LO’s, basic principles of LO’s wouldn’t be honored. Addi-
tionally, games have higher interaction levels with users than LMS’s do.  

During our effort to model world of educational games, and to apply these models 
in game-based learning field, we reached a conclusion that a different approach is 
required. Our proposition as a potential solution to this problem is to build a Game-
Based Learning Management System (GB-LMS). It will be a new form of LMS that 
is mainly based on educational games. Such LMS will provide game environment 
with all learning management functionalities, and will require different kind of Learn-
ing Objects in order to fully integrate knowledge into the game, without losing game 
characteristics.  

In following sections focus will be directed on how to structure LO for Game-
Based LMS, how to reuse existing LOs, and how to keep compatibility with existing 
LO standards. 

3.2   Learning Object Attributes 

Today Learning Objects are described by Learning Object Metadata (LOM). LOM is 
a data model, usually encoded in XML, used to describe a learning object and similar 
digital resources used to support learning. The purpose of learning object metadata is 
to support the reusability of learning objects, to aid discoverability, and to facilitate 
their interoperability, usually in the context of online learning management systems 
(LMS). 

Based on the experience from practice, members of BELLE project [11] recom-
mend minimal elements set from LOM which should be implemented. We will rely 
on this set of elements for the purpose of this paper. 

Table 1. Minimal set of LOM elements identified by BELLE project 

Name LOM 
number 

LOM name 

Title 1.2 General.Title 
Description 1.5 General.Description 
Description 1.6 General.Keyword 
Author or Contributor 2.3.2 Lifecycle.Contribute.Entity- N or ORG 
Location, Address or URL 4.3 Technical.Location 
Date 2.3.3 LifeCycle.Contribute.Date 
Learning Resource Type 5.2 Educational.Learning Resource Type 
Learner Level 5.6 Educational.Context 
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Learning Objects described with LOM satisfy the needs of web based LMS sys-
tems, because they are presented to the student without substantial modifications. 
Formatting applied by author of LO will be preserved, such as: chosen fonts and size 
for textual elements of LO, given size, resolution and colors for graphical elements, 
etc. On the other side, LOs have very limited reusability in game environment, since 
learning content should be embedded into the game. Another problem that occurs is 
that every new game requires different presentation of LO. Besides formatting, inter-
action with student differs between game-based and web-based LMS. For that  
purpose, it is necessary to expand existing LO model. Our proposal constitutes of 
creating a specific Learning Object that encapsulates traditional LO with additional 
elements that provide LOs the ability to be reusable in game settings. In our model we 
named it Educational Game LO (EGLO). 

3.3   Educational Game Learning Object Attributes  

Educational Game LO (EGLO) consists of LO elements. Each element posses five 
groups of attributes (Table 2). Educational holds additional data, such as LearningRe-
sourceType and Layer. LearningResourceType classifies LO by purpose, and Layer 
 

Table 2. Set of additional EGLO elements 

Attribute name Possible values 
Educational.Learning  
ResourceType 

info, cognition, assessment, exercise  

Educational.Layer Each element of LO can be placed in a different layer, which 
enables game-based environment to decide where and how 
to display elements of LO 

Media.ContentType text, graphic, video, sound, complex 
Media.Format media formats, like: ascii, html, gif, png, jpg, mp3, avi, ... 
Graphic.Type vector, raster 
Graphic.DimensionsX Picture width in pixels 
Graphic.DimensionsY Picture height in pixels 
Graphic.ResX number of dots per inch for X dimension 
Graphic.ResY number of dots per inch for Y dimension 
Graphic.Colors.BitDepth number of bits used to represent colors on picture 
Graphic.Colors.Number number of different colors used on picture 
Graphic.Size Number of bytes that picture occupies in memory 
Text.Font Font, example: Times New Roman 
Text.Size Text size 
Text.Color Text color 
Sound.SampleRate Sound sample rate 
Sound.Length Sound length in seconds 
Sound.Size Sound length in bytes 
Video.Length Video length in seconds 
Video.Size Video length in bytes 
Video.FrameRate Number of frames per second 
Video.Dimension Video Resolution 
Interaction.Input Mouse, Keyboard, GamePad, Voice, GPS position, other 
Interaction.Output Screen, Vibration, other 
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classifies LO by presentational importance. These two attributes provide important 
information to Game-Based LMS in order to properly decide where and how to pre-
sent LO elements to the player. Attributes in Media group define concrete Content-
Type and Format for each LO element. Further groups are used to describe relevant 
metadata for each of the supported content types, such as Graphic, Text, Sound and 
Video, enabling GB-LMS to properly transform content and integrate it adequately 
into game world.  Last one group target Interaction between LO element and student, 
defining possible Input and Output interaction styles. 

4   Tranformation of Learning Object for Games 

Since the problem of using existing LOs occurred also a problem of returning EGLOs 
back to the community can be identified. Once the Learning Object is created for use 
in an educational game there is no reason why it shouldn’t be used in some other 
purpose. This raises a problem of standardization. A relation between Learning Ob-
jects that are used in educational games and standard Learning Objects described by a 
known standard (such as LOM) must be found. For this purpose we decided to apply 
a concept of content repurposing. Main idea is to select an existing standardized LO, 
raise it to a higher level of abstraction and enrich it for use in educational games. 

Our approach is inspired by the model-driven development, which uses a platform-
independent base model (PIM), and one or more platform-specific models (PSM), 
each describing how the base model is implemented on a different platform [12]. 

Understanding of the proposed model can easily be reached through couple of sim-
ple examples. Since the course of Computer Networks belongs to our Laboratory 
research group we decided to use the examples from that specific area. Initially we 
will start from a traditional LO that constitutes of a text and image, and is presented in 
HTML format. That LO explains a concept of TCP synchronization through perform-
ing of three-way handshake (Figure 1.). 

 

Fig. 1. TCP Three Way Handshake HTML 



302 M. Minović, M. Milovanović, and D. Starcevic 

First step requires us to transform existing platform specific model expressed as 
HTML Learning Object into a more abstract specification level. For that purpose we 
developed a software tool for Educational Game Learning Object Management. Some 
of its functionalities include: importing of HTML LO’s, transformation to EGLO’s, 
creation of new EGLO’s, automatic and manual completion of LO meta-data, storing 
of EGLO’s into repository (Figure 2.). 

During the import phase, system populates values from LOM elements if they ex-
ist.  Upon that, it analyzes HTML code, and identifies LO elements (text paragraphs, 
images, videos etc.) and attempts to extract as much metadata information as possible. 

 

Fig. 2. Editor – Transforming from LO to EGLO 

User can manually define LO elements as well as change or fill in missing meta-
data. Final result is PIM model expressed as a XML document structured by formally 
defined XML schema. This XML Document contains enough information to enable 
later transformation into platform specific LO description, which can be used in web-
based or game-based LMS. 

Following further course of this example, next step brings us to transforming the 
platform independent description of LO into model specific to game based platform.  
Upon applying XSLT transformation, XML file is produced, which can now be used 
by game-based LMS systems. LOM_ATTRIBUTES element covers a basic set of 
LOM attributes recommended by BELLE project. GAME_ATTRIBUTES element 
carries additional data required by game-based LMS, in order to perform integration 
of LO elements into the game.  

Game Based Learning System we developed during our research has built in sup-
port for generated PSM. Specific presentation method as well as interaction strongly 
depends on gameplay, game engine utilizes metadata and decides in runtime how 
EGLO will perform in the game. In this concrete example a player reaches a Non 
Playing Character (NPC) and attempts interaction (Figure 3.). This game decides to 
present a description of the chosen EGLO by placing it on the info panel next to the 
NPC. When creating EGLO we can suggest the importance of some information from 
LO by using LearningResourceType and Layer attribute. In this case since image 
element has attribute LearningResourceType set to “info” this game decides it should 
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present the image in the info dialog panel. Since Layer is set to “1” game decides it 
has to be shown to player in any case scenario. On the other hand, since Layer attrib-
ute for text is set to “2”, player can decide whether it will read the content. By simple 
clicking on the image right information panel will pop up and provide player the abil-
ity to read the content. 

 

Fig. 3. TCP Three Way Handshake LO in a game executed in Java Applet environment 

Another upside of using this method is simpler adaptation of EGLO presentation 
depending on device platform. Figure 4 shows same game and same EGLO inter-
preted on a JME platform. In this case also based on Layer and LearningResour-
ceType attributes game engine decides to present the image on the first screen, upon 
meeting the NPC, and provides the text after clicking on the Info option from the 
menu. 

 

Fig. 4. TCP Three Way Handshake LO in JME Mobile Game 
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By doing so, the life cycle of LO from HTML, to integration into game environment 
is completed.  

5   Conclusion 

In this paper we gave a short insight in to our work regarding the area of using Learn-
ing Objects from traditional web-based Learning Management Systems in games. Our 
research is directed towards shifting the focus from traditional web-based LMSs to 
game-based LMSs, with the intention of integrating upsides of using games in univer-
sity education.  

Specific issue that was identified, and that we tried to overcome was how to use a 
classical LO’s in development of educational games. Essentially, our approach is 
based on using MDA content repurposing that constitutes out of two main steps. First 
step is to transform a platform specific model of web based LO into more abstract 
model that is expressed in a new language. Second step transforms a resulting model 
from the step one into a platform specific model that is applicable in educational 
games. For that purpose we developed Educational Game Learning Object Meta-
model and related meta language for specification of such LO’s. Additionally, we 
introduced a new term Educational Game Learning Object (EGLO).  

Another contribution of our work is a software tool that can be used to import, 
transform, edit and add metadata, store and export Learning Objects.  

In our further research we intend to examine the reusability and create transforma-
tions from EGLO back to LO standard. Also we plan to investigate using this ap-
proach with commercially developed games. We intend further development of new 
game types by using EGLO’s is intended as well as development of EGLO meta-
model and language in order to support new features required by new game types. 
Future activities for improvements should include development of knowledge engine, 
to act as a proxy between EGLO repository and game engines. Such engine should 
enable much easier integration of educational concepts into games. 
 
Acknowledgments. This work is part of a project “Corporate portal for employee 
long life learning”, funded by the Ministry of science and technology Republic of 
Serbia, grant no: 006221. 
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Abstract. In the current economic environment, learn became the best
means, for a company, to be competitive in preserving knowledge and
experiments of each collaborator and each team. Such companies are
called learning organizations because they build structures and strate-
gies in order to increase and to maximize the organizational learning.
An organizational learning is a process which can be seen as a collective
capability based on experiential and cognitive processes and involving
knowledge acquisition, knowledge sharing and knowledge utilization. In
this paper, we specify the concept of organizational learning in identify-
ing its needs. Then we present how the web platform E-MEMORAe2.0
answers to each needs.

1 Introduction

Due to the growth and development of information and communication technolo-
gies, information takes a more and more important place in our society which
can be qualified of information society. This context implies new working forms
and new learning forms that constitute an integral part of industrial challenges.
Becoming a learning organization is a way to an organization to stay compet-
itive. Such an organization is an organization in which work is anchored in an
organizational culture that allows and encourages the training at various levels:
individual, group and organization. Each organization actor is a kind of continu-
ous learner. He has to use the good resource at the right moment. In other words,
a learning organization tries to maximize organizational learning. Organizational
learning presents specific needs. It needs at least three processes in order to take
place: a learning, a social and a knowledge management processes. In this sense it
is necessary to take into account both formal learning (definition, organization,
sharing and capitalization of resources and explicit knowledge) and informal
learning (tacit knowledge externalization and competences transmitting). Dif-
ferent types of environment are used in an organizational learning context but
no one is able to answer to all the organizational learning needs. Within the
MEMORAe approach, we chose to model and develop an environment that take
into account all the organizational learning needs from the modeling and design
beginning.

M.D. Lytras et al. (Eds.): WSKS 2010, Part I, CCIS 111, pp. 306–315, 2010.
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In the following, we specify the concept of organizational learning by under-
lining its needs. Then we present different platforms used in an organizational
learning context and we show their limits. Finally, we present our environment
and how it answers to all organizational learning needs.

2 Organizational Learning

The organizational learning is distinguished from the individual learning al-
though it is dependent from the latter. It is an emergent property of the in-
teractions between the organization members. Thus organizations form a place
of synergies allowing the creation of knowledge higher than the one of their mem-
bers. It is a question of collective intelligence. This one can be defined in terms of
ideas circulation, of practices diffusion. It is a question of being interested in how
organization members develop capacities of acquisition, storage, processing and
use of information. Therefore, the organizational learning does not relate to the
private knowledge of the individuals but to the collectives knowledge that they
mobilize in the organization. This type of knowledge is at the intersection of pri-
vate knowledge and public knowledge and come from interaction, competences
and knowledge management.

2.1 Definition

Obviously, there are different points of view of organizational learning and many
works in this research field. Claus Neergaard has developed a model in which
four major types of learning have been identified, each represents a specific point
of view [14]. Organizational learning regroups all of these learning types (called
perspectives by Neergaard, cf. Figure 1).

Fig. 1. Several view points according to different dimensions [14]
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In his model:

– the decision support perspective focuses on formal and individual learning
processes in organizations. The main interest is how an individual decision
maker learns in connection with problem-solving situations. This includes
the use of information technology and decision models to support decision
making. The perspective is mainly used to study and understand how in-
dividual learning is influenced by available information technology and its
institutionalized knowledge [3] [7].

– the individual behavior perspective deals with informal learning processes of
an individual. It captures information about human behavior - for example
how individuals react in given situations and under specific conditions - as
well as the personal interactions among people. Attention is focused on the
informal, unconscious behavior of a single organizational member and the
interpersonal interactions among members of an organization [4].

– the management systems and organizational structure perspectives concen-
trate on collective learning processes that are guided by formal organizational
structures and by management systems through formal planning and control
processes, operating procedures and reward systems [6] [16]. The allocation
of responsibility and authority, and the structure of divisions, departments
and sections, also regulate organizational learning processes.

– the corporate culture perspective represents what an organization knows,
which is neither codified nor formalized in systems [19]. The focus is on so-
cial, informal relations, collective habits, behavioral patterns and attitudes
existing in an organization.

This definition of organizational learning shows that a learning organization
must favor formal/informal learning and also individual/collective learning.

2.2 Organizational Learning Process

Organizational learning is a process which can be seen as a collective capability
based on experiential and cognitive processes. It involves knowledge acquisition,
knowledge sharing and knowledge utilization [8]. Thus organizational learning
process needs:

– a learning process even if individual learning is not organizational learning,
organizational learning cannot occur without individual learning [9]

– a social process involving diverse actors who requires support of collaboration
that allows a rich expression and discussion of ideas/proposals under specific
problem contexts [22]

– a knowledge management process enabling knowledge acquisition, sharing
and capitalization [15].

Figure 2 shows the organizational learning needs that we have identified. This
needs take into account formal/informal and individual/collective learning and
are rely on:
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– Manage the expertise field of the organization: explicit knowledge, formal
competences and resources,

– Favor collaboration: define communities of practice and their aims: facilitate
resources sharing, communication (externalization) and coordination.

Fig. 2. Organizational learning needs

3 Platform Used in an Organizational Learning Context

Different platform types can favor organizational learning and can answer to a
part of its needs. We can mentioned two platform families: platform favoring cre-
ation and management of content and platform favoring collaboration between
communities members.

3.1 Content Management Platform

E-learning spreads progressively in system dedicated to teaching and also in sys-
tem dedicated to attendance, distance and blended learning. Moreover Content
Management System (CMS) and Learning Management System (LMS) are in
constant development. In this context, they gain functionalities and becomes
Learning Content Management System (LCMS).

A CMS is a dynamic website, it aims to manage and publish contents quickly,
easily and user-friendly in the Web by using only a web navigator. Generally in
a CMS we find:

– Content Management: used by contributors in order to write several contents
and by administrator in order to create users accounts,

– Content Delivery: used by Web master and publish chief in order to publish
content.

Spip, Joomla and Typo31 are CMS examples. They are used by private and
public organization in order to manage their professional Website. They enable
to create quickly and easily content in a Website. The main advantage of these
platforms is their capacities to separate the form and the substance.

A LMS is a platform of training management and organization. It regroups
necessary tools for the three actors of the training: the administrators, the teach-
ers and the learners.
1 http://www.spip.net/ http://www.joomla.org/ http://typo3.org/
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Claroline, eFront and Moodle2 are LMS examples. They are use today in
many organizations (universities, schools, corporations). Generally, they provide
a content repository for course materials as well as facilities for student tracking
and management. They propose authoring, assessment and communication, such
as email and discussion groups.

A LCMS offers all the LMS and CMS capacities. It enables to manage content
and has tools using in a LMS [20].

Dokeos, Ganesha and OpenCartable3 are LCMS examples. They are environ-
ments where developers can create, store, reuse, manage and deliver learning
content from a central object repository, usually a database. Generally they
propose to work with content based on a learning object model.

3.2 Collaborative Platform

A web platform can favor collaboration, it can enable to exchange and share
resources, knowledge or competences in order to, for example, solve a common
problem. Thus we can mentioned collaborative learning, working, training, etc.
[13]. A collaborative web platform, thanks to different tools, enables users to
realize their collectives tasks (working or learning) [18].

We can note that different types of collaborative web platform exist, we
can mentioned Computer-Supported Cooperative Work (CSCW), Computer-
Supported Collaborative Learning (CSCL).

The research field on CSCW covers the information technologies application
as a support for collaborative work. It concerns at the same time the desire to
understand the group work and also the study of web technologies which enable
to favor this group work [17]. This research field has four faces: Work, Cooper-
ative Work, Support Cooperative Work and Computer-Supported Cooperative
Work. It regroups different research fields like computer science, cognitive sci-
ence, psychology, sociology, etc. [17]. The aim of CSCL is to organize knowledge
in order to access, share and capitalize them.

The CSCL research field is interested in the tools favoring collaborative learn-
ing (attendance, distance and blended learning). Computer becomes a tool to
save the collective memory and the principal media for communication [5].

3.3 Limits of the Existing Platform

Figure 3 represents how each platform can answer to organizational needs (needs
are presented in Figure 2). Even if platforms can favor organizational learning,
they are not modeled and developed in order to answer to all its needs. Thus,
they stress on one need but require additions or adaptations for other needs.
These additions or adaptations are often plugins that are disconnected to the
rest of the platform.
2 http://www.claroline.net/ http://www.efrontlearning.net/ http://moodle.

org/
3 http://www.dokeos.com/ http://www.ganesha.fr/ http://adullact.net/

projects/opencartable
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Platform
Manage Favor

Knowledge Resources Competences Resources sharing Communication Coordination
CMS X X
LMS X X

LCMS X X X
CSCW X X X X
CSCL X X X X
Wiki X X X X X

Fig. 3. Platform and organizational learning needs

4 MEMORAe2.0

Our aim, within the approach MEMORAe, is to answer to all the organization
learning needs and to take into account all these needs from the modeling to the
development of the platform.

To answer to these needs we propose to operationalize connections between
e-learning and knowledge management in an organizational learning context.
We chose to associate: a) knowledge engineering and educational engineering;
b) Semantic Web and Web 2.0 technologies to model and build a collaborative
learning environment as organizational learning support.

In order to assess our approach, we chose to build learning organizational
memory for academic organization: a course on applied mathematics at the Uni-
versity of Picardy (France). In the remainder of this paper, we present through
examples of our environment E-MEMORAe2.04 (cf. Figure 4) how we answer to
the organizational learning needs (cf. Figure 2).

4.1 Manage the Expertise Field of the Organization

In this section we show how we manage the expertise field of the organization. In
the section 2.2 we identified four needs to enable this management (cf. Figure 2
numbers 1 to 3).

Need 1. Define and Structure Explicit Knowledge. In order to define,
structure and capitalize explicit knowledge we chose to use a learning organiza-
tional memory [1].

Our learning organizational memory is structured by means of ontologies that
define knowledge within the organization. We distinguished two types of ontol-
ogy: the domain ontology and the application ontology.

The domain ontology represents specific conceptualizations of a domain. This
representations is reusable for several applications of this domain. In the frame-
work of our projects, the domain is a learning organization. Domain ontology
allows to model knowledge concerning the domain (persons, resources, groups,
etc.) [10].

The application ontology represents specific knowledge to a given application.
In the framework of our project we built the ontology for applied mathematics
4 http://www.hds.utc.fr/memorae/
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Fig. 4. The E-MEMORAe2.0 platform

course. The construction of the application ontology is presented in [1]. It al-
lows to represent learning knowledge like ‘Set’, ‘Finite Set’, etc. (see the shared
ontology in Figure 4).

Need 2. Organize and Capitalize Resources. In order to organize and
capitalize resources of a learning organization, we used notions of the application
ontology to semantically index these resources. Thus a resource is capitalized and
can be indexed by all the application ontology notions that are treated in the
resource. Moreover an application ontology notion can index all resources that
treat of itself [2].

Thus users can navigate through the notion of the ontology, have a presenta-
tion of the selected notion and access to resources indexed by the selected notion
(see the resources in Figure 4).

Need 3. Exchange and Capitalize Formal Competences. Our learning
organizational memory modeling is structured by means of ontologies that define
knowledge within the organization. Like knowledge we distinguished two types
of ontology: the domain ontology and the application ontology.

On the one hand, competence domain ontology allows to model organizational
learning competences thanks to knowledge they put into practice. Stader and
Macintosh [21] proposed an ontology of organizational competences. We adapted
this ontology within our context. On the other hand, competence application
ontology allows to model applied mathematics course competences [12].
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The competence application ontology is linked to knowledge application on-
tology by the relation ‘Put into practice’. Thus a competence like ‘Summarize
a random variable’ puts into practice knowledge like ‘random variable’, ‘real
random variable’, etc.

4.2 Favor Collaboration: Define Communities of Practice and
Theirs Aims

In order to motivate users to exchange and transfer tacit knowledge and com-
petences we chose to take into account community of practice. That is why we
chose to define groups, groups member, group memory and we developed se-
mantic model to design web platform functionalities in order to favor and facil-
itate resources sharing, communication and coordination in the community (cf.
Figure 2 numbers 4 to 6) [10].

Need 4. Facilitate Resources Sharing. In order to facilitate exchange and
transfer of resources we designed the learning organizational memory around
three types of sub-memory that constitute the final memory of the organization:

– organization memory: it enables all the members of the organization to access
knowledge and resources without access right. These resources and knowl-
edge are shared by all the organization members.

– group memory: it enables all the group members to access knowledge and
resources shared by them. The group is at least made of two members.

– individual memory: it is private. Each member of the organization has his
own memory in which he can organize and capitalize his knowledge and
resources.

All these memory levels are represented in E-MEMORAe2.0 by spaces (reposi-
tories) that share the same ontologies but store different resources. They can be
visualized at the same time. Figure 4 illustrates the visualization of three spaces:
one dedicated to organization members, one dedicated to gp3 members (the user
is a gp3 member) and one dedicated to the connected user.

Thus, users can make a drag and drop to transfer a resource from a specific
repository to another.

Need 5. Facilitate Communication. In order to favor externalization of tacit
knowledge and competences transfer, we chose to model exchange resources from
Web2.0 technologies which consist in semantic forum and chat.

A semantic forum (see the resources of forum type in Figure 4) is an Internet
forum that has an underlying model of the knowledge described in its content
[2]. Such content is formed by users questions and answers about specific topics
concerning the forum themes. All the questions and their answers are micro-
contents that we can described by the author, the date of posting but also
by the theme and the topic it is about. In our context, in order to not be
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disconnected with the learning context, topics are defined by ontology concepts.
All this knowledge is defined semantically.

Thus users do not access to the forum itself but to the repository resources
space. Then he can select resources of Forum type to participate to the forum
about the selected concept (knowledge or competence) which represent the topic
[11]. Consequently, users can exchange ideas about specific topics.

In the same way we defined the semantic chat that is form by users messages
about specific concept and we indexed the chat session by this concept (see the
resources of chat type in Figure 4).

Need 6. Facilitate Coordination. In order to facilitate coordination we chose
to model and develop a semantic shared agenda (see the access to the shared
agenda in Figure 4). Each meeting of the shared agenda can be semantically
indexed by the ontology notion in the same way of each other type of resources.

5 Conclusion

In this paper we presented organizational learning needs and how we take them
into account within the E-MEMORAe2.0 platform. We considered that organi-
zational learning can be divided into three intertwined sub processes: a learning,
a social and a knowledge management process. We decided to model and build a
learning organizational memory as a support for all these processes. The advan-
tage of our approach is that each tool are linked to the whole by the means of
the shared ontology. Thus formal/informal training and the individual/collective
dimensions are considered in the same collaborative web platform.

E-MEMORAe2.0 evaluations gave us good results [10]. Users used their dif-
ferent memories and forums. Currently our environment is used by academics.
We have contact with industrials in order to evaluate such an environment in
their organization.
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Abstract. The purpose of this study is to investigate if the teaching, learning 
and assessment strategies conceived and implemented in a higher education 
chemistry course promote the development of conceptual understanding, as in-
tended. Thus, our aim is to analyse the learning styles and the approaches to 
learning of chemistry undergraduates with better grades. The overall results 
show that the students with better grades possess the assimilator learning style, 
that is usually associated to the archetypal chemist. Moreover, the students with 
the highest grades revealed a conception of learning emphasising understand-
ing. However, these students diverged both in their learning approaches and in 
their preferences for teaching strategies. The majority of students adopted a 
deep approach or a combination of a deep and a strategic approach, but half of 
them revealed their preference for teaching-centred strategies. 

Keywords: Learning styles, approaches to learning, Kolb’s learning styles, 
teaching strategies, learning strategies, assessment strategies, scholarship of 
teaching and learning. 

1   Introduction 

This paper is based upon a growing body of work shaped by a research project aiming 
to promote the advancement of the scholarship of teaching and learning (SoTL), 
through the implementation of classroom research, at the University of Aveiro, in 
Portugal [1], [2]. 

The project reported here is based within a programme for 1st year students in sci-
ences and engineering, at the University of Aveiro, in Portugal. This work relies upon 
the belief that it is possible to: 
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- enhance SoTL through the implementation of classroom research projects 
involving science university teachers and educational researchers; 

- promote active, integrated and deep learning in chemistry through student-centred 
teaching approaches, namely by the encouragement of question-asking between 
teachers and students. 
 
With this in mind, an action research project aiming to promote student-centred teaching 
approaches, and ultimately to enhance SoTL, is being developed with 100 chemistry 
students, in full collaboration between an educational researcher from the Education 
Department, and a professor from the Chemistry Department.  

The teaching, learning and assessment strategies at the chemistry course for 1st year 
students were conceived, designed and implemented in order to support integration 
[3] and foster deep learning [4]. It was our intention that students’ perceptions of the 
learning environment should be centred on the need for conceptual understanding. 
These strategies comprised several formats, such as: 

 

(1) small pauses during lectures to encourage students’ oral questions. In the mid-
dle of the lesson, the teacher stopped lecturing for two or three minutes, and invited 
the students to think about or to discuss the class topics with their colleagues. At the 
end of the break, students had the opportunity to raise oral questions. If the students 
felt more comfortable, they could write their questions instead, and the teacher would 
answer orally at the beginning of the next lesson. 

(2) teacher’s written questions during lectures to facilitate the organisation of 
teaching and learning and to serve as a role model to students. For instance, through-
out the ‘Water’ topic, the teacher presented seventeen written questions. These had 
diverse degrees of difficulty and served different functions.  

(3) practical laboratory sessions were conceived in order to promote the develop-
ment of concepts and understanding and not merely as a handmaid of lectures. Having 
this in mind, these sessions were used for problem solving and development of con-
cepts. In laboratory classes, the students have opportunities to: (a) identify the main 
objectives of the work; (b) identify and overcome any conceptual and practical diffi-
culties encountered; (c) plan and execute the work; (d) record and discuss the results 
and observations in their lab book; (e) answer the questions raised in their laboratory 
manual. 

(4) ‘Questions and answers in Chemistry’ online forum to encourage and facilitate 
students’ questioning. Students could use this tool to raise written questions related to 
the topics taught during lectures and practical laboratory sessions. The teacher an-
swers all questions within two days, also on the online forum. All questions and an-
swers are available to all chemistry students. 

(5) ‘Problem-based cases’ online forum to encourage students to ask questions and 
suggest possible explanations for the phenomena proposed by the teacher.  

In order to promote the alignment between teaching, learning and assessment [5], 
the following assessment strategies were considered: 

 

(1) multiple-choice test due to the large number of students in the chemistry 
course; 

(2) participation in the two online forums considering both the number and the 
quality of the participation; 
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(3) performance in practical laboratory work considering both students’ perform-
ance in practical classes and the content of the lab book. 

2   Research Questions 

According to Case and Marshall [6], the way students perceive the learning context 
significantly influences their use of a specific approach. Then, in a chemistry course 
intentionally conceived and designed to promote higher-order thinking, do students 
with better grades adopt a deep approach? Or is it possible to obtain high grades 
using a strategic or a surface approach? It also known that chemistry’ students ex-
hibit a tendency to adopt an assimilator style [3]. So, do chemistry students with better 
grades possess an assimilator learning style? 

3   Method 

3.1   Participants 

The main sample was composed of 100 undergraduate students (56 female, 44 male; 
mean age 19 years old) who were tackling foundation chemistry, although following 
different degree programs, such as physics, environmental engineering and materials 
engineering; this class did not include students following a chemistry degree program. 
For this particular research, the eight chemistry students with the highest grades (all 
over 75%) were selected and then analysed in a deeper way. 

3.2   Data-Gathering 

Data were gathered by means of observation of all Chemistry classes, students’ inter-
views, documental analysis and the administration of the Portuguese version of the 
Learning Styles Inventory [7] and the Portuguese version of the ASSIST [8]. 

4   Findings and Discussion 

4.1   Kolb’s Learning Styles and Students with Better Grades 

The results of the LSI for the eight students show that these learners fall into two camps: 
assimilating (7 students) and accommodating (1 student). As shown in Figure 1, only 
one of these students presents a clear preference for AC and AE, being a converger. The 
other seven students were identified as assimilators, showing a preference for grasping 
information through AC and processing it through RO. These results concur with those 
obtained by Kolb [3], [7] and Nulty and Barret [9], suggesting that the typical chemist is 
an assimilator. Assimilators usually possess the abilities to create theoretical models, to 
compare alternatives, to define problems and to formulate hypotheses [3]. 

If considering the group of eight students with better grades, Fábio was the  
one with lower marks. It is possible that this student had to struggle more to obtain 
better grades, since his learning style was different from the one usually associated to 
chemistry. 
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Fig. 1. Distribution of the eight students’ learning styles according to LSI 

4.2   Approaches to Learning and Students with Better Grades 

The results of the ASSIST, including conceptions of learning, learning approaches 
and preferences for different types of courses and teaching, are presented in Table 1. 

The eight students showed a conception of learning associated with a deep learning 
approach. During interviews, all the students remarked that it was important to memo-
rise and apply knowledge, but all agreed that learning could not be, and should not be, 
only memorizing and applying. 

All students emphasised the role of understanding in the learning process. Bruno 
and Carlos went beyond this and also stressed the importance of questioning and 
critical thinking in the learning process. 

Five students adopted a deep learning approach (Liliana, André, João, Ricardo and 
Pedro); two used a strategic approach (Carlos and Bruno) and only one was identified 
as a surface learner (Fábio). 

Carlos and Bruno were identified as strategic learners through the ASSIST; the in-
terviews showed that these students associated the strategic approach with a deep 
approach. This seems to be the most successful way to cope with the learning and 
assessment tasks in this course, since these learners were the ones with the highest 
grades. All the students that participated in the online discussions said that the bonus 
on the final grade was an interesting stimulus, but also referred that they would par-
ticipate anyway. 
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Table 1. Students’ conceptions of learning, learning approaches and preferences for types of 
teaching 

Student Conception 
of learning 

Learning 
approach 

Different types of 
courses and teaching 

Carlos  seeking 
meaning 

strategic supporting 
understanding 

Ricardo  seeking 
meaning 

deep supporting 
understanding 

Liliana seeking 
meaning 

deep transmitting 
information 

André seeking 
meaning 

deep transmitting 
information 

Fábio seeking 
meaning 

surface transmitting 
information 

Bruno seeking 
meaning 

strategic supporting 
understanding 

João seeking 
meaning 

deep transmitting 
information 

Pedro seeking 
meaning 

deep supporting 
understanding 

  

Fábio was the only surface learner. He did not participate in the online discussions 
and did not attend all classes, because “it was not compulsory”. 

Even if the eight students have a conception of learning that is associated with a 
deep approach, and if the majority of learners adopt a deep or strategic approach to 
learning, their preferences in what concerns types of teaching are divided: four stu-
dents show a preference for types of teaching that emphasise the transmission of in-
formation, while the other four prefer teaching strategies that enhance understanding 
(see Table 1). 

5   Conclusions 

From this study it is clear that it is possible to create a learning environment focused 
on conceptual understanding. This research also shows that, with appropriate and 
diversified strategies, stimulus and motivation, students can enhance their interest and 
engagement with learning chemistry and, consequently, adopt a deep learning and 
obtain higher grades. 

From the eight students selected, seven were identified as assimilators, the learning 
style associated to the archetypal chemist. Carlos and Bruno, both identified as bal-
anced learners [10] were also characterised as strategic-deep learners. It seems that 
these learners are at a higher level of development, having the ability to display dif-
ferent abilities, according to the demands of the learning environment. We believe 
that it is worth to analyse, with a larger sample, the possible existence of a relation-
ship between the balanced style [3] and the strategic approach [4], when this is  



 Approaches to Learning and Kolb’s Learning Styles of Undergraduates 321 

associated with a deep approach to learning. This could enhance the relationship al-
ready established between these two distinct theories of learning styles [11]. 

Due to the specific context and to the small number of students interviewed, it is 
not possible to generalise the results. Thus, one of our purposes for future research is 
to develop a similar study with a larger sample of students, as well as with students 
with different kinds of grades (from the lower to the highest marks). We also intend to 
clearly specify the kind of strategies conceived, as well as the context in which these 
were implemented, in order to promote discussion about the kind of teaching, learning 
and assessment strategies that can be used to promote deep learning. 
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Abstract. Working with semantically rich data is one of the stepping
stones to the knowledge society. In recent years, gathering, processing, and
using semantic data have made a big progress, particularly in the academic
environment. However, the advantages of the semantic description remain
commonly undiscovered by a “common user”, including people from
academia and IT industry that could otherwise profit from capabilities
of contemporary semantic systems in the areas of project management
and/or technology-enhanced learning. Mostly, the root cause lays in com-
plexity and non-transparency of the mainstream semantic applications.
The semantic tool for projectmanagement andpresentation consistsmainly
of a module for the semantic annotation of wiki pages integrated into the
project management system Trac. It combines the dynamic, easy-of-use
nature and applicability of a wiki for project management with the advan-
tages of semantically rich and accurate approach. The system is released
as open-source (OS) and is used for management of students’ and research
projects at the research lab of the authors.

Keywords: Web 2.0, project management, semantic wiki, RDF, Fresnel.

1 Motivation

We have reached the point where there exist many language specifications, on-
tologies for many domains, specialized knowledge repositories, and respective
tools. One of main goals of current semantics-related development is to recom-
mend the advantages of semantics to common users. That requires hard work,
because users are often conservative and accustomed to their habits, they mostly
do not experiment with new applications or work processes. So it is important
to find methods, how to integrate new paradigms with the existing tools.

Another important success determinant for any semantic project is to work
in an appropriate application domain where the semantic categories (classes)
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and properties are reasonably well known, formally described, and/or mapped
to existing ontologies. We identified the project management and presentation
as one of such domains (see formats like FOAP [1] and DOAP [2]). They are
also vital from a practical point of view for both teaching and practice, and
can easily be tested and valorized. Other aspects of project management can be
inspected elsewhere – like team building issues [8] or quality of the management
surveys [9].

2 Semantic Wiki

Any modern system for Computer-aided (not just software) project management
covers the area of collaborative content creation, sharing, and publication. In a
university environment targeted to students, these requirements are even ampli-
fied, cf.[3]. The members of a project team must share a common environment,
see relevant analytical documents, and contribute to discussions. All these ac-
tivities intensively deal with content. For instant content creation, wiki systems
became a de-facto standard as a mean to share, present and exchange informa-
tion, and are present in nearly all project hosting and management platforms
(Sourceforge.net, Codeplex.com, github.org etc.).

There exist many implementations of such interface, based on different lan-
guages and storage databases1: MediaWiki (PHP, MySQL), Dokuwiki (PHP),
Twiki (Perl) etc. An integrated Wiki is also an inevitable part of the project
management system Trac2 being used by many OS projects as referred later.

However, the vast majority of systems run without support for semantics [4].
Most of current semantic wiki engines are developed in academic environment.
That brings some advantages (open source and free distribution), as well as
drawbacks (lots of them is currently abandoned; sometimes, they even do not
ever reach a usable milestone)3. Existing semantic wikis can stand as the func-
tionality model:

ACE wiki – defines concepts and properties in natural language (like “every
country is an area”). It is easy and well-arranged wiki with wide capabilities
in building the semantics. The statements are checked for potential semantic
collisions like “Country has one capital” vs. “The capital of Germany is
Berlin” and “The capital of Germany is Bonn”.

KiWi – stands for Knowledge In Wiki. This system is intended for sharing and
managing the knowledge.

OntoWiki – very advanced and user friendly wiki-engine, cf. http://ontowiki.
net/Projects/OntoWiki.

Semantic MediaWiki – is an extension of the popular MediaWiki, cf. http://
semantic-mediawiki.org/wiki/Semantic_MediaWiki. It adds possibility
to add properties to pages and semantic searching.

1 http://www.wiki.org/wiki.cgi?WhatIsWiki
2 http://trac.edgewall.org/
3 http://semanticweb.org/wiki/Tools
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TaOPis – easy wiki system for project and contributors’ listing, cf. http://
autopoiesis.foi.hr/wiki.php?name=TOP+Administration.

Wikidsmart – communicates with project management system Jira. Wiki au-
thoring can create bug/feature/feature document in Jira (or other connected
management system), cf. http://semanticweb.org/wiki/Wikidsmart.

KnowWE – this system annotate content of wiki pages analogically to our Trac
Semantic Extension. It also recommends pages with semantically related
topics or topics with similar attributes. It features an easy-to-use semantic
search functionality, cf. http://semanticweb.org/wiki/KnowWE.

3 Project Management and Presentation Using a Wiki

An academic environment as well as most commercial ones needs a web-based
system capable to present software developed done in situ, e.g. non-fully-public
projects that are not appropriate to be hosted on remote platforms like Source-
forge. Examples from the university environment include in-term projects, bach-
elor or diploma theses, or some research projects. As a result of an extensive
survey [5], the web-based system Trac (mentioned above) has been selected.
An important factor determining the selection of a right project management
system was its semantic capabilities that are substantial for working on project-
based tasks [7]. Trac includes a wiki, allows synchronization with a Subversion
repository, contains modules for bug tracking, issue reporting etc.

The use in programming-related courses at a university primarily demanded
serious improvements in the system structure and design in order to supports
multiple projects and localization. The installation implemented in the research
lab of the authors is called Deep Thought (DT). A fundamental advantage of
Trac/DT is a wide support for extensions. There exist two types of extensions
— plugins and macros. Plugins can, thanks to their low-level interface to other
Trac modules, extend whole system functionality. Macros are direct components
of the Trac wiki-subsystem for dynamizing wiki pages.

4 Semex — Semantic Annotations in the Wiki

However, from the semantic point of view, the core contribution has been done
in the Semex (Semantic extension) project. Semex allows annotations of wiki
content according to ontological definitions in the knowledge database Sesame 2.
It also enables visual highlighting of the tagged parts of text and viewing their
context. This functionality brings the possibility of browsing pages via semantic
relations; e.g. person — his/her projects ; or “show all project contributors, who
are older than 18 years”. It can integrate the content with other services (e-
mail), mine concept definitions from the repository or other web-service, or list
other instances of the same concept [6]. It is composed of a Trac plugin assuring
the administrative functions and communication with the knowledge repository
and a set of wiki macros. Macros visualize semantic data instantly on the wiki
pages and interact with the users; they are capable to wrap the authoring of
semantic statements directly in the user interface, cf. Fig. 1.
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Fig. 1. Popups with semantically precise information from the wiki

4.1 Technology

Extension uses library RDFLib4 for work with RDF triples (i.e. inner represen-
tation of sources, statements, relations, ontologies). Interface with Sesame 2 (via
its REST protocol interface) could be offered by RDF Alchemy5; Sesame is just
one of triple-stores the library can communicate with.

The important part of the Semexdevelopmentwas also the selection (to preserve
not to “reinvent the wheel”) of ontologies to work with. DT, as multi-project man-
agement system cope with information about persons (foaf, http://xmlns.com/
foaf/0.1/), projects, developers (doap,http://usefulinc.com/ns/doap#), doc-
uments (dc, http://purl.org/dc/elements/1.1/), wiki pages (wiki, http://
sw.deri.org/2005/04/wikipedia/wikiont.owl#), events, deadlines, meetings
(event,http://purl.org/NET/c4dm/event.owl#), or places (geo, http://www.
w3.org/2003/01/geo/wgs84_pos#) etc.This ontological structure allowsdescrib-
ing semantics of the wiki documents.

4.2 Functionality

The solution covers all basic use-cases required for a computer-aided project
management and presentation using wiki. The administrative section allows cre-
ating, editing and deleting persons, projects, events, places and documents via
a form-based web interface. The module also automatically creates wiki pages
4 http://www.rdflib.net/
5 http://www.openvest.com/trac/wiki/RDFAlchemy
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for the respective objects — names of these wiki pages start with Semex:. In the
prototype, access to the sections is authenticated and authorized via Kerberos
and the users can use their Faculty accounts credentials.

Wiki macros are the “visible” part of the module, cf. Fig. 2. A common visitor
of DT sees only them. Trac macros could be written in wiki page as short tag
enclosed in doubled square brackets (with optional parameters in parentheses).

Fig. 2. Writing complex queries in wiki

We developed various macros for Semex:

Info it shows popup menu with options and information about selected object.
It also allows user to see all statements of this object.

Query returns a list of RDF sources according to entered SPARQL query. Suit-
able for automatic lists.

Calendar prints out simple calendar with upcoming events
Allabout prints out all information about a source and similar ones.
SemexCommon prerequisition for other semantic macros (semantic methods,

GUI forms).

GUI of macros (popup menus, simple user-centered wizards) is created via the
jQuery 1.3 library. With wizards, even common user with minimal notion of
formal semantics can exploit the semantics. Macros have also possibilities to
utilize fully-fledged queries in SPARQL.

5 System Integration

One of the usage patterns of the semantically enhanced project management
system Deep Though is the university teaching. Choosing the right pattern of
integration into the whole study process and administration is crucial, it was
necessary to integrate the extension module and the whole system with the
University’s study administration information system (IS) in order to ensure
smooth application in software development oriented courses. Students in these
courses have to build a team, sign up for some project assignment and then work
on it. This integration allows to get needed data from the IS, and automatically
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Fig. 3. Entities common for all projects in Deep Though

create an environment for projects. Metadata is also imported into the semantic
repository and utilized via the semantic module of Deep Thought, cf. Fig. 3.

The most visible features and contributions of this semantically-enhanced
project management system in comparison with tradition PM systems is a com-
mon knowledge base consisting of concepts (entities) maintained centrally and
reusable in all projects wherever it is relevant, see Fig. 3. A clear advantage of
this approach is in its flexibility — once the DOAP ontology schema is replaced
by a newer standard for project description, the transition will be significantly
easier that in a classical database system where the relational or object/class
schema must be modified — with all the undesired consequencies it might have.

6 Conclusion

Mentioned wiki systems have proven that semantic extensions and semantic
features make a sense. Semantic features are useful more in narrower and well
known domains — where the ontologies and specialized tools for users can be
identified and constructed. Deep Thought belongs to such tools. For comparison,
the best practical example known in this category is the connection between
Wikidsmart and Jira where semantics brings really an added value recognizable
at the first look. Semex is being developed with this in mind.

Though in its early state, it contributes to better usability of the Deep Thought
Trac-based multi-project management system. It shows the way to easy-of-use
semantically rich applications that are substantial for the coming knowledge so-
ciety. It has also clearly demonstrated that the way to fully-semantic applications
is not an easy one and will require a lot of effort.
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Abstract. The paper is aimed to analyse the application of several scientific ap-
proaches, methods, and principles for evaluation of quality of learning objects 
for Mathematics subject. The authors analyse the following approaches to 
minimise subjectivity level in expert evaluation of the quality of learning ob-
jects, namely: (1) principles of multiple criteria decision analysis for identifica-
tion of quality criteria, (2) technological quality criteria classification principle, 
(3) fuzzy group decision making theory to obtain evaluation measures, (4) nor-
malisation requirement for criteria weights, and (5) scalarisation method for 
learning objects quality optimisation. Another aim of the paper is to outline the 
central role of social tagging to describe usage, attention, and other aspects of 
the context; as well as to help to exploit context data towards making learning 
object repositories more useful, and thus enhance the reuse. The applied ap-
proaches have been used practically for evaluation of learning objects and 
metadata tagging while implementing European eQNet and te@ch.us projects 
in Lithuanian comprehensive schools in 2010. 

Keywords: Learning object, multiple criteria decision analysis, optimisation 
methods, expert evaluation, quality criteria. 

1   Introduction 

eQNet is a three-year (September 2009-2012) Comenius Multilateral Network [3] 
funded under the European Commission’s Lifelong Learning programme (LLP). The 
project is coordinated by European Schoolnet (EUN) and involves 9 Ministries of 
Education or agencies nominated to act of their behalf. The primary aim is to improve 
the quality of learning objects (LOs) in European Schoolnet’s Learning Resource 
Exchange (LRE) [8] which currently offers almost 130,000 LOs and assets from over 
25 providers. As a pan-European service, the LRE particularly seeks to identify LOs 
that “travel well” (i.e., reusable) across national borders and can be used in a cultural 
and linguistic context different from the one in which they were created [3]. 

eQNet will do this by establishing a network consisting of researchers, policy mak-
ers and practitioners (teachers) that will develop and apply “travel well” quality crite-
ria to both existing LRE content as well as that to be selected in future from national 
repositories. The vision driving the LRE is that a significant percentage of high  
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quality LOs developed in different countries, in different languages and to meet the 
needs of different curricula can be re-used at European level.  

eQNet will provide a forum for joint reflection and co-operation related to the ex-
change and re-use of educational content and allow network members to: (1) better 
share information and expertise particularly related to “travel well” quality criteria 
(pedagogical, technical and intellectual property rights (IPR) factors); (2) develop 
new frameworks to improve the quality of LOs and metadata in both national reposi-
tories and the LRE, including the growing volume of user-generated content and 
metadata, as well as to improve the multilinguality of LRE content as a result of the 
translation of metadata, making use, where appropriate, of automatic metadata trans-
lation approaches and technologies; (3) enable schools to participate in a Community 
of Practice related to the use LOs at European level.  

Major results will include: the development of “travel well” quality criteria to more 
easily identify LOs with the potential for cross-border use (this work package is coor-
dinated by Lithuanian partner, in particular by the author of the paper); the practical 
application by teachers of these criteria to >3,500 LOs in the LRE; ‘showcases’ of the 
best of these LOs in a “travel well” section of the LRE portal; where necessary, the 
enrichment of selected LOs with new or better metadata; a Community of Practice for 
teachers around these LOs [3]. 

2   Methodology of the Research 

One of the main features achieving the high LOs effectiveness and efficiency level is 
LOs reusability. The need for reusability of LOs has at least three elements: (1) inter-
operability: LO is interoperable and can be used in different platforms; (2) flexibility 
in terms of pedagogic situations: LO can fit into a variety of pedagogic situations, and 
(3) modifiability to suit a particular teacher’s or student’s needs: LO can be made 
more appropriate to a pedagogic situation by modifying it to suit a particular teacher’s 
or student’s needs [4].  

Reusability of LOs (or their ability to “travel well” between different contexts and 
education systems) is considered by the authors as a part of the overall quality of LOs. 
This means that any high quality LO has some reusability level (or potential to “travel 
well”), but this does not mean that any reusable LO is quality one. 

The main problem analysed in the paper is how to establish (1) a ‘proper’ set of 
LOs “travel well” quality evaluation criteria which should reflect the objective scien-
tific principles of construction a model (criteria tree) for LOs “travel well” quality 
evaluation, and also (2) a ‘proper’ method for evaluation of LOs quality.  

Expert evaluation is referred here as the multiple criteria evaluation of LOs aimed 
at selection of the best alternatives (i.e., LOs) based on score-ranking results [6]. If 
the set of decision alternatives (LOs) is assumed to be predefined, fixed and finite, 
then the decision problem is to choose the optimal alternative or, maybe, to rank 
them. But usually the experts have to deal with the problem of optimal decision in the 
multiple criteria situation where the objectives are often conflicting. In this case, an 
optimal decision is the one that maximises the expert’s utility. These principles of 
identification of quality evaluation criteria have been analysed in multiple criteria 
decision analysis (MCDA) theory related research works, e.g., [2].  
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Evaluation of LOs quality is a typical case where the criteria are conflicting, i.e., 
LOs could be very qualitative against several criteria, and not qualitative against the 
other ones, and vice versa. Therefore, the authors propose to use MCDA approach for 
creation of LOs quality evaluation model and method.  

LOs multiple criteria evaluation method is referred here as the experts’ additive 
utility function represented by formula (1) below including LOs evaluation criteria, 
their ratings (values) and weights [6]. This method is well-known in the theory of 
optimisation methods and is named “scalarisation method”. A possible decision here 
could be to transform multi-criteria task into one-criterion task obtained by adding all 
criteria together with their weights. It is valid from the point of view of the optimisa-
tion theory, and a special theorem exists for this case [6].  

Therefore, here we have the experts’ additive utility function: 

∑
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where f i  (X j) is the rating (i.e., non-fuzzy value) of the criterion i for the each of the 
examined LOs alternatives X j. The weights here should be ‘normalised’ according to 
the ‘normalisation’ requirement. 
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The major is the meaning of the utility function (1) the better LOs meet the quality 
requirements in comparison with the ideal (i.e., 100%) quality. 

3   Literature Analysis and Research Results  

This section is aimed (1) to apply the aforementioned scientific approaches to propose 
a suitable scientific model and method for evaluation of quality of LOs, (2) to present 
LOs experimental evaluation results, and (3) to present social tagging approach to 
enrich multilingual LOs metadata in eQNet. 

3.1   Learning Objects Quality Evaluation Model 

The following principles of identification of quality evaluation criteria are relevant to 
all MCDA approaches: (1) value relevance; (2) understandability; (3) measurability; 
(4) non-redundancy; (5) judgmental independence; (6) balancing completeness and 
conciseness; (7) operationality; (8) simplicity versus complexity [2]. 

On the other hand, according to the technological quality criteria classification 
principle, we can divide technological quality criteria into ‘internal quality’ and ‘qual-
ity in use’ criteria of the educational software such as LOs. ‘Internal quality’ is a 
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descriptive characteristic that describes the quality of software independently from 
any particular context of its use, while ‘quality in use’ is evaluative characteristic of 
software obtained by making a judgment based on criteria that determine the worthi-
ness of software for a particular project. Any LOs quality evaluation model (set of 
criteria) should provide the experts (decision makers) the clear instrumentality who 
(i.e., what kind of experts) should analyse what kind of LOs quality criteria in order to 
select the best LOs suitable for their needs. According to aforementioned principle, 
‘internal quality’ criteria should be mainly the area of interest of the software engi-
neers, and ‘quality in use’ criteria should be mostly analysed by the programmers and 
users taking into account the users’ feedback on the usability of software [6]. 

The authors have applied these two principles in their papers [5], [6] on techno-
logical evaluation of the learning software, and thus have identified a number of LOs 
technological quality evaluation criteria presented in the technological part of the LOs 
quality evaluation model presented in Fig. 1. 

 

Fig. 1. LOs quality evaluation model (criteria tree) 
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On the other hand, the authors have analysed a number of existing models (sets of 
quality evaluation criteria) for evaluation of pedagogical quality of LOs, e.g., [1], [7], 
[9], [10], and [13].  

The suitable criteria based on MCDA principles [2] are: (1) interactivity, strong 
visual structure (animations, images and short videos are travelling best); (2) language 
independence or low language dependence (easily translatable) or multilinguality; (3) 
ease of use, intuitiveness. Intellectual property rights (IPR) criterion should also be 
considered here [5]. 

Therefore, the authors propose to construct the LOs quality evaluation model (see 
Fig. 1) based on the literature analysis, MCDA principles of identification of quality 
evaluation criteria, and technological quality criteria classification principle. 

3.2   Learning Objects Quality Evaluation Method 

The widely used measurement criteria of the decision attributes’ quality are mainly 
qualitative and subjective. Decisions in this context are often expressed in natural 
language, and evaluators are unable to assign exact numerical values to the different 
criteria. Assessment can be often performed by linguistic variables: ‘bad’, ‘poor’, 
‘fair’, ‘good’ and ‘excellent’. These values are imprecise and uncertain: they are 
commonly called ‘fuzzy values’. Integrating these different judgments to obtain a 
final evaluation is not evident. Therefore, the authors have proposed to use fuzzy 
group decision making theory to obtain final assessment measures [11]. Linguistic 
variables conversion into non-fuzzy values of the evaluation criteria is as follows: 
‘excellent’=0.850; ‘good‘=0.675; ‘fair’=0.500; ‘poor’=0.325; ‘bad’=0.150 [6]. 

The weight of the evaluation criterion reflects the experts’ opinion on the crite-
rion’s importance level in comparison with the other criteria for the particular needs. 
For example, for the most simple (general) case, when all LOs evaluation criteria are 
of equal importance (i.e., we pay no especial attention to LOs reusability criteria), the 
experts could consider the equal weights ai = 0.125 according to the normalisation 
requirement (2).  

But if we pay especial attention to LOs reusability criteria, we can, e.g., consider 
the increased weights for the 1st and 6th LOs quality evaluation criteria (see Fig. 1 and 
Table 1), because these criteria deal with LOs reusability mostly. In this case these 
increased weights could be, e.g., twice higher in comparison with the other ones – 0.2, 
and all other criteria weights according to normalisation requirement (2) should be 
equal 0.1. 

Lithuanian Mathematics expert teacher (the co-author of the paper) has applied the 
presented evaluation model and method in eQNet project (see Table 1). A number of 
probably qualitative reusable LOs have been identified in Lithuanian LOs repositories 
and evaluated against the aforementioned model and method (see formula (1).  

There are three examples of these LOs presented in Table 1: (1) LO1: “Coordinate 
Method”, available online at http://mkp.emokykla.lt/imo/lt/mo/250/; (2) LO2: “Poly-
gon area”, available online at http://mkp.emokykla.lt/imo/lt/mo/431/; and (3) LO3: 
“Interval Method”, available online at http://mkp.emokykla.lt/imo/lt/mo/316/. 
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Table 1. Results of experimental evaluation of LOs general quality (q) and “travel well”  
quality (twq) 

LOs evaluation criteria LO1q LO2q LO3q LO1twq LO2twq LO3twq 
Technological criteria:       
1. Technological reusability 0.675 0.850 0.675 0.1350 0.1700 0.1350 
2. Design and usability 0.675 0.850 0.850 0.0675 0.0850 0.0850 
3. Working stability 0.675 0.500 0.675 0.0675 0.0500 0.0675 
4. Architecture 0.675 0.500 0.500 0.0675 0.0500 0.0500 
Pedagogical criteria:   
5. Interactivity level 0.850 0.500 0.325 0.0850 0.0500 0.0325 
6. Language independence 0.675 0.850 0.325 0.1350 0.1700 0.0650 
7. Ease of use, intuitiveness 0.850 0.850 0.500 0.0850 0.0850 0.0500 
IPR criteria:   
8. Open licence, cost 0.850 0.850 0.850 0.0850 0.0850 0.0850 
Evaluation results: 0.7406 0.7188 0.5875 0.7275 0.7450 0.5700 

 
These results mean that LO1 meets 74.06% general quality (q) in comparison with 

the ideal, LO2 – 71.88%, and LO3 – 58.75%. They also mean that LO1 meets 72.75% 
“travel well” quality (twq) in comparison with the ideal, LO2 – 74.50%, and LO3 – 
57.00%. Therefore, LO1 is the best alternative (among the evaluated) from general 
quality point of view, but LO2 is the best from “travel well” quality point of view. 

3.3   Social Tagging in eQNet 

In eQNet, the partners consider that context comprises the LO usage situation and 
environment as well as persistent and transient properties of the user. They concen-
trate on teachers using LO repositories as an important use-case example and focus on 
language and country as context variables. We can use such context information to 
improve the use and reuse of LO repositories by making them more useful in a multi-
lingual and multicultural context. The central role that social tagging can play in this 
process is outlined in eQNet: on the one hand, tags describe usage, attention, and 
other aspects of context; on the other hand, they can help to exploit context data to-
wards making LO repositories more useful, and thus enhance the reuse.  

This approach could be especially useful for user generated content and Web 2.0 
communities while implementing the other ongoing LLP project te@ch.us aimed at 
the creation and analysis of the learning communities for Web 2.0 teaching [12]. 

4   Conclusion and Recommendations 

The presented research results show that MCDA approach-based LOs evaluation 
model presented in Fig. 1 and method represented by formula (1) are applicable in 
real life situations when education institutions have to decide on purchase of LOs for 
their education needs in the market. The proposed approaches are quite objective, 
exact and simply to use for choosing the qualitative LOs alternatives.  

On the other hand, the proposed LOs “travel well” quality evaluation approach is 
applicable for the aims of eQNet project in order to select “travel well” LOs from 
LRE or elsewhere to use them in the other education contexts and countries. 
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Abstract. This paper reports on the research work carried out by the authors in 
the framework of the IAMEL project, supported by the Italian Ministry of Edu-
cation. The project was mainly aimed at enhancing the teaching/learning of 
mathematics by providing teachers with specific e-learning platforms endowed 
with a number of dedicated tools supporting the setting-up and the carrying-out 
of specific in-field experiments. One of the main results of the project was the 
development of a methodology to carry out the design of educational interven-
tions; such a methodology was based on a conceptual goal-oriented framework 
and on different authoring tools among which the IAMEL system, an online 
tool fully described in the paper that allows both the production and the sharing 
of pedagogical plans and consents the design and the modeling of educational 
interventions with different levels of granularity and scope. 

Keywords: Technology Enhanced Learning, Pedagogical Planning, Net –
Technologies, Learning Innovation, Formal Education. 

1   Introduction 

Nowadays a new learning/teaching panorama is emerging [1]. A number of important 
novelties are around and deeply involve the main actors in the educational scene: 
learners and teachers. The learners of the new Knowledge society [2] are increasingly 
felt as being at the centre of the educational process and, as a consequence, the ways 
in which they tackle educational tasks appreciably change and the role of teachers is 
also being radically transformed [3].  

Indeed, the teacher’s primary role shifts from that of information giver, to that of 
facilitator and guide [4], the teacher’s function incorporates mediation, modeling, and 
coaching, and this requires a high degree of adaptivity to new learning/teaching 
schemes, models and tools (e.g. managing technology may take up a great deal of 
time and intellectual energy). 

Even in this emerging new learning landscape the relevance of a teacher-driven 
pedagogy cannot be questioned [5], and the pedagogical choices made by the teachers 
and the overall pedagogical approach they adopt are increasingly felt as having a 
concrete value to broaden the students’ learning opportunities and foster learning [6]. 
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As a matter of fact, pedagogical planning intended as the process of producing “a 
blueprint for the enactment of learning activities” [7] or even “a description of the 
playing out of a learning situation or a unit of learning aimed at the acquisition of a 
precise body of knowledge through the specification of roles and activities” [8] con-
tinues to play a fundamental role in contemporary education.  

In the new educational landscape, teachers and all those involved in designing and 
enacting learning processes (trainers, pedagogical experts, designers, researchers 
etc…) are increasingly required to take into account a huge variety of different ele-
ments, in an effort to ensure that these form part of a coherent, manageable whole that 
responds effectively to learners’ needs and that consents the full attainment of the 
intended educational objectives. 

Current research in the field of pedagogical planning mainly focuses on defining 
which tools and methods better serve the scope since a wide number of different tools 
and different approaches are adopted to assist “teachers in the thought processes in-
volved in selecting appropriate methods, tools, student activities and assessments to 
suit the required learning objectives” [9].  

ICT-based environments and tools aimed at supporting and backing the process of 
pedagogical planning are widely considered extremely useful resources and recently, 
a number of significant attempts to use ICT to describe and share pedagogical ideas 
have been carried out [10, 11]. The availability of such ICT-based tools has given 
strong impulse to the formalisation of pedagogical plans [12] and this fact, on the one 
hand, increases the possibility of sharing and re-using pedagogical ideas/methods, on 
the other, makes the process of pedagogical planning conceptually simpler and offers 
the possibility of better managing complexity [13].  

This paper aims at giving a contribution to the research field by presenting an on 
line environment devoted to pedagogical planning. This environment was designed 
and implemented in the framework of the research project IAMEL, supported by the 
Italian Ministry of Education and Research under the PRIN 2007 (Research Projects 
of National Interest) programme, the main aim of which was that of supporting the 
teaching/learning of mathematics by enhancing the potential of e-learning platforms 
at these ends.  

In this project pedagogical planning was broadly felt as a key aspect and a specific 
ICT-based tool was produced, following previous experiences [10] carried out by the 
authors, who were partners of the consortium.  

In the following, an overall description of the IAMEL system is provided and its 
main features are illustrated by focusing on key innovative aspects. 

2   The IAMEL System at a Glance  

The IAMEL system was designed and implemented with the main aim of allowing the 
production and sharing of structured pedagogical plans; it is content and subject-
independent although it was conceived and created to address the needs of researchers 
and teachers working in the field of mathematics. 

In the following the structure and the main features of the IAMEL pedagogical 
plans are presented and subsequently the overall computing architecture of the system 
is briefly described by focusing on its main innovative characteristics. 
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2.1   The IAMEL Pedagogical Plans  

Figure 1 shows the main screen of an exemplary pedagogical plan, called PLAN X, 
that gives a global idea of the overall structure and contents of the IAMEL Pedagogi-
cal Plans. 

 

Fig. 1. Main screenshot of an exemplary IAMEL Pedagogical Plan 

The main upper part of the screen contains some basic data (description, authors, 
target population…) aimed at providing key information about the plan; the map at 
the bottom of the screen shows, instead, the sequence of the different activities to be 
carried out. Each activity is then further described in detail in a separate section where 
its relevant functional aspects are highlighted. 

Basic Data/Key Information 
Key information provided in the upper part of the screen (Fig.1) mainly aim at provid-
ing a general overview of the plan by giving a basic idea of its features, constraints 
and overall feasibility. The underneath ribbon gives further general detail on the plan 
at hand by means of seven small tabs that can be expanded by clicking on them, thus 
providing access to a text box containing detailed information about: the underpinning 
idea, the prerequisites demanded to the students in order to perform the required 
activities, the goals to be achieved by the learner population, the specific content 
addressed, the working plan, the theoretical framework that has informed the process 
of the plan design and, finally, the methods, parameters and specific tools adopted to 
carry out the evaluation of the envisaged activities. 

Activities: Flow and Description  
The core of the whole plan are, nevertheless, the activities to be carried out; as shown 
in Fig.1, the map containing the flow of the activities appears in the main screen shot 
of the plan.  
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As to the type of the activities, the IAMEL system distinguishes among “manda-
tory/obligatory activities”, namely those that are considered necessary to fulfill the 
intended educational objectives and “optional activities” or activities that are not to be 
carried out by all students in a classroom or discretionary activities non essential to 
the learning/teaching scope.  

 

Fig. 2. Map of the activities (flow: obligatory-optional-obligatory-optional)  

Figure 2 shows an exemplary simple map of activities. The represented sequence is 
composed by obligatory activities (squares) and optional activities (rhombuses). The 
actual flow is linear and sequential: an initial obligatory activity is followed by an 
optional one, subsequently the third activity is again obligatory while the last one is, 
once more, optional. IAMEL, nevertheless, allows the building up of very complex 
and articulated plans where the sequence of the activities can be far more variegated 
and diversified. For instance, as shown in figure 3, it offers the possibility of setting 
up “two routes” (Fig.3, left part) or even “three routes” paths (Fig.3, right part), where 
the user can autonomously choose among different alternatives. As an example, the 
flow represented in the left part of figure 3 envisages that after performing the manda-
tory “Activity 1” and before performing the mandatory “Activity 5” the users have the 
possibility to follow the upper route (where only one optional activity is foreseen) or 
to follow the lower route where one mandatory activity and an optional one (to be 
performed in a linear sequence) are foreseen. 

 

Fig. 3. Map of the activities: “two routes” and “three routes” flow  

As a further opportunity the map also encompasses the possibility of defining a set 
of activities to be caried out in a random, not strictly sequential order.  

In order to allow full comprehension and, possibly, reusability and modifica-
tions/adaptations, each activity of the plan is further described in details in a separate 
section, where its relevant aspects are highlighted. A full description of the activity at 
hand is provided, together with its main learning objectives and the needed prerequi-
sites. The tools and resources needed (or even suggested) to perform the activity are 
described and, possibly, made available, linked or provided for downloading; detailed 
information about the educational method adopted is given as well with a specific focus 
on the evaluation methods, tools and measures to be used. An accurate description of 
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the teaching methodology, the work organization, the teaching/learning strategy 
adopted, the overall time required etc...is also provided and, in addition, all relevant 
documents and reports are available in the “Documentation” section. 

3   The IAMEL System: Relevant Technical Features and Key 
Innovative Aspects  

The IAMEL system can be defined as a multi-environment providing different kinds 
of users with different facilities; it is based on advanced database technologies and 
exploits the potential of a powered graphical interface; it also allows customized ac-
cess by the users and was designed and implemented in accordance with the “Design 
for All” [14] principles.  

To date, the pilot experiments conducted seem to confirm that the IAMEL system 
is endowed with a number of significant features that contribute to make it a widely 
usable and accessible tool. Among these features it is worth highlighting: 

Data-Base Facilities 
IAMEL is powered by PHP and based on a MySQL database whose structure is the 
result of the common work of the researchers involved in the project.  

Increased flexibility and augmented search facilities are some of the key added 
values provided by the fact that the pedagogical plans are in a database compatible 
format.  

Multi-Environment Features 
The IAMEL system encompasses two different environments: the “authoring envi-
ronment” and “viewing environment; it allows direct and immediate “commuting” 
between the authoring and the viewing environment, thus de facto functioning as a 
multi-environment system; this represents a relevant novelty with respect to other 
systems where the environments are not directly linked one to the other [15].  

Graphical Interface Assistance 
The system includes a graphical interface which greatly enhances the system usabil-
ity. Thanks to this feature the users, in a few steps can modify the map of the activi-
ties of a plan (flow of the activities)  

Customization Features 
The system comprises a number of features allowing a high degree of customization 
and personalization. This aspect is particularly important to sustain and improve the 
software accessibility by persons with special needs. 

The architecture of the entire system is fully compliant with the required accessi-
bility standard (use of validated XHTML and CSS) and meets the requirements of the 
Italian law in force (law 4/2004 or Stanca Act1). 

                                                           
1 Italian Law 4/2004 Provisions to support the access to Information Technologies for the disabled 
http://www.pubbliaccesso.gov.it/normative/law_20040109_n4.htm 
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4   Conclusive Remarks 

Pedagogical plans and wider learning scenarios of different levels of granularity and 
scope can be designed, modelled and retrieved by means of the IAMEL tool: e.g. 
scenarios modelling the specific articulation of a learning activity, scenarios model-
ling a set of learning activities, scenarios modelling the orchestration of different 
learning activities or sets of activities, etc. 

The approach adopted to build up the IAMEL system differs from the standard ap-
proach adopted for instance by the IMS-LD main stream movement [16]; IAMEL, in 
fact, defends the idea of providing teachers with means to build high-level models 
rather than offering a ready-to-use modelling language. 

We can see the pedagogical plan approach as a potential answer to the complexity 
and intricacy of the issues inherent to “educational design”. We also hope that it can 
foster new practices and cultures of describing pedagogical practice, thus also allow-
ing making further steps in the direction of concretely building a shared “knowledge 
culture” [17].  

This research line appears productive and opens perspectives related to the intro-
duction of intention-based modelling and seems crucial, in particular, in TEL research 
since is strictly linked with the idea that the design of new technological tools is al-
ways to be complemented with the design of specifically designed pedagogical plans 
to specify how those tools are to be integrated in the teaching and learning processes.  

The first results of the in-field experimentations of the IAMEL system, carried out 
in the framework of the above mentioned research project, suggest that pedagogical 
planning, which is actually a traditional practice for educators, when it is mediated by 
new technologies and in particular by net-technologies, acquires new potentialities for 
the propagation of innovation among teachers. The success of tools of such kind de-
pends not only on their ergonomic quality but also on the appropriateness of underly-
ing concepts of users practice and representation. IAMEL has been designed taking 
into account pre-existing practices but it is also a flexible system that can be adapted 
to users’ specific needs. From one hand, it offers a more systematic approach to the 
design of pedagogical plans, an activity often suffering of a low degree of formaliza-
tion, and, on the other hand, it supports the modification and reuse of previously  
developed plans. 
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Abstract. Technology-enhanced learning (TEL) systems and intelligent assis-
tance systems aim at supporting software engineers during learning and work. 
A questionnaire-based survey with 89 responses from industry was conducted 
to find out what kinds of services should be provided and how, as well as to de-
termine which software engineering phases they should focus on. In this paper, 
we present the survey results regarding intelligent assistance for workplace 
learning in software engineering. We analyzed whether specific types of assis-
tance depend on the organization's size, the respondent's role, and the experi-
ence level. The results show a demand for TEL that supports short-term  
problem solving and long-term competence development at the workplace. 

Keywords: Technology-enhanced learning, software engineering, intelligent 
assistance, survey. 

1   Introduction 

Once they finish their education and training and start on a real job, novice software 
engineers are faced with having to work with the latest technology, complex software 
systems, software integrated into business processes or other technologies (e.g., em-
bedded systems), and software projects with a multidisciplinary character. To cope 
with these challenges, they need specialized, up-to-date skills [1-2]. Not all of these 
skills can be acquired in an academic setting. Instead, continuous education, practic-
ing, and experiential learning at work are required. Educational settings are needed 
that are viable during their day-to-day work (i.e., on-work). Burgess and Russel state 
that technology-enhanced learning (TEL) allows organizations to update training 
content easily, deliver training to all employees, provide training to personnel on 
demand, anytime, and anywhere, and reduce travel costs to outside training facilities 
[3]. 

The learning material offered has to be appropriate in a given working context and 
be in line with the short- and long-term learning goals of the software engineer. In 
order to embed learning into a software engineer’s daily work, the latest collabora-
tion, communication, and learning technologies can be used. Social software (e.g., 
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Wikis, blogs), semantic Web technologies, as well as so-called personal learning 
environments [4], have opened up new ways for developing intelligent assistance 
systems [5] that can be blended into daily work environments [6]. However, a lot of 
research remains to be done in order to find out how these systems can support short-
term training and long-term competence development.  

Intelligent assistance systems [7] support software engineers in solving problems in 
a specific context during their work. Giving support to the software engineers in re-
quirements, design, programming, or other software-related phases is necessary, as 
the work product is typically very complex, large, and influenced by many persons. 

In order to better understand the usage of intelligent assistance for learning, we 
conducted a survey that explored how we can shape and improve educational R&D 
activities and extend the body of knowledge about TEL systems in the domain of 
software engineering.  

In Section 2, we describe the structure of the survey as well as the characteristics of 
the participants. The findings of the survey, as presented in Section 3, showed that 
there is a high demand and acceptance for unobtrusive, quickly executable, and reac-
tive findings in core learning phases. The conclusion in Section 4 summarizes our 
survey results. 

2   The Survey 

With regard to the learning-related aspects, the survey about intelligent assistance in 
software engineering [7] focused on learning behavior, assistance preferences for 
learning, tool environments available for the integration of TEL, and information 
sources for learning content and activities. The survey was conducted with German 
enterprises. In order to reflect the industrial standpoint on TEL at the workplace, the 
following evaluation only used the results from the companies, which means 89 com-
plete data sets out of 460 responses in total. As far as differentiating characteristics for 
statistical group comparisons are concerned, we used the company size, the position, 
as well as the experience of the participants in this evaluation.  

Company size was differentiated using four categories based on the SME definition 
of the European Union and varied from micro (1-9, 21% in the sample) via small (10-
49, 44%) and medium (50-249, 24%) to large enterprises (more than 250, 11%). The 
participants’ position was differentiated into four specific categories ranging from 
employees (32% in the sample) via project managers (15%) and middle management 
(28%) to the board of directors (25%). The large number of participants from higher 
hierarchies might be caused by the large number of micro and small enterprises with 
flat hierarchical levels. The participants’ experience measured in years of practice in 
software development was used to differentiate between four levels of experience. We 
used the levels beginner (1-5 years, 20% in the sample), intermediate (6-10, 20%), 
advanced (11-15, 28%), and senior (more than 16, 32%) based on an equidistant 
range of years. 

The full survey consisted of 38 questions (including additional explanatory infor-
mation) that could be answered in about 30 minutes. Results more focused on the 
assistance part of the survey are available in [7]. 
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3   Findings 

In order to analyze the data, we generated the distributions of the answers by all par-
ticipants and compared the different groups mentioned above by conducting an analy-
sis of variance for independent samples (ANOVA) with a significance level of 10% 
(α = 0.1). 

Based on our analysis, we found that, in general, people evaluate the understand-
ability of the information and its suitability for learning as mediocre (29.2% saying it 
is good or very good, 50.6% calling it mediocre, and 20.2% considering it bad or very 
bad) – independent of their position, experience, and company size. We identified a 
trend that the learning content is less and less understandable with increasing experi-
ence and decreasing position. However, the differences were not statistically signifi-
cant. The more experience people collect and the more technical jobs they have, the 
more they require learning material to keep them up to date. 

The following sub-sections summarize further findings regarding learning behav-
ior, assistance preferences for learning, tool environments available for integration 
into TEL, and information sources for learning activities. 

3.1   Learning Behavior 

Software engineers are often confronted with new application areas and technologies, 
which requires them to learn continuously. But why are they learning and gathering 
information? We investigated the respondents’ retrieval rationales and present the 
results in Fig. 1 (next page). It shows that the main learning rationales are solving 
concrete problems at hand, closing knowledge gaps about technologies, and personal 
motivation. TEL systems should therefore focus on the user’s current demands, prob-
lems, and knowledge gaps. 

3.2   Preferences for Learning Assistance 

The survey further investigated what kind of learning assistance the participants pre-
fer. Overall, people seem to prefer textual representations for assistance over audio-
visual ones – 79.5% prefer short textual descriptions such as tooltips. Likewise, 
70.5% of the participants prefer textual assistance in the form of lists and 69.3% 
would like to have visual assistance in the form of pictures, graphs, or icons. How-
ever, animated assistance (e.g., avatars) were rejected by 85.3%, audio assistance by 
82.7%, and video was rejected by 59.1%. 

Regarding the reactivity of assistance systems, more than half of the participants 
prefer reactive systems (53.4%) that are triggered by the user and more than one third 
prefers proactive systems (40.9%) that automatically provide learning assistance to 
the user. This view on interactivity was also confirmed by the results of another ques-
tion regarding types of intelligence assistance. The participants prefer to see all 
(52.8%) or at least a filtered selection of potential assistant alternatives. The realiza-
tion of the proposed assistance should then be triggered by the user (52.8%) and 
should neither be conducted automatically after a specific period of time nor instantly. 
Feedback, however, seems to be not that important and was only requested by 23.6%, 
who want it on demand. 
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Fig. 1. Learning Rationales 

Furthermore, participants were asked which learning-specific aspects intelligent 
assistance should improve (fully applicable=3, partially applicable=2, not applica-
ble=1). Short-term problem solving was rated the highest with an average mean of 
2.81. No significant difference was found for the different experience levels (begin-
ner, intermediate, advanced, senior). As can be seen from Table 1Error! Reference 
source not found., beginners and seniors rated long-term competence development 
statistically more significant than the intermediate and advanced groups did.  

Table 1. Preferred Purposes of Assistance Systems 
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Mean 1 (Beginner) 2.65 2.53 2.53 2.41 

Mean 2 (Intermediate) 2.88 2.04 1.96 2.08 

Mean 3 (Advanced) 2.86 2.07 2.07 2.25 

Mean 4 (Senior) 2.86 2.33 2.37 2.44 

Mean difference (1 vs. 2) 0.23 0.49 0.57 0.33 

p-value (1 vs. 2) 0.13 .034 .006 .069 

Mean difference (3 vs. 4) 0.00 0.26 0.30 0.19 

p-value (3 vs. 4) 1.00 0.26 .099 0.31 

 
This might indicate that beginners lack competencies at the beginning of their ca-

reers and that seniors need to refresh their competencies. Regarding the preference for 
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learning at the workplace, beginners and seniors are both significantly more  
interested. Beginners rated the importance of integrating knowledge management, 
learning, and working as significantly more important than the intermediates did. 37% 
of all participants rated information about and links to experts important as informa-
tion resource. It is interesting that beginners rate links to experts as being much more 
relevant (65%) than people with an intermediate experience level did (21%), with a 
statistical significance of .004. People with advanced experience level rate it at 29% 
and seniors at 41%. 

3.3   TEL Integration 

Besides getting people to use TEL systems, it is also crucial that these systems get 
integrated into existing corporate communication systems. Social interaction and 
exchange of knowledge with other peers is essential in TEL systems. Table 2.  shows 
which communication systems are used within companies. Email and groupware 
systems are used most often, and a third of the participants are using Wiki systems for 
communication purposes. Hence, we should integrate these systems for connecting 
people in collaborative TEL systems. Less experienced people (i.e., the “Net genera-
tion” [8]) are using electronic communication systems such as email, chats, group-
ware, or Wikis more frequently than people with a higher level of experience (i.e., 
older people). This means that people’s level of experience should be considered in 
the design of TEL systems. 

Table 2. Communication Systems Used 
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Average 21.3% 10.1% 49.4% 16.9% 7.9% 34.8% 23.6% 76.4% 

Beginner 41.2% 11.8% 58.8% 17.6% 0.0% 41.2% 23.5% 94.1% 

Intermediate 20.8% 4.2% 54.2% 12.5% 8.3% 37.5% 16.7% 87.5% 

Advanced 5.9% 11.8% 41.2% 23.5% 0.0% 41.2% 23.5% 76.5% 

Senior 17.2% 13.8% 44.8% 17.2% 17.2% 27.6% 31.0% 55.2% 

 
Fig. 2 shows phases in software engineering where the participants frequently need 

information or support by colleagues in order to make decisions, solve problems, or 
enhance their competencies. The data shows that the early development phases such 
as project management, requirements engineering, software design, and programming 
are the phases with the highest need for additional information, and therefore, the 
most relevant phases to be addressed by TEL systems. 
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Fig. 2. Information Need in SE Phases 

3.4   Information Sources for Learning 

Finally, we investigated which information sources are used that can be integrated 
into TEL systems at the workplace. Not surprisingly, most people are using Internet 
search and personal contacts as their sources of information.  

Table 3. Information Sources Used During Work (mean is measured in hours per week) 
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Mean 2.9 1.3 1.2 1.1 2.2 2.0 1.,6 .05 .,05 1.3 2.4 .60 

Std. dev.  2.3 1.6 1.5 1.3 2.2 1.7 1.7 .21 .27 1.3 1.,8 .83 

 
However, as presented in Table 3Error! Reference source not found., training 

videos, audio books, and even seminars only represent a very small percentage of 
weekly information gathering activities. Regarding our three differentiation groups 
(i.e., experience, position, and company size), we could not find any significant dif-
ferences in the use of information sources. 
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4   Conclusion 

To keep software engineers up to date, we need technology-enhanced learning  
systems that will provide them with competence-, activity- and problem-centered 
learning material at their workplace. 

The findings of this survey provide a general characterization of learning behavior, 
assistance preferences, available tool environments, and information sources to com-
plement TEL systems. The findings are particularly interesting for companies devel-
oping intelligent tools for software engineers as well as for managers responsible for 
the tool infrastructure and for employee competence development. 

We are currently in the process of combining intelligent assistance for software de-
velopers that help them with short-term problem solving with TEL systems that sup-
port the software engineer’s long-term competence development in a context-sensitive 
and problem-centered way. The combination of these two similar technologies will be 
used for integration into state-of-the-art software development environments using 
semantic technologies. 
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Abstract. In this paper, we propose a practical and robust approach of video sta-
bilization that produces full-frame stabilized videos with good visual quality. 
While most previous methods end up with producing low resolution stabilized 
videos, our completion method produces full-frame videos by temporally filling in 
missing frame parts by locally aligning required data from neighboring frames. 
The proposed system has been evaluated on large number of real life videos; re-
sults were very promising and support the implementation of the solution. 

Keywords: Video Stabilization, Video enhancement, Background segregation, 
Rudimentary replication, Jitter removal. 

1   Introduction 

Due to the lack of stability in human anatomy, video stabilization is sometimes must 
to achieve good results. This is something manufacturers of video cameras have dealt 
with for a long time. However, today we are swiftly getting closer to a situation where 
video cameras are becoming an integrated part of mobile phones and this will raise 
the need for video stabilization even more, not only in the physical design of the de-
vice. Video cameras are designed for filming, while mobile phones are designed for 
phoning. Also when it comes to the possibility to do good video stabilization, the 
mobile equipment falls short of the larger devices. So an efficient video stabilization 
system is required which can produce good quality stabilized videos and should be 
cheap in the context memory usage and processing power. Video stabilization is not 
only required for mobile equipment but has very vast applications.  

Assume a camera rigidly mounted on a vehicle in motion, if the motion of the vehicle 
is smooth so will be the corresponding image sequence taken from the camera. In  the 
case of small unmanned aerial imaging system, and off road navigating ground vehicles, 
the onboard cameras experience sever jitter and vibration. Consequently, the video 
images acquired from these platforms have to be preprocessed to eliminate the jitter 
induced variations before human analysis. The task at hand is to detect the jitter and 
eliminate its effect. A major problem of current software video stabilizers is that they 
cannot differentiate between an intentional and an un-intentional jitter in the video.  
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In this paper, we propose a practical and robust approach of video stabilization that 
produces full-frame stabilized videos with good visual quality. While most previous 
methods end up with producing low resolution stabilized videos, our completion 
method can produce full-frame videos by temporally filling in missing frame parts by 
locally aligning required data from neighboring frames. In addition our system can 
also differentiate between an intentional and an un-intentional jitter so that only the 
un-intentional jitters can be operated. Experimental results are included from real life 
situations and result shows the efficiency of the proposed system.  

2   Background 

Many methods for video stabilization have been reported over the past few years. 
There are three types of image stabilizers currently available [1]: Digital Image Stabi-
lization (DIS), Optical Image Stabilization (OIS), and Mechanical Image Stabilization 
(MIS). Digital Image Stabilization (DIS) systems use electronic processing to control 
image stability. A major disadvantage of this system is that if there is a large object 
moving in the frame, it may be interpreted as camera vibration and the camera will 
attempt to stabilize the subject causing a blurring of the image and reduction in pic-
ture resolution.  

The Optical Image Stabilization (OIS) system, unlike the DIS system, manipulates 
the image before it gets to the Charge Coupled Device (CCD). When the lens moves, 
the light rays from the subject are bent relative to the optical axis, resulting in an un-
steady image because the light rays are deflected. By shifting the IS lens group on a 
plane perpendicular to the optical axis to counter the degree of image vibration, the 
light rays reaching the image plane can be steadied [2], but it makes the lens very 
complex and very vulnerable to mechanical damage. 

Mechanical image stabilization involves stabilizing the entire camera, not just the 
image. This type of stabilization uses a device called “Gyros”. Gyros consist of a 
gyroscope with two perpendicular spinning wheels and a battery pack. Gyroscopes 
are motion sensors. When the gyroscopes sense movement, a signal is sent to the 
motors to move the wheels to maintain stability. The gyro attaches to the camera’s 
tripod socket and acts like an "invisible tripod" [3]. The vibration gyro was improved 
by employing a tuning fork structure and a vibration amplitude feedback control [4]. 
But they are heavy, consume more power, and are not suitable for energy sensitive 
and payload constrained imaging applications.  

3   System Design 

Many methods for video stabilization have been reported over the past few years. 
Most proposed methods compensate for all motion [5, 6, 7], producing a sequence 
where the background remains motionless. Our proposed process consists of three 
independent but closely related phases as shown in figure 1. These phases are as  
follow: 

 Motion Estimation 
 Background Segregation 
 Rudimentary Replication 
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Fig. 1. Process Model of V-NIP Ceaser 

3.1   Motion Estimation 

Motion estimation is the process which generates the motion vector that determines 
how each motion prediction frame is different from the previous frame. In general 
there are following four cases of motion 1) Still camera, single moving object, con-
stant background 2) Still camera, several moving objects, constant background 3) 
Moving camera, relatively constant scene 4) Moving camera, several moving objects. 

 
Computing Motion Vectors: A two-dimensional vector used for inter prediction that 
provides an offset from the coordinates in the decoded picture to the coordinates in a 
reference picture. A motion vector is the key element in the motion estimation process. 
It is used to represent a macro block in a picture based on the position of this macro 
block in another picture, called the reference picture. Motion Vectors can be used for 
determining any sort of motion in the video. This motion may be intentional or unin-
tentional i.e. jitter motion. This technique is also used in video compressions. In mo-
tion estimation optical flow is the methodology which is used to estimate motion in 
video subsequent frames. 

The concept of motion vectors is illustrated in figure 2, where the picture in the 
third right column is the corresponding motion vectors of the pixels from frame1 to 
frame2. Since all the pixels in frame1 move towards right so are the corresponding 
motion vectors.    
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Fig. 2. Motion Vectors 

Optical Flow Calculation: Optical flow or optic flow is the pattern of apparent mo-
tion of objects, surfaces, and edges in a visual scene caused by the relative motion 
between an observer and the scene. Optical flow has many different generic classes in 
which it can be categorized: 1) Matching Techniques: The principle is to divide the 
image into small blocks and to match them between two successive images based on 
similitude criterion. 2) Differential Techniques: Based on the hypothesis that the 
brightness of a particular moving point is constant in time. Based on extensive ex-
periments, we have applied Lucas Kanade [LK] algorithm which belongs to differen-
tial technique for finding motion vectors.  

Jitter in any video can be detected by using motion vectors (LK algorithm). In case 
of jitter-less video the corresponding motion vectors will be smooth and regular as the 
velocities of pixels lies within a certain range as shown in figure 2 but in case of jit-
tered video, the corresponding motion vectors will be very irregular as illustrated in 
figure 3. 

 

Fig. 3. Motion Vectors (jittered) 

3.2   Background Segregation 

Once the jitters are detected in the incoming video frames, the next task is to differen-
tiate between an intentional and unintentional jitter. Background segregation is a 
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simple and an efficient technique developed to differentiate between intentional and 
unintentional jerks. The basic steps of this technique are: 

• Detect the sequence number of the first jittered frame.(This can be done  
using motion vectors i.e applying Lucas Kanade algorithm as described in 
section 3.1). 

• Store previous two frames from the above specified frame sequence number 
let frame 1 and frame 2. 

• The next task is to detect the foreground and background using frame 1 and 
frame2. This can be done by applying Lucas Kanade algorithm to these two 
frames. We consider pixels with reasonable velocities as foreground and re-
maining with negligible velocities as background. 

• Save the background as a new image with foreground as zeros. 
• Subtract this new image with upcoming frames and start a counter for count-

ing the number of frames. Trace the minimum subtraction result and  
stop the counter. This minimum subtraction result shows the replication of 
background. 

o If minimum subtraction result is found then check 
 If the counter value is less than or equal to 15 then the jerk 

is considered to be unintentional and it should be operated.  
 If the counter value is greater than 15 then the jerk is con-

sidered to be an intentional jerk.  
o If minimum subtraction result is not found then it is also considered 

to be an intentional jerk but now in this case the cameraman is cap-
turing a new scenario so that’s why expected background does not 
replicate. 

Based on experimental results and probabilistic theorems, in case of unintentional 
jitters background replicates after limited number of frames because cameraman im-
mediately tries to focus its target. Figure 4 shows the case of un-intentional jitter. In 
figure 5 the un-intentional video sequence is operated and from the figure it can be 
seen that the background replicates after 13 frames so it is an un-intentional jitter.  

 

Fig. 4. Un-intentional jittered video sequence 
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Fig. 5. Background Segregation Result (count=13) 

3.3   Rudimentary Replication 

Background segregation provides us a path to discriminate between intentional and 
unintentional jitters. The next step is to eliminate only the unintentional jitters to sta-
bilize the video. The major goal is to recover the lost information in the frame. Vari-
ous techniques have been proposed. In [8], technique called motion inpainting is used 
for this purpose but the major drawback of this technique is that it is based on image 
inpaiting [9,10, 11] which involves complex computation so it is not efficient in video 
completion.  

 

Fig. 6. Rudimentary Replication 

Wexler et al. [12] filled in the holes in a video by sampling spatio-temporal volume 
patches from different portions of the same video. This non-parametric sampling 
based approach produces a good result; however, it is highly computationally inten-
sive. Also, it requires a long video sequence of a similar scene to increase the chance 
of finding correct matches, which is not often available in the context of video stabili-
zation. Our proposed methodology “Rudimentary Replication” is based on motion 
vectors of individual pixels which are calculated by optical flow(Lucas Kanade Algo-
rithm). Optical flow provide us the distance travelled by individual pixels between 
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consecutive frames. In case of jitter, there is irregular motion of pixels. To recover the 
lost information, specific area is replicated from previous frame. The only overhead 
for this approach is of memory.  The result of rudimentary replication is shown in the 
above figure 6. 

4   Conclusion 

The proposed system has been tested on a wide variety of video clips to verify its effec-
tiveness. The three phases of the system are explained along with their real-world re-
sults. Motion Estimation is used to detect the presence of jitter in the incoming video. 
Then Background Segregation is used to identify either the jerk is intentional or un-
intentional and finally if jerk is found to be un-intentional then Rudimentary Replication 
is being used to compensate the loss of information in the jittered frame.  
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Abstract. In this paper, we analyze the suitability of wikis in education, espe-
cially to learn computer programming, and present a wiki-based teaching inno-
vation activity carried out in the first course of Telecommunication Engineering 
during two academic courses. The activity consisted in the creation of a wiki to 
collect errors made by students while they were coding programs in C language. 
The activity was framed in a collaborative learning strategy in which all the 
students had to collaborate and be responsible for the final result, but also in a 
competitive learning strategy, in which the groups had to compete to make 
original meaningful contributions to the wiki. The use of a wiki for learning 
computer programming was very satisfactory. A wiki allows to monitor con-
tinuously the work of the students, who become publishers and evaluators of 
contents rather than mere consumers of information, in an active learning  
approach. 

Keywords: Wiki, computer programming learning, collaborative learning. 

1   Introduction 

Spanish universities are involved in a convergence process toward the EHEA (Euro-
pean Higher Education Area) [1]. The adaptation to EHEA implies the implementing 
of a university system with similar features in many European countries with very 
different societies and educational cultures. 

One of the key factors in the implementing of new university degrees is the series 
of competences that each subject has to contribute to develop. A competence can be 
defined as the knowledge, skills, and attitudes which a person has to be able to apply, 
in order to act effectively in response to the needs of a particular context [2]. The 
development of cognitive, affective, socioemotional, and physical abilities has to 
support the competences. These competences have to qualify students to get by suita-
bly in varied contexts, both vital and professional [3]. On the basis of either cross 
competences or those specific of a degree, both the aims to develop them and the 
learning outcomes embodied in the assessment procedures of each subject have to be 
set out. 

Three new graduate degrees (Degree in Telecommunication Technologies  
Engineering, Degree in Telecommunication Systems Engineering, and Degree in 
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Telematics Engineering) are going to be implemented in the Telecommunication 
Engineering School in the University of Valladolid. With a view to implementing the 
new graduate degrees, several professors devoted to the teaching of subjects related to 
computer programming have carried out a teaching innovation activity in the subject 
“Introduction to Computers” (2008-2009 and 2009-2010 courses). This subject be-
longs to the first course of  Telecommunication Engineering. The activity consisted in 
the creation of a wiki in which the students had to include, in a collaborative way, 
common errors made in the coding of C language programs and explain them, their 
causes, and consequences. Some code lines causing the error could also be included 
together with the way the error was corrected. No very restrictive rule to contribute to 
the wiki was given. 

The activity had to do with one of the applications of the Web 2.0, namely a wiki, 
which is a website whose pages can be created and edited via a web browser. The aim 
of the wiki is to promote active learning and collaborative work of the students with a 
view to developing competences related to computer programming, which first-course 
students usually find arduous.  

The rest of the paper is organized as follows. Section 2 explains the implications of 
the EHEA and how wikis can help to achieve its aims. Section 3 talks about the sub-
ject in which a wiki activity was proposed. Section 4 describes the wiki activity and 
the analysis of the results using open questions and Likert scale questionnaires ful-
filled by the students. Finally, Section 5 draws the main conclusions about the paper. 

2   Wikis in Learning 

The adaptation of the university degrees to the EHEA has to involve changes in the 
teaching paradigm. A subject planning focused on the teaching of the professor has to 
be replaced by a planning focused on the learning of the student. In this scenario, a 
great interest in the use of Web technologies to create flexible learning environments 
has been aroused. The advent of Web 2.0 technologies has offered professors an op-
portunity to exceed traditional teaching methodologies and develop student-centered 
personalized learning environments [4]. Web 2.0 includes applications such as blogs, 
discussion forums, social tagging, content management systems (CMS), and wikis. 
All these applications turn users into publishers rather than readers. They can edit 
existing material in such a way that new content is created and used in collaboration 
with other users. These forms of collaboration and knowledge sharing provide profes-
sors with a great opportunity to develop activities that require active student participa-
tion and knowledge building rather than memorization [4][5]. 

A wiki is a website hosted in a server that can be accessed via a web browser. Wiki 
users are able to add contents and edit existing information. The most popular wiki is 
Wikipedia, which is an encyclopedia with a huge amount of information [6]. Wiki 
users can add or edit its content without any knowledge about programming. To pre-
vent undesired modifications, wikis store the changes in a history. Thus it is possible 
to return to a previous version of the wiki given that inappropriate content has been 
added. 
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The features inherent to wiki technology (creation and incremental improvement of 
knowledge, version management, and multiuser participation) make them suitable for 
group work and creation of content repositories. Sigala [4] stated that democratic 
participation, personal reflection, gradual evolution of wiki material through the con-
tributions, and individual efforts help to humanize student learning through social 
interaction with other students. 

The educational uses of wikis can provide several pedagogical benefits [7][8]. 
Among them, evolutionary knowledge building, progressive problem-solving, the 
explanation of diverse and often contradictory ideas, critical reflection, the ability to 
avoid premature judgment, and the engagement in complex and nuanced analysis of 
others’ work can be mentioned. 

Regarding experiences about using wikis in education, Grant [9] stated that the 
teacher should make sure that the aim and the essential points of wiki activity are 
understood by the students to have a meaningful collaborative participation. Raman 
and Ryan [10] suggested that the teachers have to prepare efficient designs to ensure a 
proper working of the wiki and also stated that the most important objectives of a wiki 
are to improve communication and to enable knowledge sharing.  

3   Computer Programming Learning 

A computer programming subject is included in the first course of Telecommunication 
Engineering. In this subject, C, which is a high-level programming language, is stud-
ied, dealing with the development of error free programs, clearly written and structured 
following a programming methodology. The same happens with the three previously 
mentioned degrees that will be implemented in the 2010-2011 course in the University 
of Valladolid. Being a subject that will be taught at the beginning of the degree, it has 
to develop only one specific competence related to Telecommunication Engineering. 
On the contrary, it has to develop nine cross competences related to the engineering 
education. Among them, the ability to communicate knowledge, procedures, results, 
and ideas and the ability to work in group, taken part actively, collaborating with the 
partners, and focusing on the whole result can be mentioned. The inclusion of an activ-
ity based on a wiki where all the students, in a collaborative way, add programming 
errors, represents a significant contribution to the development of those competences. 

Moreover, unlike subjects such as Mathematics and Physics, in which the novel 
university students have a background, whether good or bad, from previous educa-
tional stages, computer programming is  a new topic for most of them. While the 
students are learning to program in a high-level language, such as C, they make many 
errors, repeating some of them frequently. These errors can make lose much of the 
time devoted to the development of programs and can influence on the student moti-
vation, which is a key factor in the learning process. When a student receives negative 
feedback from a computer, e.g. caused by an erroneous compilation, anxiety situa-
tions are likely to take place. This programming anxiety, from the McInereny’s defi-
nition of computer anxiety [11], is defined as a psychological state engendered when 
a student experiences or expects to lose self-esteem in confronting a computer pro-
gramming situation. The use of a wiki where students can read the errors that their 
partners made and how they corrected it, makes the students participate in the global 
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learning experience of them all and allow them to help and be helped in a collabora-
tive learning strategy. Besides, the wiki can be useful to greatly lessen the computer 
anxiety of the students. 

4   Teaching Innovation Wiki Activity 

A teaching innovation activity has been carried out in the four-month subject named 
“Introduction to Computers” in the first course of the Telecommunication Engineer-
ing in the University of Valladolid (Spain) during the 2008-2009 and 2009-2010  
academic courses. The students had to create a wiki collecting the errors in the devel-
opment of C language programs. A wiki was created in Wikispaces [12], accessible 
through the URL http://io-lenguajeC.wikispaces.com, so that the students could work 
collaboratively in a document that collected programming errors. Wikispaces is a free 
hosting service for wikis. 

All the activities planned in the subject “Introduction to Computers” were made in 
two-student groups, just as the wiki. In the wording of the activity, the students were 
indicated that the point was not to comment on errors in the coding of a particular 
program, but common errors that can be made in different programs. Far from includ-
ing many code lines, the error had to be classified (including it in a category among 
the different ones appearing in the document), its cause and consequences had to be 
explained, and how it was corrected. Before including an error, the students had to 
make sure that the error was not in the wiki yet. On the other hand, the students were 
encouraged to edit the information about any error present in the wiki, modifying or 
including additional information. As contributions were inserted in the wiki, its his-
tory included them, with information about the author and the deleted and inserted 
text in each one. The professors were the wiki organizers and the students were in-
vited to subscribe to it through an e-mail sent to all the work groups. The students 
could make contributions to the wiki during one month each academic year.  

In the 2008-2009 course, the wiki was presented to the students with one contribu-
tion from the professors to avoid student reluctance to contribute due to a blank wiki. 
In the 2009-2010 course, the students found the wiki in the state after the contributions 
made in the previous course. For this reason, just as the students in the 2008-2009 
course focused on including novel contents in the wiki, the students in the 2009-2010 
course had to focus on correcting and completing the information already present in the 
wiki to avoid including redundant information. Regarding the activity assessment, the 
students were told that the final result of the wiki, together with the particular contribu-
tions of each group, were taken into account. Thus the activity was proposed in a col-
laborative learning approach where the groups had to collaborate and be responsible 
for the final result, but also in a competitive learning approach where the groups had to 
compete to make original contributions.  

The students did not have technical problems using the wiki, which is very simple. 
Although some students were firstly reluctant to work and get involved in the wiki, 
their resistance was decreasing just as they were observing the behavior of the re-
maining groups. The professors have observed a positive impact of the wiki on the 
involvement and active attitude of the students during lectures and laboratory  
sessions. The final result of the wiki in both courses was satisfactory, with a large 
number of quality contributions. 
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At the end of the activity, the students were asked about the creation of the wiki, 
the contributions of the remaining groups and its utility. The great majority of the 
students considered the creation and collaboration in the wiki very useful. Some par-
ticular commentaries were: “It can be useful for many students that begin to study C 
programming, just as future students of this subject”, “It was a query book when we 
made some error that we were not able to correct”, “We find it useful because other 
students can learn from you and you can learn from them”. 

Some students were reflected in commentaries made by others: “we frequently 
identified with the errors inserted by other groups because we made the same errors”. 
The students were conscious of the progressive enrichment of the wiki due to the 
consecutive contributions that, “as times goes by, the wiki improves and the result is 
more useful thanks to the new contributions and modifications”. The students can play 
a leading role in their learning process, turning them from mere recipients into active 
participants: “We have realized about the things we know, where we make errors and 
what we have to do to improve our knowledge while we find errors in the wiki that we 
are able to correct”. Some mentioned that “it took us much time to read the entire 
wiki and to include new information”. Others stated that “if the wiki is used in the 
following years, it would improve little by little, leading eventually to a very practical 
wiki to begin to program in C language”. In other commentaries, the students thought 
that “a wiki should be used in other subjects to improve learning”. 

The wiki enabled that the students have collaborated continuously during the time 
period assigned to the activity, not only in the subject laboratory but also at home. 
Moreover, the work could be monitored by the professors via the wiki history that 
includes a detailed record of all the contributions. Regarding the group work, the best 
groups have made contributions distributed in time along the activity period, which 
was expected by the professors as they encouraged students to include errors in the 
wiki while they were programming, facing errors, and correcting them. 

5   Conclusions 

In this paper, we have presented a teaching innovation activity based on a wiki for the 
programming learning of Telecommunication Engineering students. The activity has 
been carried out during two academic courses. The activity had very positive results. 
Although the initial reluctance of the students, they have contributed meaningfully to 
the creation of the wiki dealing with C language programming errors that take place 
in the first stage of its programming learning. These errors can make students lose 
their motivation and have programming anxiety, thus making the learning process 
more difficult. The use of a Web 2.0 application, such as a wiki, for the students to 
share their programming learning experiences collaboratively, to comment their er-
rors, and to correct them, make them active players in their learning process. 

Although some students were reluctant to edit other partners’ contributions, it must 
be interpreted as part of the habit of only reading information, encouraged by the 
traditional education and in the Web 1.0 environment. This reluctance can be over-
come with the consciousness-raising carried out by the professors, who are helped by 
the unavoidable implementing of the new teaching-learning processes of the EHEA. 
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Today’s students need to be comfortable in a variety of online environments, un-
derstand the Web behavior rules, and learn to assess different information sources. 
Using a wiki can develop all these abilities. Moreover, a wiki helps the students to 
understand the implications of group work and the individual responsibility toward 
the group. Concerning the subject about programming in the new graduate degrees to 
be implemented in the next course in the Telecommunication Engineering School in 
the University of Valladolid, a wiki would contribute to the development of compe-
tences assigned to this subject such as the ability to work in group collaboratively and 
the ability to communicate knowledge and results in writing. 

A wiki activity has to be carefully planned and monitored by the professors in or-
der to achieve successful learning. A wiki is framed in a participation architecture, 
where the students are encouraged to add value to the application while they are using 
it. Moreover, continuous monitoring of the students work can be carried out. The 
students become publishers and evaluators of contents working collaboratively with 
their partners rather than mere consumers of information. 
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Abstract. The Web 2.0 wave has “hit” businesses all over the world, with com-
panies taking advantage of the 2.0 concept and new applications stimulating 
collaboration between employees, and also with external partners (suppliers, 
contractors, universities, R&D organizations and others). However, the use of 
Web 2.0 applications inside organizations has created additional security chal-
lenges, especially regarding data and information security. Companies need to 
be aware of these risks when deploying the 2.0 concept and take a proactive ap-
proach on security. In this paper are identified and discussed some of the chal-
lenges and risks of the use of Web 2.0 tools, namely when it comes to securing 
companies’ intellectual property. 
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1   Introduction 

What started as a Web phenomenon, much led by the proliferation of social networks 
and the growing use of tools such as blogs, wikis and mashups, is now gaining wide 
acceptance at an enterprise level. Several companies are beginning to understand the 
benefits that the Web 2.0 concept and tools can bring in terms of internal collabora-
tion, staff engagement and knowledge sharing. 

Tim O’Reilly, as cited by Ross Dawson (2009), views the Web 2.0 as “the business 
revolution in the computer industry caused by the move to the Internet as platform, 
and an attempt to understand the rules for success on that new platform. Chief among 
those rules is this: build applications that harness network effects to get better the 
more people use them.” 

Users started experiencing the advantages of the Web 2.0 tools in their personal 
life recently, connecting with friends on social networks, sharing their views through 
blogs or collaborating through wikis. Concepts such as commenting, microblogging, 
tagging and rating, became part of their “regular” vocabulary.  

But soon users began to make use of these tools to connect with co-workers, or 
with other people sharing the same interests, on more “professional” social networks 
such as LinkedIn. They started sharing work documents through web applications 
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such as Google Docs or using their personal email accounts for professional reasons 
because they find these web-based email services much more appealing and flexible. 
And it did not take long before people started demanding, inside their companies, the 
same user experience, tools and networking. 

With the blurring of the frontier between personal and professional use of web-
based tools companies are currently facing additional security challenges, namely in 
what concerns the protection of intellectual property. In this paper we will reflect on 
some of these challenges and risks and provide some guidelines for managing them. 

Following, in section 2, are discussed the implications of the Web 2.0 phenomenon 
for enterprises. In section 3, are identified some of the main challenges of Enterprise 
2.0 on data and information security. Section 4 is about security recommendations. 
Finally, in section 5, some final remarks are made. 

2   Implications of the Web 2.0 Phenomenon for Enterprises 

Citing an example from the United States, Jim Till (2008) pointed that “researchers 
estimate that more than half of US employees abandon enterprise tools when they 
need to work with applications outside of their organization to complete a project or 
task.” And a recent press release from IDC (2010), highlighting some key findings of 
a research on the intersection of the topics of Web 2.0, Enterprise 2.0 and collabora-
tion, stated that last year “57% of U.S. workers use social media for business purposes 
at least once per week”. 

As companies began deploying the Web 2.0 concept and tools inside their organi-
zations, the notion of Enterprise 2.0 emerged. This is a term largely attributed to  
Andrew McAfee (2006) that described it as “the use of emergent social software plat-
forms within companies, or between companies and their partners or customers.” 

Today, if someone was asked to give a definition of Enterprise 2.0, it would proba-
bly be something like “the deployment of Web 2.0-style tools and practices with the 
purpose of fostering collaboration and collective intelligence inside organizations”. 
The concept has to go beyond technology in order to truly reflect a new way of work-
ing and collaborating, both inside (between co-workers) and outside (with partners) 
the company. 

At the moment the question for several companies, especially the larger ones with 
a wide geographic present, does not seem to be whether or not to deploy the Enter-
prise 2.0 concept, but rather when and how. 

As Ross Dawson (2009) referred “key issues in adapting Web 2.0 tools to the en-
terprise include scale, IT security, identity, information loss, and auditability.” And in 
the latest Enterprise 2.0 conference, Whitney Michael (2009) published a small article 
where it highlighted that security concerns were appointed, by 31,5% of respondents 
to a survey conducted in May 2009, as the greatest challenge in E2.0 adoption.  

Dawson (2009) summarized the main risks and concerns usually associated with 
the implementation of the Enterprise 2.0 concept, categorizing it in: security; loss of 
control; reputation; and reliability. But the author also points to the risks of taking no 
action, such as the unauthorized use of external tools to perform work tasks, leading 
to IT security risks and lack of integration with existing systems, or the scattering of 
information with users placing information outside a coherent firm structure. 
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Presently it seems that companies can no longer escape the side effects that the 
Web 2.0 wave has on the way employees work, collaborate and network. One of the 
key security issues arising from this trend is the loss of intellectual property occurring 
either by a naive use of Web 2.0 applications or due to the fragility that these applica-
tions have in terms of security. In fact, security experts draw attention to the fact that 
the open nature of the Web 2.0 makes it naturally more vulnerable to breaches. 

3   Enterprise 2.0: Challenges on Data and Information Security 

One of the key characteristics of the open and collaborative environment of the Web 
2.0 is trust: people trust the recommendation of others and freely disclose information 
about themselves. As expressed by McClure (2008), citing Jordan Frank, “there’s a 
sense of security in a Web 2.0 world where people trust their personal information to 
others… they trust these sites.”  

In the collaborative, informal and easy 2.0 environment, people share opinions, 
ideas, thoughts and personal information. They install applications or widgets without 
much consideration and understanding of the implied risks, and they don’t really take 
the time to read licensing agreements. 

The blurring of the limits between personal and professional uses of Web 2.0 tools, 
and the increasing use of web applications to exchange work information, is raising 
some concerns on data and information security with serious repercussions at the 
enterprise level. 

People often post information on the web (blogs, social networks, etc.) regarding 
what they are working on at a professional level, without being fully aware that most 
of these web applications default to public access, and that even without citing the 
name of the employer people might still link the information back to the company. 
This can result in the leakage of sensitive information to the exterior of an organiza-
tion, namely to competitors. Other times employees make negative comments about 
their companies, or make statements that can be seen externally as representing the 
views of that company, with severe consequences for a company’s reputation and for 
themselves. 

Another challenge on information security is the increasing use of Web 2.0 tools in 
the workplace for performing regular work tasks or exchanging professional data, 
thus increasing the vulnerability of the network to security breaches leading to “si-
lent” attacks that could result in data leakage or destruction. According to Will Dor-
mann, cited by George Lawton (2007), “Web 2.0 sites inherently carry more risk than 
traditional Web sites because they let users upload content and require scripting capa-
bilities — which can run code or carry malware — to function properly... hackers 
have exploited Web 2.0 to launch worms that execute harmful operations outside the 
browser, leaving users unaware of their activities.” Websense Inc. (2009) conducted a 
survey called “Web 2.0 @ work” and found that 95% of companies surveyed allowed 
access to some types of Web 2.0 sites or applications, though 91% stated that they did 
not have the necessary security to protect their organizations from all Web 2.0 threat 
vectors across Web, email and data security. In its research Websense also concluded 
that “the exposure of confidential information is now the single greatest threat to 



366 A. Silva, F. Moreira, and J. Varajão 

 

enterprise security” referring that “57 percent of data-stealing attacks are conducted 
over the Web”. 

Security issues also arise when implementing enterprise mashups that pull informa-
tion from multiple sources, including web sites, company databases and emails. The 
use of mashups in companies is rapidly growing since it enables non-technical users 
to gain greater insights from information coming from several applications, and be-
cause “non-developers” can easily create them. 

The risks here are two-fold: one is having the wrong people accessing sensitive in-
formation and the other is having malicious code creeping into the company’s  
systems. If a strong security architecture is not built with the development of the 
mashup then there is a risk of one person’s mashed-up application giving transitive 
privileges to another person that shouldn’t have them, whether inside or outside the 
organization. 

4   Security Recommendations 

Experts on security suggest several measures when implementing the Enterprise 2.0 
concept, or Web 2.0 applications inside the organization, namely to deal with the 
issues surrounding data and information risks. 

The first recommendation is to raise the awareness of employees regarding these 
threats and provide training in the safer handling of new web technologies. Compa-
nies should also clearly state the rules of Web 2.0 usage inside the organization by 
preparing and communicating well understood policies, with examples of do’s and 
don’ts. Companies such as Sun Microsystems are, for example, implementing specific 
policies to deal with the implications of the blogging activities of their employees. 
Cited by Mary Brandel (2007), Arabella Hallawell, an analyst at Gartner Inc., thinks 
that “organizations are more likely to use policy rather than technology to control the 
risks raised by Web 2.0 technologies”. 

On the technical side, companies will have to focus increasingly on user authenti-
cation and content encryption methods, which for many organizations means invest-
ing more in directory management in order to guarantee that information is accessed 
only by the persons with the right access role. In fact Jordan Frank from Traction 
Software, cited by Marji McClure (2008), stated that “the matter of security goes 
beyond simple authentication (am I who I say I am?) and privacy control (who can 
see what information)”. Frank also noted that other important aspects of security in-
clude permissions/access control (“What can you see and do in the environment?”), 
an audit trail (“What happened over time? When was a document emailed? What 
comments were included on it?”), and monitoring (the ability for users to keep up-to-
date on new activity).  

When it comes to the development of mashups, the advice given when it comes to 
dealing with the risk of unwanted access to sensitive information, is to have a system 
that enforces security at the data level.  

Experts such as Mark Kraynark from Imperva, cited by McClure (2008), also point 
to the need of applying security on the server side, because that is where the company 
has the highest control, and to take a proactive approach through the continuous 
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monitoring of its Web 2.0 systems, sending alerts and applying corrective measures 
whenever a breach is detected. 

One major recommendation is for companies to select providers of Web 2.0 tools 
with security built-in since there are now several enterprise-focused versions of appli-
cations such as wikis, blogs, web conferencing, document sharing and even social 
networks. As pointed by Jesse Wilkins (2009) “many of these can be implemented 
behind the organization’s firewall and integrated into the identity infrastructure such 
as Active Directory. They generally use open protocols and data structures (often 
XML-based), so organizations should have minimal difficulty exporting from one 
solution to another or applying retention controls and policies.”  

Major software companies are already releasing their versions of “social software 
for the enterprise” in order to take advantage of the increasing demand for collabora-
tive applications. Customers, especially larger corporations, are looking for solutions 
that can also be integrated with their existing systems and applications. 

According to Mary Ann Davidson and Elad Yoran (2007), the use of Information 
Rights Management (IRM) will be essential to the security of the Enterprise 2.0. IRM 
can be described as new form of information security technology that secures and 
tracks sensitive digital information everywhere it is stored and used. This differs from 
“conventional” information management that traditionally only manages documents, 
emails and web pages, while they remain stored within server-side repositories. But 
once information leaves a secure server environment it becomes more vulnerable to 
modification, theft or piracy. 

Companies will thus have to guarantee the security of data using encryption to ex-
tend the management of information beyond the repository on end user desktops, 
laptops and mobile wireless devices, in other repositories, inside and outside the  
firewall. 

5   Conclusions 

It seems that the Web 2.0 wave has come to the Enterprise helping to create a collabo-
ration-enhanced environment. As Gartner (2010) referred in the press release high-
lighting the latest findings on their research on social software in the enterprise “A lot 
has happened in a year within the social software and collaboration space. The grow-
ing use of platforms such as Twitter and Facebook by business users has resulted in 
serious enterprise dialogue about procuring social software platforms for the  
business”. 

But the use of Web 2.0 applications also generates additional security challenges, 
namely at the level of intellectual property. 

Enterprises have to be able to establish a good balance between enabling the in-
creasing trend for collaborative environments and practices inside organizations, 
while still guaranteeing the security of information and also in some cases of a com-
pany’s reputation. 

As Davidson and Yoran (2007) referred, companies need to implement Security 
2.0, a concept that means “finding an adaptive security model that will facilitate col-
laboration without making it the fatally weak link in the security chain.” These au-
thors point to the fact that “the implications of Security 2.0 will be felt in virtually 
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every dimension of IT, ranging from data security to device security (on all end 
points) to connectivity security (all networks and perimeters)”. 

A clear understanding of the risks implied by the deployment of the Enterprise 2.0 
concept, coupled with a proactive approach on security, the training of employees in 
order to raise awareness for security issues and the clear definition of procedures, 
seems to be the best way to guarantee that companies can fully benefit from a collabo-
rative environment whilst safeguarding their intellectual property. 
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Abstract. Technology of e-learning has been gradually applied to all kinds of 
professional teaching fields. However, practicing and operation in real envi-
ronment cannot be replaced by the method of e-learning such as multimedia and 
interactive simulations. The present e-learning system has very limited benefit 
for course of experiment and practical training, especially for the course which 
requires to experiment in clean room (ex. MEMS). Thus, the quality and quantity 
of industrial technology education cannot be improved. In order to overcome 
obstacles of traditional experiment and practical training course and enhance 
functions of present e-learning system, the study is going to take sensor network 
technology as foundation to developed web services system. The system is able 
to present the students ‘operation and results right away, thus students can be 
guided appropriately when they face problems during experiment and practical 
training. Besides, the system is able to record students’ learning process of ex-
periment and practical training. These data of learning process will be helpful for 
building adaptive u-learning environment for skill-training. 

Keywords: Technological education, sensor network, u-learning environment. 

1   Introduction 

With recent advances in micro-electro-mechanical systems (MEMS) and wireless 
communication technologies, wireless sensor networks have come out from laborato-
ries and will be used everywhere to change our future lives. Wireless sensor networks 
are more attractive and useful than traditional wired sensing systems because of their 
ad-hoc and easy deployment. This new technology expands our sensing capabilities by 
connecting the physical world to the communication networks and enables a broad 
range of applications (Akyildiz, Su, Sankarasubramaniam, and Cayirci, 2002). Sensor 
networks are the integration of sensor techniques, distributed computation, and wire-
less communication techniques. The network can be embedded in our physical envi-
ronment and used for sensing, collecting data, processing information of monitored 
objects, and transferring the processed information to users. The architecture of the 
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sensor node’s hardware consists of five components, i.e., sensing hardware, processor, 
memory, power supply, and transceiver (Tubaishat, Madria, 2003). For many 
applications, a sensor network operates in three phases. In the first phase, sensors take 
measurements that form a snapshot of the signal field at a particular time. The 
measurements are stored locally. The second phase is information retrieval in which 
data are collected from individual sensors. The last phase is information processing in 
which data from sensors are processed centrally with a specific performance metric 
(Dong, Tong, and Sadler 2007). Such a network is composed of many tiny low-power 
nodes, each consisting of actuators, sensing devices, a wireless transceiver, and possi-
bly a mobilize (2002). These sensor nodes are massively deployed in a region of in-
terest to gather and process environmental information. 

The higher capital cost of acquiring MEMS’s equipment within each university pre-
sents a considerable financial challenge. Much time and cost are used to teach these 
techniques. Particularly, computerized machines are continuously increasing in use. The 
development of educating engineers on computerized machines becomes much more 
difficult than with traditional machines. This is because of the limitation of the extremely 
expensive cost of teaching. The quality and quantity of teaching cannot always be pro-
moted in this respect. The traditional teaching methods cannot respond well to the needs 
of the future. Most of technology education relies on “cookbook”-oriented experiments 
that provide students with a technical question, the procedure to address the question, the 
expected results of the experiment, and even an interpretation of those results. By 
contrast, self-directed learning is to encourage students to learn inductively with the help 
of teaching systems. This method gives students more freedom to come up with a 
question to investigate, devise an experimental procedure, and decide how to interpret the 
results. Long pointed out that there are at least six kinds of cognitive skills appear to be 
particularly important in successful self-directed learning. They are as follows: goal 
setting skills, processing skills, other cognitive skills, some competence or aptitude in the 
topic or a closely related area, decision making skills, and self-awareness. Effective, or 
successful, self-directed learning depends on information gathering, information monitor 
students’ processing and other cognitive activities, and in the way they react to informa-
tion. The evolution of computer and Internet technologies has made it easy to access 
learning contents from almost anywhere, anytime, and at user pace. Self-directed 
e-learning focuses on the independent learner, one who engages in education at his own 
pace, free from curricular obligation. A number of tools, some purposefully and others 
serendipitously, have become key enablers of this learning paradigm. For example, tools 
such a Google Scholar, CiteSeer Research Index, etc. make it possible to do literature 
search without stepping out of one’s room (Desikan, DeLong, Beemanapalli, Bose, and 
Srivastava). The advance in the optical-fiber network makes real-time transmission of a 
large amount of data, such as three-dimensional models or video images, possible be-
tween remote places. In particular, by connecting virtual environments through the 
broadband network (Paquette, Ricciardi-Rigault, Paquin, Liegeois, Bleicher, 1996), a 
three-dimensional virtual world can be shared between remote places. The field oú virtual 
reality (VR) initially focused on immersive viewing via expensive equipment, is rapidly 
expanding and includes a growing variety of systems for interacting with 3D computer 
models in real-time (Sung & Ou, 2003). Various applications in fields including educa-
tion, training, entertainment, medicine and industry have been developing, and more and 
more areas will gain benefits from using VR (Craig, Sherman, 2003). In the past few 
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years, a number of interactive VR systems have been developed. An educational virtual 
environment (Bouras, Philopoulos, Tsiatsos, 2001) is a special case of a VR system 
where the emphasis is more on education and collaboration than on simulation. 

2   Development of Sensor Network Environment 

The new technology of wireless sensor network expands sensing capabilities by con-
necting the physical world to the communication networks. In order to support 
self-directed learning in MEMS technology, many sensor devices need to be deployed 
in the laboratory to collect real-time information of students’ motion and machine 
operation conditions. The Zigbee modules were used to build a wireless sensor network 
in this research. The proposed architecture of the sensor network system is shown in 
Figure 1. The overall system architecture consists of a Web camera, a Zigbee dongle 
(base node), a server, and wireless sensor nodes. The wireless sensor nodes consist of 
two key parts, referred to as the static and the mobile nodes. The static sensor nodes are 
scattered in the laboratory and they form a multi-hop mesh networking topology. A key 
role of the static node is to transfer all the data packets coming from the mobile node 
back to the dongle. The other key role of the static node is to provide a sufficient 
number of anchor points for the localization. Each of these sensor nodes has the capa-
bility of collecting data and routing data peer-to-peer to the Zigbee dongle. The Zigbee 
dongle is used to bridge the sensor network to Internet. It provides a serial interface and 
a wireless connection for node programming and data transfer. The server is connected 
to the Internet to enable remote users to access the laboratory monitoring system. The 
mobile node, comprising an accelerometer worn by students, is for monitoring student 
motion and position in an indoor environment. 

During the process of experiment and practice, student needs to rotate hands by 
hands while operating machines, and adjust machining parameters. Also, there are 
some machines require students to touch pedals by feet and adjust machining pa-
rameters. Therefore, the study intends to incorporate ultra-thin force sensing unit 
(0.127mm) into a Zigbee node, make flexible force sensors, and then install handles 
and pedals. “Are students able to use tools correctly?” is the necessary subject needs to 
be trained during experiment and practice. Therefore, the study plans to connect Zigbee 
node with PIR325 infrared sensing unit to make wireless infrared sensor, and then 
install it in the tool box. 

Besides, the study connects Zigbee node with three-axis micro electro-mechanical 
system (MEMS)-based accelerometer to make wireless accelerometer (Figure 2). An 
accelerometer is a device measuring proper acceleration. It is available to detect mag-
nitude and direction of the acceleration as a vector quantity. The sensor is worn on 
student; it can not only detect and record student’s position inside the laboratory but 
also know their movement.  

3   Implementation 

A graphical user interface (GUI) was designed for remote users to carry out the desired 
operations such as sending commands and parameters to drive the sensor nodes and 
visualizing the measurement results. The thesis use ASP.NET and Microsoft Visual C# 
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to write an internet program in order to achieve the goal of quick and convenient 
information process. Figure 3 shows the Web GUI when a user is monitoring the 
laboratory environment at the remote client side. A remote user is able to adjust the 
view angle of camera to get required video data by click on the mouse. 

This interface accepts remote client side to get information about which node he/she 
wants to monitor by clicking on the buttons and checkboxes on the panels. After that, 
click the sensor which has been installed on the node, and observe sensors’ signal. The 
data of selected sensors are collected and sent to the Web GUI at fixed time intervals. 
Figure 4, the top-right corner is the information measured by IR sensor, as time’s 
changing, top-center shows force sensor’s instant information. On the other hand, the 
middle is the information measured by accelerometer, as time’s changing, top-left 
corner shows student’s current position in laboratory. 

 

Fig. 1. Architecture of the wireless sensor network system 

 

Fig. 2. Wireless accelerometer 
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Fig. 3. GUI of the wireless sensor network system at the remote client side 

 

Fig. 4. Real time monitoring of sensors at the remote client side 

4   Conclusions 

Practical training is the important teaching strategy to improve students’ industrial 
technology competence. The study uses sensor network technology to develop ubiq-
uitous learning and teaching web services environment for industrial technology edu-
cation. The developed system was applied to the course of MENS manufacturing. 
According to related data, teacher shows high satisfaction to this system. Comparing to 
manufacturing course in previous years, average time of practical training of each 



374 C.-C. Liu et al. 

student has been shortened a lot, and the usage of material has been lowered as well. 
This indicates that even practicing in clean room of factory, teacher can aware prob-
lems faced by students during the process of practice through the system developed by 
this research. Thus, teacher can appropriately guide students to avoid repeated  
mistakes. 

Comparing with manufacturing course of other class, students of experimental 
group are doing much better on MEMS industrial technology. One of the main reasons 
is that because the system records students’ learning process of experiment and prac-
tice, it enables teachers to analyze situation of students’ practical training and give 
appropriate guide. Based on the results presented here, this new web services envi-
ronment has demonstrated its potential to be considered for implementation in indus-
trial technology education. 
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Abstract. This paper presents the lessons learned from a collection of 18 differ-
ent experiences of implementing online skill-based learning management sys-
tems and collaborative environments in higher education and enterprises. These 
experiences were collected in order to guide the design and implementation of a 
new internet-based service, OpenScout, which aims to help learners find, im-
prove and share open content for management education and training. 

Keywords: Best practices, collaborative environments, learning management 
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1   Introduction 

Many online collaboration systems fail to deliver the value expected (Barrett et al, 
2009; Labianca et al, 1998; Miles and Snow, 1992; Shenkar and Yan, 2002). Thus the 
objective of this study was to try to understand why some systems fail and others 
succeed, in order to guide the design and implementation of a new internet-based 
service, OpenScout, which aims to help learners find, improve and share open content 
for management education and training. OpenScout is a 3 year project co-funded by 
the European Commission within the eContentplus Programme (www.openscout.net) 
and was launched in September 2009. In this paper we share the lessons we have 
learned from collecting the actual experiences of OpenScout project consortium 
members (i.e. Partners) with real life, productive, skill-based learning environments in 
higher education and enterprises.  

2   Methodology  

OpenScout partners were asked to provide examples of interesting experiences, both 
good and bad, of implementing online management learning environments in higher 
education and enterprises. We collected information not just about good practices but 
also about unsuccessful practices, in order to be aware of possible pitfalls and try to 
avoid them. In order to collect these experiences we developed an intelligence gather-
ing framework.  Partners were asked to classify the overall success (i.e. the use of the 
system) of each experience as a: Success (A), Took off then died (B), Got stuck at a 
low level (C), Never took off (D).  
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The classification of the success pattern of a case was made by the experience con-
tributor. This classification was verified by the authors by reviewing all the information 
provided, followed by a discussion with the experience provider for further clarification 
if necessary. We collected information about the context of the system experience in-
cluding purpose, type of users, why chosen, key features, license, and staff costs; the 
key features on a technical level including all aspects of content (type, rating, quality 
control, reuse, organization, connection to competences), search/browse functionalities, 
use of recommendation agents and games, and user profiles; and the key features on a 
social level including motivation, incentives, and stakeholder relationships. We also 
asked the respondents to share their success measures, their opinion of the key factors 
which contributed to the success or failure of the system and the main lessons they 
learned. We then categorized, summarized and analyzed all of the experiences in order 
to extract relevant information.  

3   Overview of Collected Experiences 

OpenScout partners provided information about 18 different experiences of imple-
menting online skill-based learning environments in higher education and enterprises.  
Ten experiences concerned Learning Management Systems (LMS), four experiences 
were about Collaborative Environments (CE), and four experiences concerned  
systems that included both a LMS and a Collaborative Environment. In addition, 
information about LMS systems being developed in two ongoing EC projects was 
provided, and one partner provided information about a digital content repository 
which offers support for some collaborative features. Table 1 shows the breakdown of 
experiences by context and system type. 

Table 1. Experiences by Context and System Type 

 LMS CE LMS+ CE TOTAL 
Higher Education 7 1 3 11 
Enterprises 1 2 0 3 
Higher Education + 
Enterprises 

2 1 1 4 

TOTAL 10 4 4 18 

 
Eight of these systems require commercial or educational licenses. The other ten 

did not require licenses and include seven University systems of which six are based 
on OpenSource software (4 Moodle, 1 LCMS/dotLRN, 1 Open eClass) and three 
systems developed in past EC projects.  We found very few experiences with compe-
tence based education in the consortium. Experiences were broadly categorized as 
successful or not successful (took off then died, got stuck at low level, never took 
off). Overall 67% of the experiences were considered to be successful. Learning 
Management Systems experienced the highest success (80%) and the least successful 
experiences concerned Collaborative Environments (25%). 
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4   Main Learnings by System Type 

In this section we summarize the main learnings by system type. More details about 
the experiences can be found in a publicly available OpenScout deliverable (Maxwell 
et al, 2010). 

4.1   Learning Management System (LMS) Experiences 

The ten LMS experiences concern formal, closed online and blended learning, mainly 
given to students at Universities. They include both commercial (5) and non-
commercial systems (5). Eight of these experiences were considered to be successes. 

The main lessons learned from the successful experiences are: 

• Lots of staff needed to make this work. 
• System is successful when supported by the University or Company. 
• Key factor of success is teachers. Teachers must be motivated to learn how 

to create content. Teachers/tutors need to motivate students to use the system 
by providing their lectures and writing messages in group forums. 

• Success may be mainly because the obligation to use level is very high – stu-
dents must use the platform to take these courses. 

• Integration with other internal information systems was mentioned as being 
important in choosing a system in three cases. 

Two systems were considered less successful. Some reasons given are: 

• System was no longer supported by University. It is easier for professors to 
use platforms supported by the University and they may be required to do so 
(took off then died). 

• The students were not obligated to use it. Just a place to access further read-
ings for the course (stuck at low level). 

4.2   LMS and Collaborative Environment (CE) Experiences 

Four very different experiences concerned using both an LMS and a CE. Three of 
these were considered a success and one got stuck at a low level.  It is interesting to 
note in these combined systems that the LMS component is more successful than then 
CE component. 

 
Successful 
Virtuoso 
The Cisco Academy platform Virtuoso was used by one university professor who is 
also a Cisco Certified associate instructor (http://www.cisco.com/web/learning/ 
netacad/index.html). The Virtuoso environment is very tightly controlled and is a 
closed environment for formal learning. In order to become an instructor, you must 
teach at an organization which participates in the program. She reports that the 
courses provided are of very high quality, and that the sharing of additional materials 
such as teaching aids and ideas, presentations, and good practices by instructors is 
widely used. One motivation to do this is to be included in the next course design 
team. This mainly gives the instructor prestige. However, although there is no money 
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directly involved, Cisco has a complex system allowing people with important input 
to benefit from additional programs and schemes so there could be some indirect 
financial benefit.  In this case the main lesson is that collaboration happens because: 

• There is a strong incentive for instructors to share content and experiences. 
 
OpenLearn 
Of all the experience collected, OpenLearn is the closest to OpenScout. OpenLearn is 
the Moodle-based open content initiative of the Open University, UK which includes 
courses, archived materials and collaborative spaces (http://www.open.ac.uk/ 
openlearn/home.php). OpenLearn is divided into two areas LearningSpace and Lab-
Space. LearningSpace is an informal and open system used by learners of all ages and 
backgrounds to improve skills, take free courses and try out online learning. This is 
very successful. All LearningSpace materials are taken from existing academically 
quality controlled OU course materials. In addition, dedicated OpenLearn Academic 
staff assessed these materials for reuse as open content and repurposed them for de-
livery in LearningSpace as Open Educational Resources. Faculty Liaison representa-
tives work with Academic staff to locate, acquire and develop sets of materials. Main 
factors of its success are: 

• Fully supported by the University.  
• High quality content controlled by University.  
• Very well publicized. 
• Very easy to start taking a course – no registration in system required. 

LabSpace is the dedicated area for reuse of OpenLearn and other open content. It is 
considered to be less successful than LearningSpace. Registered users anywhere can 
reuse LearningSpace units in the LabSpace area as well as adding and/or mixing in 
their own content. Registered users can also use the system’s communication tools 
such as Flashmeeting and Flash Vlog. Main learnings are: 

• Provide useful services without registration. 
• Provide registered users with tempting extra benefits. 
• Keep the quality controlled content in a separate area from freely uploaded 

material. 
 
eRoom 
OUNL used eRoom in their online learning environment as a place for a small num-
ber of BSc students (16 per year) to undertake online team collaborative work during 
a remote internship (http://www.emc.com/products/detail/software/eroom.htm). Al-
though they consider it a success, this is because there is no other alternative. As vari-
ous components of the system are not integrated, it is not easy to use. Users need 
some time to get familiar with it. It is also labor intensive for tutors and difficult to 
scale up. Finally, although better solutions are now available, the University has stuck 
to a choice made 10 years ago. Its success is thus due to these factors: 

• Students are obliged to use it. 
• It has University support. 
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Less Successful 
Moodle & Wikispaces 
The less successful experience was a combination of Moodle and Wikispaces 
(www.wikispaces.com) used by one professor for her University course. In this case, 
it was the collaborative environment Wikispaces which did not meet with much suc-
cess. Main lessons learned are: 

• Students did not want to change from the collaborative platforms they were 
already using. 

• Students did not do anything beyond what they were obliged to do. 

4.3   Collaborative Environment Experiences 

There were four collaborative environment experiences. Three of these systems were 
the results of EC projects, and one is a commercial system.  Only one system has 
open content (Slidestar).  A main difference between the CE experiences and the 
LMS experiences is that the staff needs to run the CE are low. The idea being that 
once you set up a collaborative environment it runs itself. 

 
Successful 
KLAB 
KLAB (Knowledge and Learning Among Business) is an advanced knowledge man-
agement tool specifically designed for enhancing communication, information and 
knowledge exchange within an existing inter-organizational learning network 
(PLATO™) (Angehrn et al, 2003). It is used by the groups of SME owner managers 
and coaches (managers in a multinational company) who meet regularly. The plat-
form is closed to the community. It started as a pilot in the context of an EC project 
and is still used today. The main reason to use KLAB is to access all information used 
in the PLATO™ group. New information and content provided by speakers can only 
be retrieved via the platform. 

Lessons learned from this experience are that SME owners need an easy to use sys-
tem. Local language is a must. They are very busy with their day to day business and 
rarely use the online help manual. They prefer to be guided by phone, or face-to-face.  
Although they can communicate within the system via email, skype, instant messages 
and forums, they do not use these features. They mainly download documents and 
look at contact details of people in their PLATO™ group.  In order to attract them to 
the platform new information is needed regularly.   

In summary SME users: 

• Need an easy to use system in their local language. 
• Want to talk to a real person when they need help. 
• Do not use the system more than absolutely necessary (information retrieval 

only). 
 

Less Successful 
AtGentNet 
AtGentNet is a Web2.0 collaborative learning platform with embedded agents 
(Angehrn, 1997; Nabeth et al, 2008). It was developed as part of an EC research pro-
ject aimed at designing ICT solutions to support attention. It was used in a 6 month 
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off-line executive vocational training program for SMEs.  In addition to providing 
supplementary course material the platform was also used as a place to exchange 
knowledge, and support decision making in an online game. The platform was closed 
to program participants.  This system took off and then died. Once the program fin-
ished people returned less and less often to the platform. 

The main lessons learned from this experience are: 

• Must control quality when anyone can add content. 
• Organizing an online game increased user participation. 
• The system was not used more than necessary (i.e. not beyond program end) 
• Program coordinators now use Facebook to develop the social community 

aspect. 
 
GMPTube 
GMPTube is a video-based Web2.0 platform used for extending the learning and 
networking of participants in an executive general management program beyond the 
classroom (Maxwell and Angehrn, 2010).  Participants were 33 - 55 years old. The 
platform was closed and participation was optional.  The main reason to use the plat-
form was to share videos and experiences about implementing what they learned 
during the program back in their company during program breaks, to view profiles of 
the other participants, and to exchange information about group projects. This plat-
form never took off.  Participants mainly watched videos, and looked at user profiles, 
but did not share new material. 

This experience identified three main barriers to Web2.0 inter-organizational learn-
ing and collaboration in executive education: technological barriers, motivational 
barriers and the inter-organizational aspect itself. Many executives were unable to 
access the platform from their companies. This is a major barrier. Organizations can’t 
expect to profit from Web2.0 tools if they forbid access to them, and managers can 
not be expected to spend time doing something which is not rewarded. The fact that 
the platform is video-driven posed a problem both with company firewalls, and with 
the need for managers to buy webcams.   

Motivation is key. If they were motivated, participants could have bought a web-
cam and accessed the platform from home. However, there are easier alternative ways 
to collaborate and keep in contact with classmates such as email and LinkedIn that are 
not video-driven. Finally, the inter-organizational aspect is a barrier because of confi-
dentiality issues. It is one thing to share an experience in class, and quite another thing 
to have some lasting proof that you said something about your company that you 
should not have. How much can you safely say about your experience implementing 
ideas from executive training in your company to people in other organizations? Even 
people used to face-to-face inter-organizational exchanges hesitate to extend this to an 
online environment. 

The main lessons from this experience are: 

• Inter-organizational collaborative systems should be designed to be accessed 
from within companies. Potential problems with company firewalls should 
be considered. 

• Executives will probably only access inter-organizational collaborative sys-
tems to obtain information, not to share information. 
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Slidestar 
Slidestar is a free open content webservice provided by IMC, a German company 
(www.slidestar.de). It was developed to complement the company’s lecture and pres-
entation recording tool with a video lecture repository and related community. Users 
are students and professors from 18-65 years old. The main reason to use Slidestar is 
to have free access to and free of charge space to keep video lectures and learning 
materials.  Its success is currently stuck at a low level. This is because it is hard to 
establish a content community as an open Web2.0 application. The market is already 
dominated by a few large platforms to keep lectures namely YouTube Edu and iTunes 
U even though they provide less functionality.  IMC has thus found that it works 
better to license their technology to educational institutions that want their own lec-
ture portal.   

Main learnings from this experience are: 
• People do not want to change from the collaborative platforms they already 

use. 
• Users appreciated ability to create groups for private publishing. 
• Users appreciated RSS feeds on new content from “my professor” or sub-

scribed authors.  

5   Conclusions 

The objective of this study was to try to understand why some systems fail and others 
succeed, in order to guide the design, community involvement and organizational 
aspects of a new internet-based service, OpenScout, which aims to help learners find, 
improve and share open content for management education and training. Here we 
have presented the lessons learned from a collection of 18 different experiences of 
implementing online skill-based learning management systems and collaborative 
environments in higher education and enterprises.  
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Abstract. Disabled people already profit from a lot of technical assistance that 
improves their quality of life. This article presents a system which will allow in-
teraction between a physically disabled person and his environment. This sys-
tem is controlled by voluntary muscular movements, particularly those of face 
muscles. These movements will be translated into machine-understandable in-
structions, and they will be sent by means of a wireless link to a mobile robot 
that will execute them. Robot includes a video camera, in order to show the user 
the environment of the route that the robot follows. This system gives a greater 
personal autonomy to people with reduced mobility. 

Keywords: Assistance technology, blinking, disability, robot, wireless. 

1   Introduction 

One of the clearest attributes of human dignity refers to liberty. Liberty is the ability 
to choose among possibilities, to be accountable for one’s action. Autonomy principle 
is closely related to this responsible liberty. People attach more and more importance 
to personal autonomy as the only way of treating disabled people fairly and equally. 

Nowadays 9% people in the world have some disability [1]. They can be caused by 
several reasons, such as accidents, population ageing or congenital causes. Assistance 
or Rehabilitation Technology (AT or RT) arises in response to disability problem and 
the loss of personal autonomy, reaching into expanding disabled people abilities [2]. 

RT develops assistive robots, which are included in three groups: smart wheel-
chairs [3], telecare systems [4] and assistive robots over mobile platforms [5]. Most of 
these systems are controlled through traditional control methods: a joystick, a mouse 
or a keyboard. The problem arises with people who control only head movements. For 
these severe physically disabled people, there are systems that are controlled by voice 
[6], by brain waves [7], by head tilt [8], or even by electrooculography [9]. The disad-
vantage of these systems is their electrodes, which work out uncomfortable for some 
users, and their training work is long and complex [10]. Furthermore, most of these 
systems have a PC connecting the user and the device to be controlled. Development 
of a portable system, which controls mobile objects through stimuli, comes up with 
the purpose of remove this intermediate device. So the system could be easily carried 
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and could be applied to countless daily life devices. Furthermore, hardware that 
comes into contact with the user is removed due to comfort reasons. 

This paper proposes the design and implementation of an assistance prototype sys-
tem for disabled people. This system will favor people with reduced mobility. It tries 
to promote and take advantage of movements that the patient preserves in order to 
execute those tasks that he cannot carry on by himself. The system tries to extend 
control and influence of this patients over their usual environment; this gives them 
greater autonomy and quality of life. Developed system consists of a robot whose 
movements are controlled by some voluntary action that the disabled person is able to 
execute. The system is very flexible and is included in pervasive computing thanks to 
the use of wireless links and to its modular structure. Like this, the designed prototype 
can be fitted to include more devices that could make human-environment interaction 
easier, such as a mechanical arm or a wheelchair. 

2   System Objectives 

Some principal system objectives are imposed, in order to establish the specifications 
over the design. First, this system must achieve generic objectives of assistance  
systems: 

• Functionality: System must be useful for disabled people and must help them to 
make tasks that they cannot make on their own. 

• Usability: System operation must be easy to learn and use. 
• Comfort: System must be comfortable to use, in order to avoid user’s rebound. 
• Portability: The more portable the system is, the more easy to use it is and if the 

system has a stand-alone operation. 
• Economy: Final product must have a moderate cost to be available to everyone that 

need it or want to use. 
• User satisfaction. 

Apart from these generic objectives, some specific objectives are pursued with this 
system: 

• Providing severe disabled people with a means of interaction and environmental 
exploration is the final purpose of this system. The purpose of this system devel-
opment is that severe disabled people will recover independence and liberty 
through interacting and exploring the environment by means of the limited gestures 
that they are still able to carry out. Some of these disabled people only keep mobil-
ity over the neck, or even only blinking capacity. That is the reason why the devel-
oped prototype has a human–machine interface (HMI) based on blinking detection. 

• The system must be flexible to adapt itself to different disabilities by means of 
several user interfaces. So it could be used as a training system for the rehabilita-
tion of disabled people. These users will be able to exercise the movements that 
they can execute, just like that changing the system input interface. Blinking detec-
tion interface could be changed for buttons or even for a manipulative arm. This 
objective is closely related with pervasive computing. 
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• The system must also be able of being employed as an entertainment system, 
mainly for disabled children. The possibility of interacting with the environment, 
which this system offers, is a key factor on the feasibility of the system acceptance 
as a game by disabled children. This system could also be use as a rehabilitation 
one. Play has an important role in children’s development, a crucial vehicle to 
learn about themselves, the environment, and to develop social relationships. 

3   System Structure 

Figure 1 shows system general structure, on a functional level. The system is com-
posed, mainly, of four blocks: 

• The first subsystem is the user interface and is used to detect stimuli. It detects 
user’s voluntary movements through a sensor; particularly, this article explains 
blinking detection sensor.  

• This subsystem is the input interface of the second subsystem: the processing and 
transmission block. It interprets stimuli and sends them to the reception unit placed 
on the robot through a wireless link.  

• This robot is the third subsystem. The reception unit adapts the stimuli to be under-
stood by the robot, which moves according to them.  

• Finally, this robot has a video camera that is added to its frontal side. This video 
camera transmits on UHF to the TV set that is placed in front of the disabled per-
son. With this video camera, the user can watch the environment of the robot’s 
route. 

 

Fig. 1. System general structure, on a functional level 

4   System Implementation 

Once system structure and operation are defined, components of each system block 
have to be specified for each block task. Finally, the system is assembled. This stage 
takes into account that the system must have a reduced size and a friendly physical 
appearance, so circuits are hidden as much as possible. 

Voluntary blinking is produced by a contraction of orbicularis muscle that sur-
rounds the eye [11]. With this action, an ahead/behind movement comes about on eye 
external angle. This movement is the basis for blinking detection. Interface block 
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achieved two tasks: getting the user order and fitting it for transmission. Produced 
signals could be simple or complex. The simple ones are generated through one ac-
tion. There are three types of these simple signals: right eye blinking, left eye blinking 
and both eyes blinking. Complex signals are generated by means of two consecutive 
actions: right eye and then left eye blinking, or left eye and then right eye blinking. It 
is taken into account that second blinking must be within a predefined time interval. 
Table 1 shows these simple and complex actions, i.e., the relation between user blink-
ing and corresponding robot movements. 

Table 1. Relations between blinking, actions and instructions identification 

Instruction ID Blinking* Action Previous instruction 
1 REB Advance Any 
2 LEB Move back Any 
3 REB»LEB Turn right Any 
4 REB»LEB Turn left Any 
5 REB+LEB Stop 1,2,3 or 4 
6 REB+LEB Advance 5 

*REB = right eye blink, LEB = left eye blink, » = consecutive stimuli, + = simultaneous stimuli. 

 
Blinking reception block consists of glasses and optic sensors that are placed on 

the glasses arms, as can be observed on Figure 2. These optic sensors consist of an 
infrared emitter and a photodetector. Signal reception is based on measuring changes 
on light that comes from a source. Infrared emitter gives infrared light our towards 
eye external angle, where two different zones have been defined: a light/ahead zone 
and a dark/behind zone. These zones can also be observed on Figure 2. Light is re-
flected over one of the zones, depending on the eye is winked odder not. 

   

        (a)        (b) 

Fig. 2. Sensor positioning and reflection area definition: (a) Resting-state and (b) Blinking 

The environment interface is a commercial robot, in order to avoid designing and 
making a specific robot. Like this, developing a low-cost and flexibly programmable 
solution is achieved, so that the system reaches a larger number of people. 

The image block captures images through a video camera that is placed on the 
front part of the robot, as can be observed on Figure 3, and sends them through a UHF 
channel. Finally, these images are displayed on a TV set.  
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Fig. 3. Final robot appearance 

5   System Performance Evaluation 

In this section, the operational tests that have been carried out with our prototype are 
presented. Five people with no disabilities were asked to follow a use and learning 
protocol, which was developed to measure system usability and time that is necessary 
to control robot activity. 

After testing the system, users were asked to answer a questionnaire, in order to  
assess their opinion regarding some system features. Their answers were coded ac-
cording to a 5-level Likert scale (from -2 to 2), and are shown on Figure 4. All these 
features have positive evaluations. System response delay is the only feature that does 
not seem positive. Fortunately, these delays can be improved if the patient is trained 
enough in interface use.  
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Fig. 4. Average users’ evaluation 

6   Conclusions 

This is an easy to use system for people that have reduced mobility, but are able to 
execute voluntary actions with their facial muscles, particularly those related with 
blinking. This system can also be used by people that need support on their interaction 
with the environment, because they are immobilized, for example, in bed. 

This system has different uses, such as trainer of communication capabilities that 
disabled people have. These capabilities can be used to manipulate a wheelchair, a 
robotic arm or even a computer mouse with the same interface. This use allows them 
to watch some home areas where they cannot move due to their physical disabilities. 
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Our system can also be used as a communication means to allow disabled people to 
demand medical assistance to their carers.  

The system is very inexpensive and is within reach of any disabled person. The 
cost of elements that are part of the system does not exceed 200$, without including 
the TV set. At present, a new version of this system is being developed. It has a wire-
less TV set, in order to improve system performance, being able to send captured 
images to several TV sets: to the disable person’s one and to the carer’s one. 

In any case, its ease of installation, handling and its use without a PC make this 
system being suitable for people with no technical education. Some system functions 
can be programmed, such as transmitting certain sounds or certain light signals. These 
changes can be done because the robot is very flexible and easy to be programmed.  
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Abstract. The increasing elderly population has increased interest in the Ambi-
ent Assisted Living systems. This article presents a system for monitoring the 
disabled or elderly developed from an existing surveillance system. The modu-
larity and adaptability characteristics of the system allow an easy adaptation for 
a different purpose. The proposed system uses a network of sensors capable of 
motion detection that includes fall warning, identification of persons and a con-
figurable control system which allows its use in different scenarios. 

Keywords: Disabled people, elderly, Ambient Assisted Living, sensor network. 

1   Introduction 

Most of the industrialized countries tend to an increasingly aging population, causing 
a rising in the percentage of elderly and disabled population. This growing group of 
people usually requires a greater number of medical and social attentions. Programs 
like AAL (Ambient Assisted Living) of the European Commission [1] promote the 
application of information and communication technologies to enable that elderly or 
disabled people can remain longer living independently in their own house with a 
improved quality of life. At the time that the costs to public health and social systems 
are reduced by avoiding the need to go to medical or social centers frequently. 

The Ambient Assisted Living systems, also called Home Care Systems, are based 
on the use of a set of sensors interconnected by different types of communication 
systems in order to get information about the status of the patient and to provide care 
in his own home. 

In [2] Ambient Assisted Living solutions are defined as the application of Ambient 
Intelligence (AmI) technologies to allow the adaptation of home environment so peo-
ple with specific demands, such as disabled and elderly, can live longer in their own 
homes. These AmI systems are composed of a top-level control entity which provides 
intelligence to the system and network of sensors whose goal is to get information 
from the environment. 

As AmI systems, security systems have a network of sensors that gather informa-
tion from the environment in order to perform the tasks of surveillance and intrusion 
detection and to control the access, among other tasks. The difference is in the actions 
that the top-level module performs from the information obtained. In the case of AmI 
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systems the top-level entity uses that information to improve the quality of life of the 
users, while security systems are designed to ensure the integrity of the persons and 
objects monitored. The flexibility of the top-level module can transform a system 
designed for surveillance or AmI into an Ambient Assisted Living system. In this 
article presents how a multisensor surveillance system [3] can be adapted to the area 
of AAL. 

2   System Architecture 

The designed system presents a modular and distributed structure that can be easily 
modified to suit the particular conditions of the operating environment and expanded 
by adding new modules, depending on the specific needs or the future advances in 
technology.  

Management
and Control

Module
(local)

Acoustic
Modules

Video
Modules RFID

Modules

Other
Modules

Management
and Control

Module
(remote)

Internet

LAN

DB
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DB
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Other (Bluetooth, serial, etc)
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Fig. 1. Block diagram of the system 

The system shown in figure 1 consists of two types of modules: management and 
control modules and sensor modules, such as the acoustic, image or RFID modules. 

The control and management modules are the top-level entity of the system. All 
implementations must have at least one of these modules that are the central and in-
dispensable element of the system. Its function is to establish communication with the 
other modules and to manage the tasks performed by each of them. During its opera-
tion this module uses a database that stores all information from the system, both its 
configuration and the data obtained from the various sensor modules. 

The sensor modules are used to interact with the environment. Primarily they pro-
vide information to the system about what is happening but, in some cases, these 
modules are also actuators because they can modify the operating environment, e.g. 
allowing or not to open a door. 
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Communication between the different modules of the system is performed using 
the TCP/IP protocol through a local area network (LAN). The system also contem-
plates the connection of modules that do not include network capabilities by the use 
of gateways [4] that allow the translation other connection interfaces such as USB or 
Bluetooth to the system transparently. 

2.1   Management and Control Module 

The management and control module, or MCM, is the central and most significant 
element of the system. It is the responsibility of providing intelligence to the system 
by controlling the operation of other modules and the fusion and management of all 
information provided by all them. 

To perform its functions, the MCM uses the following concepts [5]: 

• A task is the execution of a series of actions by a module or device.  
• An event is the response to an incident that happens during the accomplishment of 

a task. Events are generated by the sensors modules and received by the MCM. 
• Policies of action: define the actions to be taken after the arrival of each event 

occurred. With the arrival of an event the MCM selects the set of policies associ-
ated with it and takes the decision of which policy to implement.  

 

All the information about tasks, events and policies associated with a concrete system 
implementation is stored in a database connected to the management and control 
module. Likewise, in the database is also stored the system configuration including 
the modules that compose it and their properties. Thus, the individualization and 
adaptability of the system is based on the information stored in this database. On one 
hand, the modification of the stored policies will influence directly in the behaviour of 
the system, but also the inclusion of new modules in the database and/or the modifica-
tion of the existing ones will provide with new functionalities to the system.  

In the block diagram of the system shown in the figure 1 there are two manage-
ment and control modules: a local module and a remote one. For proper operation of 
the system it is only indispensable to have the local module that is responsible for 
receiving events and applying the suitable policies. The remote MCM is an optional 
element and it can be viewed as a backup system of the local MCM storing a copy of 
all information of the local module. The second function of the remote MCM is to act 
as an alarm centre, since the local MCM can invoke a task in the remote MCM as a 
result of the application of a policy. For example, in case that the system detects an 
accident it can invoke an alarm in the remote module, allocated in a hospital, to re-
quest the sending of aid to the address where the system is located.  

2.2   Sensor Network 

2.2.1   Acoustic Module 
This module is a application of SODAR (SOund Detection And Ranging) technolo-
gies that use arrays of sensors to realize the location and tracking of objects. Although 
based on the philosophy of RADAR systems, these systems differ for using acoustic 
waves instead of electromagnetic ones [6].  
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The use of an array of sensors allows, through beamforming techniques [7], posi-
tioning the monitoring beam electronically. The ability to change the pointing angle 
quickly allows these systems to carry out several tasks simultaneously, being able to 
track multiple objects while detecting the presence of new ones.  

The main functions performed by the acoustic module are: 

• Surveillance: with the purpose of detecting the presence of new objects.  
• Tracking: updating the position of every object detected in the vigilance.  
 

Taking into account the purpose of the system, we have adapted the module to enable 
the detection of a falls. The fall of a person supposes an abrupt change of his position, 
from a vertical position to a horizontal one [8]. The absence of later movement can 
also be used for the detection of a serious fall. These considerations have been taken 
into account in the processing algorithms to enable the fall detection in this module.  

2.2.2   Video Module 
The video module is responsible for the capture and processing of images from the 
room in which the module is located. Their integration into the system allows cor-
roborating the information obtained by the acoustic module providing greater reliabil-
ity to the system. 

This module is divided into two subsystems: the acquisition subsystem that takes 
charge of controlling the camera itself and capturing images and the processing sub-
system that is responsible for managing the sequence of images in order realize a 
detection of movement. The implemented algorithm uses a variation of the Sakbot 
algorithm [9] as it provides good results without a high computational load.  

The main function of the video module is the confirmation of the detections made 
with the acoustic module due the more accuracy of it. This module is also used for fall 
detection using an algorithm for extracting vertical-horizontal dimensions of the de-
tected objects [10] and generating a fall event when a sudden change is detected. 

2.2.3   RFID Module 
The purpose of this module is mainly for identification but also for access control. 
Each person who usually enters the house has a bracelet that includes a passive RFID 
tag. The RFID readers are distributed at the doors of the rooms. When a person 
crosses a door, the RFID reader detects the bracelet and identifies the person who 
wears it. This module is complementary to the acoustic and video modules, since it 
allows assigning an identity to people detected by these other modules. 

Besides to this identification functionality, each RFID reader controls the operation 
of the electronic lock of the door, allowing or not the access to the room depending on 
the identity of the person that is going to use it.  

2.2.4   Other Modules 
The flexibility of the system architecture allows adding different devices depending 
on the needs of each particular case. Some examples of other modules included in the 
system are: 

• Panic button: it is a large button positioned in an easily accessible place. Its pulsa-
tion indicates that an emergency has occurred.  
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• GSM module: the purpose of this module is to alert when an emergency takes 
place by sending an SMS to a telephone number previously stored in the system. 

• Display module for notices: to notify important information to the patient or  
caregiver.  

3   Case of Study: Nurse at Home 

This case study is applicable to disabled persons or elderly who have a nurse to assist 
them living in the same house. The purpose of the system in this case is to provide to 
the patient greater privacy and freedom, since it is not necessary the presence of the 
nurse at all time, but in case of emergency the system will alert the nurse that will 
come quickly. 

An example of a house implementing this usage scenario can be the following: the 
patient has two interconnected rooms for their personal use. Each room is equipped 
with an acoustic module and a video module. Also in the access doors of each room 
there is an RFID module. In the room assigned to the nurse there is placed a computer 
that integrates the MCM and a display module. The patient’s rooms and the nurse’s 
one are connected by a corridor that has a video module.  

Action policies can be adjusted depending on the needs of the patient. The follow-
ing examples of patients are contemplated: 

• Patient who for his deficiencies or diseases should remain lying down. Such patient 
should stay in bed all the time. When the patient is alone, there should be no 
movement in either of the two rooms. Motion detection by the acoustic module, 
checked with the video module will generate an alarm on the screen of the nurse.  

• Patient with episodes of disorientation: in this case the patient movement within his 
private rooms is allowed, so that the detection of movement does not generate an 
alarm to the nurse. Depending on the severity of the patient it is allowed to go out 
from his private area to the common corridor. 

• Patient in relative good health: this is the simplest case. The patient can move 
without restrictions for their rooms and even go out to the common area. The sys-
tem will record his movements for if an accident like a fall takes place.  

 

The tests realized on the proposed scenarios have verified the correct functioning of 
the whole system including the detection and tracking of moving objects and the de-
tection of falls and the usefulness of the double video-acoustic check to reduce the 
number of false alarms.  We also found that the accuracy in the monitoring of patients 
with symptoms of disorientation allows the identification of such events by detecting 
erratic movements by the patient. 

4   Conclusions 

This article presents a system for monitoring the disabled or elderly developed from 
an existing surveillance system. The system includes different types of sensors for the 
detection, identification and tracking of persons in the workspace. Among these sen-
sors it is necessary to emphasize, for its innovation, the acoustic sensor, which makes 
use of beamforming techniques, and its integration with the video module. 
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This is an open system that can be adapted for different situations as shown in the 
explained case of study. This flexibility is due to the management and control module 
that, through the use of policies of action, is responsible for merging the information 
from all existing modules and taking suitable decisions. The use of policies of action 
allows the modification and adaptation of the system behaviour to each particular case. 

At this time the work team is focused on several lines of development, including 
the integration of new modules or the identification of episodes of disorientation. 
Likewise, we have experimented with acoustic signature techniques to identify people 
in order to assign an identity to the targets detected by the acoustic module, the ob-
tained  results, although promising, are still too preliminary for its inclusion in the 
developed system presented in this paper. 
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Abstract. This article discusses the behavior of Brazilians intention of
use e-commerce sites. To explain its use, or not, the Unified Theory of
Acceptance of Technology (UTAUT) was used. A survey was conducted
through a questionnaire based on variables from UTAUT available for
twenty days over the Web, that prompted 1900 responses. The results
indicate that Effort and Social Influence are the variables of the model
that better explain Brazilian users intention to use e-commerce sites.
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1 Introduction

According to Magalhaes [7], the Internet is the media with the highest growth
rate, and a vehicle that has an ever increasing value to all fields of human
activities. And it was in this environment that e-commerce sites emerged, as a
tool for commerce and trade of merchandize and services.

Kalakota & Whinston [5] define e-commerce as a modern technology of busi-
ness, one that directs the needs of organizations, markets and consumers, lower-
ing costs and enhancing the quality of services, thus speeding the overall trade
process. One type of e-commerce is the Business-to-Consumer (B2C), that pro-
vides information from sellers to user to mediate the commerce [6].

In Brazil, 44% of Internet users declared to have used sites to browse for prod-
ucts and prices, but only 13% have actually concluded the buying. Additionally,
only 29.54% of users, who have expressed interest in buying a product from
an e-commerce site, have purchased [4]. It is, then, important to find out why
more than 71% of potential buyers hesitate to do so using e-commerce sites. The
UTAUT, as proposed by [11], may be used for this purpose [10]. The findings
may be used to develop better sites in order to help sales increase.

A survey, based on the UTAUT model, was conducted, via one of the largest
e-commerce sites in Brazil. The questionnaire was available for twenty days, and
it received 1900 voluntary responses. The remainder of this paper describes the
model, the working assumptions, the questionnaire and the results.
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2 Unified Theory of Acceptance Use of Technology
(UTAUT)

Venkatesh [11] studied several models of use behavior and technology accep-
tance models to compile the Unified Theory of Acceptance Use of Technology
(e.g. Technology Acceptance Model TAM, TAM2 among others). The UTAUT
model has four determinant constructs, that directly influence in the acceptance
of technology and use behavior: Performance Expectation, Effort Expectation,
Social Influence and Facilitating Conditions. There are other four constructs
that are moderators, and have an indirect influence: Gender, Age, Experience
and Voluntary Use.

According to the UTAUT model [11] Performance Expectation is the degree
to which an individual believes that the use of the system will aid her to obtain
gains in the execution of a task. This construct is derived from five different con-
structs of the eight theories used by the author. They are: Perceived Usefulness
(the degree a person believes that using a certain system will aid her perfor-
mance from TAM [2]. Extrinsic Motivation (the perception that users will want
to perform an activity because it would aid performance, remuneration and
promotions MM [2]. Job Fit (the belief a user has that the use of a certain
technology will enhance her job performance MPCU [9]. Relative advantage
(the degree to which an innovation is perceived as an improvement in the way of
doing things IDT [8]. Outcome Expectation Performance (the consequences re-
lated to performance. Outcome Expectation Personal (the consequences related
to personal performance SCT [3].

Effort Expectation is the degree of easiness of use associated with the use of
the system. It was derived from: Perceived Ease of Use (the degree a person
believe that using a system would be free of effort TAM [2]. Complexity (the
degree to which an innovation is perceived as somewhat difficult to comprehend
and use MPCU [9]. Ease of Use (the degree in which using an innovation is
perceived as being difficult IDT [8].

Social Influence is the pressure a person believes is exerted by other people,
regarded as important to her, for her to use a new system. This construct is
derived from: Subjective Norm (the perception an individual has of the opinion
of other people, considered important by her, about using or not a system TAM
[2]. Social Factors (the appropriation of the subjective culture of the group of ref-
erence and interpersonal agreements an individual makes with others in specific
social situations MPCU [9]. Image (the use of a system improves the individuals
image in social settings IDT [8].

Facilitating Conditions are the degree to which a person believes that there
are organizational and technical infra-structure to support the use of a system.
This construct comes from: Perceived Behavioral Control (perceptions of internal
and external constraints over behavior, including auto-efficiency and resources
and technologies conditions TPB [1]. Facilitating Conditions (objective factors
in the environment that observers consider that allow a certain act to be per-
formed MPCU [9]. Compatibility (the degree to which an innovation is perceived
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as being consistent with existing values, needs, past experiences and potential
adopters IDT [8].

Gender, Age, Experience and Voluntary Use are considered by [11] as mod-
erators. Gender and Age moderate Performance Expectation (stronger effect
for men and younger workers). Gender, Age and Experience moderate Effort
Expectation (stronger effect for women, older workers, and those with limited
experience). Gender, Age, Voluntary Use and Experience moderate Social Influ-
ence (stronger effect for women, older workers, in mandatory use condition and
with limited experience. Age and Experience moderate Facilitating Conditions
(stronger effect for older workers and experience).

3 Working Assumptions

The survey was made available through the Internet, via one of the largest
Brazilian e-commerce sites, over a period of twenty days (from 05/02/2010 to
05/23/2010). There were 1900 spontaneous responses. 60% of the respondents
are males, and the average age is 27.8 years. A five-point Likert Scale (ranging
from 1- totally disagree, 2 disagree, 3 neutral, 4 agree, to 5 totally agree) was
used. The variables of the model, combined with the constructs from which they
derived, were used to elaborate a series of testing assumptions. The Voluntary
Use construct was not used, because it was considered that the use of e-commerce
site was voluntary (i.e. not an obligation of any sort).

A1: Performance Expectation influences the intention of use of an e-commerce
site the greater the performance of expectation, the greater is the intention of
use.

A2: Effort Expectation influences e-commerce site intention of use the lesser
the expectation, the greater the intention of use.

A3: Social Influence plays a role in the intention of use of e-commerce sites
the greater the social influence, the greater the intention of use.

A4: Facilitating conditions influence intention of use of e-commerce sites the
greater the social influence, the greater the use.

A5: Gender and Age are moderator factors in Performance Expectation.
A5A: The effect on Performance Expectation on intention of use is more

intense for men than for women.
A5B: The effect on Performance Expectation varies with age: the younger

the individual, the more intense is the effect.
A6:Gender, Age and Experience areModeratingFactors in EffortExpectation.
A6A: The effect on Effort Expectation on intention of use is more intense for

women than for men.
A6B: The effect of Effort Expectation varies with age the older the individ-

ual, the more intense the effect.
A6C: The effect of Effort Expectation is more intense on individuals with

limited experience than on more experienced individuals.
A7: Gender, Age and Experience are moderating factor on Social Influence.
A7A: The effect on Social Influence is more intense for women than for men.
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A7B: The effect on Social Influence on intention of use varies the older the
individual, the more intense the effect.

A7C: The effect on Social Influence on intention of use is more intense on
individuals with limited experience than on individuals with more experience.

A8: Age and Experience are moderating factors on Facilitating Conditions.
A8A: The effect on Facilitating Conditions on intention of use varies with

age the older the individual, the more intense the effect.
A8B: The effect on Facilitating Conditions on intention of use is more intense

on individuals with limited experience than on individuals with more experience.

Table 1. Questionnaire

Construct ID Questions

Moderating
Factors

Gender Q1
Male
Female

Age Q2 Open
Experience Q3 Did you use e-commerce sites in the last six months?
Experience Q4 Did you buy?

Performance
Expectation

Perceived Useful-
ness

Q5 Compared to traditional buying process, with the use of the e-commerce
site you had a better performance

Relative advantage Q6 The task of buying products and services is better executed when an
e-commerce site is used than when the traditional process is used.

Job Fit Q7 Your work performance is better when you e-commerce sites.
Personal results ex-
pectation

Q8 The use of e-commerce sites brings you personal realization.

Effort
Expectation

Perceived Ease of
Use

Q9 Buy through e-commerce sites does not generate effort.

Complexity Q10 E-commerce sites are ease to understand and use.
Ease of use Q11 E-commerce sites are difficult to use.

Social
Influence

Subjective Norm Q12 A friend’s recommendation would influence you to buy a certain prod-
uct or service through an e-commerce site.

Social Factors Q13 The fact that some people from your social group have bought products
and services through an e-commerce site would make you decide to also
buy.

Image Q14 You feel that the use of an e-commerce site improves your image in
your social group.

Facilitating
Conditions

Perceived Behav-
ioral Control

Q15 You have total control of your actions when using an e-commerce site.

Facilitating Condi-
tions

Q16 You would use an e-commerce site if technical support were available.

Compatibility Q17 Given your context, the e-commerce site adapts to your needs.

4 Results, Analysis and Conclusion

For Assumption A1, Q5 had an average of 3.22 and standard deviation of 1.15;
Q6 had an average of 2.89 and standard deviation of 1.24 and Q8 had an average
of 2.78 and standard deviation of 1.13. The results seem to indicate that A1 does
not hold. Further investigation must be performed to understand this result.

As for Assumption A2, Q9 had an average of 3.59 and standard deviation of
1.23; Q10 had an average of 3.23 and standard deviation of 1.20 and Q11 had an
average of 3.69 and standard deviation of 1.00. The results seem to indicate that
A2 does hold. Therefore, it is important to take Effort Expectation into account
when designing e-commerce sites.

As for Assumption A3, Q12 had an average of 3.47 and standard deviation of
1.31; Q13 had an average of 3.18 and standard deviation of 1.33 and Q14 had an
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average of 2.21 and standard deviation of 1.07. The results seem to indicate that
A3 does hold. Therefore, it is important to take Social Influence into account
when designing e-commerce sites.

As for Assumption A4, Q15 had an average of 2.71 and standard deviation of
1.37; Q16 had an average of 3.20 and standard deviation of 1.30 and Q17 had
an average of 2.37 and standard deviation of 1.30. The results seem to indicate
that A4 does not hold. Further investigation must be performed to understand
this result.

Fig. 1. Response averages for different groups

In Figure 2, as for Assumption A5A, the results for Q5, Q6, Q7 and Q8 tells
us that the effect of Performance Expectation is more intense for males. But
A5B, in Figure 1, as per the averages from Q5, Q6, Q7 and Q8, the averages
show no decrease of Performance Expectation as age increases.

In Figure 2, as for A6A, averages for Q9, Q10 and Q11 show little variation
between gender. Also, in Figure 1, as for A6B, there was no decreasing variation
on the averages among the between age groups. Further investigation is neces-
sary. As for A6C, the averages for people with experience are higher than that
for people without experience.

In Figure 2, as for A7A, the averages for Q12, Q13 and Q14 shows a more
intense effect for males. In Figure 1, A7B, the averages for Q12, Q13 and Q14
for the various age groups considered was not consistent, therefore, it is hard to
make a definite conclusion. A7C showed a higher average (3.89) for persons with
experience than that for people without experience (2.79).

In Figure 2, A8A, the averages for questions Q15, Q16 and Q17 are below the
expected average (3.00), which indicates that A8A does not hold. Also, for A8B,
the averages for people with experience (3.23) were higher than that for people
without experience (3.13).

This research had a goal to verify the intention of use of Brazilian e-commerce
sites using the UTAUT. The results show that the greater the Effort Expecta-
tion, the higher the intention of use by the subjects (A2). Gender influences
this relation in a different way than that proposed by the model, as for A6A.
Experience and age also influence this construct, albeit with some unexpected
results. A3 does hold: the greater the Social Influence, the greater the intention
of use. H7A shows that the effect is more intense for males than for females. And
A7C shows that the effect is less intense on individuals with limited experience.
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Fig. 2. Response averages for different sex

It is important to take Effort Expectation into consideration when designing
e-commerce sites because the more the user perceives the e-commerce site as
being easy to use, the greater her intention in use it. Social Influence is also a
motivator on intention of use.
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Abstract. With the influx of information technology through the Internet and 
the use of ICT in our daily lives, our future generation has traversed from a 
mere change of era to a dynamic era of change. Thus, the role of school leaders 
is becoming more challenging than ever. They need to make greater strides to 
ensure that they are able to make adjustments and readjustments in instructional 
practices to cater for the changing elements in their organization. In brief, the 
school leaders have to be creative, innovative with entrepreneurial drive in or-
der to steer their subordinates (teachers) towards school excellence.  Leadership 
of principal is therefore considered as a main criterion to create successful 
schools in country’s educational advancement. Besides, the school effectiveness 
plays a crucial role in country’s academic advancement. This paper focuses on a 
comprehensive review of literature on the relationship between instructional 
leadership and school effectiveness.  

Keywords: Instructional Leadership, School Effectiveness, Malaysian Educa-
tion System. 

1   Introduction 

The development of a knowledgeable society has brought changes in economy and 
various societal structures. This can be obviously seen in the changes brought in the 
field of education. Globalization has led the Malaysian Education System to shift its 
educational focus that gives rise to the need to reflect and revisit its education growth 
strategies to ensure that they are relevant in today’s world. In fact, the growing focus 
in this field is related to the development of competencies and knowledge among 
educational leaders. Moreover, as educational practitioners, it is also vital that all 
those concerned strive to build cooperation and synergies in education between all the 
related departments under the Ministry of Education (MOE) to reinforce education 
growth in Malaysia. What is lacking now is the commitment to follow-up with action. 

It is crucial that we are attached to the issues revolving around educational leader-
ship and management especially in the era of internationalization which demands new 
perspectives and practices in leading and managing the education system. Skilful 
school leaders play a key role in school improvement or school effectiveness. They 
are the most responsible personnel in the educational system for school improvement 
even though they do not have a direct effect. This statement affirms Hallinger’s 
(2003) findings that school leaders indirectly influence school effectiveness. School 
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leaders and teachers are regarded as the highly intellectual work force. Therefore, 
there is a need to examine or explore the relationship between instructional leadership 
behaviour of headmasters and school effectiveness.    

2   School Effectiveness    

Malaysian education system has been encountering increase in pressure to raise stan-
dards of learning and academic achievements of students for more than ten years. 
There are number of programmes and awards such as the National Aspiring School 
Award (NASA) aimed towards quality improvement that were initiated in search for 
excellence and assurance of quality in schools (Khuan, Chua & Abdul Razak, 2004).  

There are two theoretical guidelines or models used in making the decision on 
school effectiveness. The models are the goal model of organizational effectiveness 
and system-resource model of organizational effectiveness. According to the goal 
model, the effectiveness of schools is based on the outcome of the activities to meet 
or to exceed its goals (Hoy & Miskel, 2001). The system-resource model delineates 
effectiveness as the ability of an organization to secure assets. Both the goal and sys-
tem-resource models share the important assumption where the goal model defines 
effectiveness in terms of achieving the objectives of the organization that can be ex-
changed for other resources. The system-resource model is based on the open-systems 
viewpoint. It stresses more on the harmonious functions of the organization’s internal 
components. 

 
        INPUTS                     TRANSFORMATION                        OUTPUT 

Inputs Effectiveness 
Criteria 

  Teacher Capabilities 
  Student Readiness 
  Parental Support 
  Policies & Standards 
  Physical Facilities 
  Fiscal Resources 

Throughputs  
Effectiveness Criteria 

• Instructional Quality 
• Leadership Quality 
• Curriculum Quality 
• School & Classroom 
• Learning Time 
• Climate Health 
• Motivational Levels 
• Harmony & Vision 

Outcomes Effectiveness 
Criteria 

  Students Learning  
  Academic Achievement 
  Job Satisfaction 
  Absentee Level 
  Dropout Rate 
  Performance Quality 

Added Perspective 
Time Constraint 

Feedback 

Fig. 1. Integrated Model of Organizational Effectiveness (Hoy & Miskel, 2001) 

These two theories are similar although their ideas are slightly different. The goal 
and system-resource effectiveness are integrated as a goal and system–resource 
model. This model uses specific indicators of the input, throughput or outcome  
concepts as operative goals. These goals are combined with the time frame and the 
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constituencies applicable to each indicator (Hoy & Miskel, 2001). The model is illus-
trated in Figure 1. 

3   School Leadership and Management 

As the government aspires to make Malaysia a ‘Centre for Educational Excellence’, 
educational improvement is therefore crucial. In order to bring the nations aspiration 
into a reality, the achievement of advancement in national educational development 
can be enhanced effectively through knowledgeable, skilled and capable personnel in 
the field of leadership and management (Aminuddin Baki Institute, 2009). Besides, 
the fast-paced advancements in technology and communications affect the nature of 
teaching and learning process as well as leadership and management. School leaders 
have to be aware of the events around the organization and keep up-to-date in order to 
cater the demands of students and other stakeholders of the organization. Even though 
the main role of principals is to focus on the teaching and learning processes as their 
core tasks in school operations, they often allocate more time for managerial and 
administrative tasks. Leadership and management have to be considered equally in 
schools in order to operate effectively and achieve the objectives (Bush & Middle-
wood, 2005). According to Hallinger and Murphy (1987), principals are encouraged 
to be strong educational leaders. Hechinger, The New York Times President, com-
mented that, 

"I have never seen a good school with a poor principal, or a poor school 
with a good principal. I have seen unsuccessful schools turn around into  
successful schools and regrettably outstanding schools slide rapidly into  
decline. In each case, the rise or fall could be traced to the quality of the  
principal."                                       

 

This sharp observation by Hechinger illustrates that the rise or fall of the schools’ 
performance is in the leaders’ hands. Schools can generate the levels and kinds of 
learning that society desires as the leaders become more skilled at organizing teachers 
in various arrangements to work toward specific goals (Synder, 1983). Principal and 
headmaster leadership is the most important factor in school effectiveness, progress 
and excellence (Rusmini, 2006). Leadership is a process that influences an individual 
and brings all the members in the school organization towards the organizational 
strategy. Effective leaders are able to adjust the leadership style with the environment 
within the organization (Rusmini, 2006). 

According to leadership theories and research findings, the characteristics of effec-
tive educational leaders are divided into leadership quality and curriculum leadership. 
For instance, findings of  Hallinger and Murphy (1985) and Sammons, Hillman and 
Mortimore (1995) show that leadership quality comprises of the vision that is clearly 
shared among the organization’s members. Quality leaders also work with high com-
munication skills with many people (Sammons et al, 1995). Whereas, findings on 
curriculum leadership show that leaders play an important role as instructional leaders 
by creating the conducive environment suitable for learning (Hallinger & Murphy, 
1985; Sammons et al, 1995). These leaders also support the various instructional 
methods practiced by teachers in the classrooms (Sergiovanni, 2001) and observe 
every actions carried out in school (Levine & Lezotte, 1990).   
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Since, the era of 21st century filled with hurdles and obstacles, it is indisputably an 
age characterized by nothing else but unprecedented changes. Thus, every party con-
cerned should recognize the importance of the role of headmasters as leaders in 
school management.  

4   Instructional Leadership 

Hallinger and Murphy (1987) reported in their study that one of the main obstacles 
that hinder principals from exercising strong instructional leadership is the lack of 
knowledge about the curriculum and instruction. Thus, they need to have the best 
leadership and management practices and equip themselves with essential profes-
sional skills so as to face the challenges in their organization. This is because, school 
leaders have long believed that instructional leadership which consists of supervision, 
staff development and curriculum development facilitates school improvement (Blase 
& Blase, 2004). 

In order to carry out their duties, the leaders of schools face many challenges espe-
cially on how to share and sustain ideas about change especially transform what was 
essentially a conservative system. The leaders need to practice instructional leadership 
to enhance their leadership competencies. For instance, Hallinger and Murphy (1987) 
had put forward ideas stating that leaders need to have understanding of the curricu-
lum and instruction. Thus, it is very lucid that headmasters being school leaders 
should be equipped with knowledge and expertise in order to carry out practices in 
ways to contribute to the schools’ improvement. They must be competent enough to 
practice the activities that enable instructional improvement. In fact, the leaders of 
schools are the key players to develop the instructional improvement of each school.  

However, the importance of the role of the instructional leadership was deduced 
from the research on schools’ effectiveness. Studies proved that the skilful leadership 
of school principals was the main contributing element in change implementation, 
school improvement or schools’ advancement (Hallinger, 2003). In other words, in-
structional leadership mainly focuses on the roles of the school leaders as curriculum 
and instructional coordinators, controller supervisors and developers in schools (Hal-
linger & Murphy, 1985). Hallinger and Murphy (1985) developed the most well 
known model for instructional leadership. It is widely used by researchers because of 
its high validity and reliability. As classified and further discussed by Hallinger and 
Murphy (1985) and explained again in Hallinger (2008), this model comprises of 
three dimensions of instructional leadership such as defining the schools’ mission, 
managing the curriculum and instruction and promoting a positive school-learning 
climate. The three dimensions of school instructional leadership consist of ten types 
of specific instructional leadership job functions (Hallinger and Murphy, 1985). They 
are further explained below: 

Defining the schools’ mission consists of two specific job functions: frame 
goals and communicates goals. 
Managing the curriculum and instruction has four specific job functions: 
knows curriculum and instruction, coordinates curriculum, supervises and 
evaluates, and monitors progress. 
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Promoting the school learning climate also has four specific job functions: 
sets standards, sets expectations, protects time, and promotes improvement. 

 
The past studies show that instructional leadership conceptual models exist in multi-
tude form and researchers define instructional leadership through the traits, behaviour 
and processes a person needs to lead a school effectively (Alig-Mielcarek, 2003). In 
the early 1980’s, instructional leadership models appeared when researches were 
carried out on effective schools (Hallinger & Murphy, 1985). It is considered as a 
strong, directive leadership and focuses directly on curriculum and instruction. In-
structional leadership is important in the schools’ effectiveness in terms of teaching 
and learning. Nevertheless, there were critics about this model. This model was said 
to be focusing highly on the school leaders who play an important role as the focus of 
expertise, power and authority (Hallinger, 2003).   

5   Conclusions  

It is difficult to make a linear connection between leaders’ expertise, their related key 
practices and circumstances needed for the improvement of schools. However, the 
connections are very important for understanding how instructional leadership can 
contribute towards school effectiveness. The expert instructional leaders can use their 
competency to work with and through their subordinates to improve their school ef-
fectiveness. Furthermore, school leaders are viewed as key agents or key players in 
the reform of schools. The review of literature stressed that leaders of schools should 
be instructional experts and need to be educational visionaries to be able to give direc-
tion and expertise to the subordinates and move towards school success. This paper 
suggests that instructional leaders play a very important role in initiating and sustain-
ing school improvement and hence the relationship between instructional leadership 
of principal and school effectiveness should be examined in the present education 
system in Malaysia.  
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Abstract. Email server logs contain records of all email Exchange through this 
server. Often we would like to analyze those emails not separately but in con-
versation thread, especially when we need to analyze social network extracted 
from those email logs. Unfortunately each mail is in different record and those 
record are not tided to each other in any obvious way. In this paper method for 
discussion threads extraction was proposed together with experiments on two 
different data sets – Enron and WrUT.. 

Keywords: Email threads, email logs, email analysis.  

1   Introduction 

Millions of email messages are sent every second worldwide. Although most of them 
are considered as spam, there is still a huge number of non-useless emails written and 
read every day. Each message is an individual and can be compared to regular letters 
rather than direct talk. However, we can divide all messages to two groups: questions 
and answers [1,7]. A start of a conversation is very likely to be a question. Next steps 
in the time sequence are responses to the initial message with some additional inquir-
ies. Altogether, they form a thread – group of messages exchanged between a group 
of people on one or more topics within the period of time. Grouping of emails into 
threads can add much more data for further analysis. We can not only consider indi-
vidual messages but analyze them as a set of questions and replies which can lead to 
exploring new roles and activities within the group of people or, in other words, a so-
cial network [2,5,6,9]. 

2   Related Methods 

2.1   Perceptual Method 

It is very easy to detect threads of conversations in the room full of people. Birds of a 
feather flock together. So do people with an interest on given topic. They form them-
selves into groups. It is not so obvious in email communication, however. A sender 
and a receiver can be in different part of the world, it is not possible to group them 
visually.  
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2.2   Email Specific Methods 

The standard format of an email message described in [8] consists of several fields to 
enable mail and thread identification [4]. The most important field is Message-ID. It 
provides an unique identifier for each message. Note that an email message can be 
sent to more than one recipient. Its uniqueness is provided by the host, so each recipi-
ent of the message will receive exactly the same Message-ID. After that, while reply-
ing, additional two fields will be filled. These are In-Reply-To and References. The 
first one contains a Message-ID of the message to which it is a reply and only it.  
References field contains Message-IDs of all previous messages in the thread. So, if 
message B is a reply to message A and message C is a response to message B, then 
References field of message C will contain Message-ID of A and Message-ID of B 
(Fig. 1). Having this information we can built an exact thread tree [12]. 

 

Fig. 1. Email message headers 

It all looks great but it is not, though. Message-ID is not a mandatory field and its 
uniqueness is not global. Algorithms of generating these IDs vary between hosts, 
there are no global databases which can guarantee its uniqueness. It is easy to find 
more than one message with the same ID. In-Reply-To and References fields are also 
optional so it cannot be a certain and universal method for thread detection.  

2.3   Text Recognition of Subject and Body 

On the other hand, there are more fields in email message format which can be used 
to group emails into threads. The first one is a Subject field. It is the easiest way for a 
human to group emails by it. Consecutive messages have the same subject usually 
preceded by various prefixes like Re: (Reply to) or Fwd: (Forwarded). Moreover, 
there is a message body which include citation of the replied email. By comparing 
words from the subject and the body it is possible to group messages together [10,11]. 
However, the subject can be changed by any sender and still be in the thread. Same 
case with the body, where citations could be cut or pasted from completely other 
topic. Finally, there are data sets like email server logs which contain only sender and 
recipient addresses, date and Message-ID, where none of methods described in this 
section can be applied. This is where it is needed to provide a new method which fo-
cus on available factors. 
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3   The Method of Thread Detection for Email Communication 

3.1   File Format 

Email server logs are text files usually containing data only about individual fact of 
sending message, e.g. date, time, sender, recipient and Message-ID. (Fig. 2). 

 

Fig. 2. Mail log file format 

3.2   Cleaning and Thread Extraction 

The available data was very limited so this method will use all possible information. 
Thus, rows with one or more blank fields have to be deleted. All emails with corrupt 
date or time was removed as well. Then, log activities was grouped into messages, 
because each recipient of the same message forms a separate row in the log file. Mes-
sage-ID field equivalency is not enough factor for message grouping. A tuple of Mes-
sage-ID, Date, Time, Sender is a minimal key assuring that different messages will 
not be treated as one. However, Time field could vary between recipients of the same 
message because of the fact that these copies are not sent in the same time, so small 
tweaks are needed to not lose any recipient. Hence, Time should be compared with 
the neighbourhood of 5 minutes which is large enough to cover all cases.  

In this concept, messages are considered to be in the same thread if two conditions 
are met: a) they are exchanged between the same group of people - a set of sender and 
recipients; b) the time difference between each pair of successive messages are not 
greater than n days. In other words, for each pair of K and L messages, where there 
are no message M between them, there cannot be a difference greater than n in the 
terms of sent date. To perform tests of this approach, T-SQL scripts was created.  

4   Experiments 

4.1   Enron Email Dataset 

A first dataset chosen for this analysis is the Enron Corpus, which was made public 
during the legal investigation concerning the Enron corporation [3]. It is an almost 
complete set with message headers, subjects and bodies, without In-Reply-To and Ref-
erences, however. Klimt and Yang cleaned the corpus, removing certain folders, spam 
and duplicates which shrunk initial number of 619,446 messages to 200,339. Then they 
grouped them into threads, which were considered as a sequence of messages that con-
tained the same words in subject and were among the same users. 30,091 threads were 
detected, consisting of 123,501 emails. The average thread size was 4.10 with a median 
of 2 (Table 1.). 
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Table 1. Enron Corpus Threads Distribution from [3] 

thread size 2 3 4 5 6 7 8 9 10 (10-20] 20+
# of threads 16736 4782 3049 1282 879 903 378 214 178 1260 430
percentage 55.62% 15.89% 10.13% 4.26% 2.92% 3.00% 1.26% 0.71% 0.59% 4.19% 1.43%  

 
In the analysis Subject or Body fields were not used, so it was not possible to detect 

spam or Trash folders. In fact, only duplicates were removed. All the operations were 
performed on dates and users. 246,011 messages left after process of cleaning, 45,672 
messages more than in the previous example. Then the thread detection was run for 
seven different time frames – from one day to one week. (Table 2., Table 3., Fig. 3.). 

Table 2. Number of threads detected in Enron epending on the size of the time frame 

time frame (days) 1 2 3 4 5 6 7 
# of threads 34495 36242 36654 36362 36136 35966 36018 
# of messages 106906 120795 128032 133620 138221 142500 147291 
percentage of all messages 43.46% 49.10% 52.04% 54.31% 56.18% 57.92% 59.87% 

Table 3. Distribution of thread sizes in Enron depending on the size of the time frame 

T.frame 2 3 4 5 6 7 8 9 10 (10-20] 20+ 
1 22567 5921 2573 1121 676 385 309 201 153 444 145 
2 22008 6399 3049 1612 939 537 403 224 203 662 206 
3 21888 6579 3188 1556 972 560 422 251 224 700 314 
4 21503 6580 3071 1434 953 601 442 290 251 844 393 
5 20953 6558 3076 1537 992 606 455 325 264 910 460 
6 20516 6495 3101 1602 1059 640 464 339 259 983 508 
7 20198 6518 3127 1638 1102 698 492 346 277 1060 562 
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Fig. 3. Comparison of percentage distribution of thread sizes with original distribution 
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4.2   WrUT Email Logs 

The second analyzed data set was the log file from Wroclaw University of Technol-
ogy (WrUT) Email Server [2]. In fact, it was the main reason to find alternative thread 
detection method because of the lack of data provided. These logs looks exactly  
like the example from Fig. 2. After the process of eliminating duplicates and mes-
sages with bogus sender, recipient or date, there were 6,403,737 mail messages left. 
Then, the thread detection was applied to find discussions in different time windows 
(Table 4.). 

Table 4. Number of threads detected in WrUT logs 

time frame 1 2 3 4 5 6 7 
# of threads 687201 769226 804336 812759 799772 782014 786347 
# of messages 2541188 30022894 3271092 3483658 3626504 3792080 4025426 
% of all messages 39.68% 468.83% 51.08% 54.40% 56.63% 59.22% 62.86% 

The distribution of thread sizes is found to be similar to the Enron (Table 5.).  

Table 5. Distribution of thread sizes in WrUT logs depending on the size of the time frame 

T.frame 2 3 4 5 6 7 8 9 10 (10-20] 20
1 438662 119774 51072 24179 14090 8493 5894 3975 3401 11185 6476
2 472887 134765 59430 35232 18105 10621 7373 5105 4283 13987 7438
3 496747 141332 62498 32387 17967 11150 8004 5747 4598 15319 8587
4 483379 144913 71230 37148 18985 11999 8287 5996 4580 15998 10244
5 438952 155193 82365 40822 20900 13242 8833 6178 4928 17330 11029
6 385419 162215 82826 50176 34148 14125 10131 7242 5222 18771 11739
7 373954 158021 75728 51499 34200 24567 16555 9015 7376 22696 12736  

There is lesser number of big threads (10-20 messages). (Fig. 4.). 
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Fig. 4. Percentage distribution of thread sizes in WrUT logs 
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The method proposed in this paper is not completely accurate. With a big dose of 
certainty we can assume that it will detect threads that are not actual ones. It can lose 
some others. There can be too many or too few messages in a thread comparing to the 
real one. However, in such incomplete data, results are fairly good. Presented detec-
tion method effects differs from Klimt & Yang results (see Section 4.1) by only 2% to 
4% depending on the time window size. 

5   Conclusions and Future Work 

The closest result to the real data was achieved by using the one week time frame. 
However, seven days period between two consecutive messages is probably too long 
to consider them as one discussion thread. The analysis of real Enron Corpus threads 
reveal that the time between messages was mostly not longer than 3-4 days. It makes 
sense when we look upon work week as  5 days from Monday to Friday. An answer 
to a question asked on Friday can be sent on Monday at the earliest. I believe that 
four-days time window is the closest to the reality.  

Although this detection method cannot be considered as reliable, it still can be used 
to discover some deeper connections in social network. With a small dose of probabil-
ity we can assume that some group of people discuss together and therefore their in-
terests focus on some particular topic [5]. 
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Abstract. The system aids to low-vision disabled people to move in a well-
known environment, at the University of Almeria. So, a 3G mobile phone has 
been used in order to help blind people to have a better standard of life because 
they could go from a building to other using his mobile phone. Therefore, audi-
ble instructions are used to inform the user, which will have been decided in 
advance by the computer vision module (the decision will be taken according to 
the environment). That module captures images in real time (using the camera 
of the mobile phone, which has to be over the chest of the user, fixed with a 
string) and recognizes static objects in the middle of the way. Moreover, it tries 
to avoid the situation in which the user is going out of the way.  On the other 
hand, an application has been developed so as to supervise all the users of the 
system and even visualize their position.  

Keywords: Blind people, system of guide, mobile phones, computer vision.  

1   Introduction 

In the field of blind disability, it cannot be found many projects which use computer 
vision due to the difficulty of the task.  But, for instance, in 1977 it was created a 
Guide Dog Robot to enhance mobility aids for the blind. This robot used an ultrasonic 
sensor, an optical sensor and a landmark sensor [1]. Without a doubt, the use of sen-
sors helped to solve the problems related with recognition of obstacles and positions 
which are really difficult in computer vision. By contrast, it is quite easy to find pro-
jects which connect the electrical device and PDA using Bluetooth. Even, some  
projects try to adapt the mobile phones to this kind of disability (using a big Braille 
keyboard) [2]. As well, scientists of the Utah State University have recently created a 
robot to help blind people when they are buying in a supermarket [3]. By contrast, and 
especially related with the guide of blind people, it has been developed some tech-
nologies based in global positioning using GPS [4], brain implants, neuronal prosthe-
sis and systems based on a laptop [5]. Finally, it can be found some projects that use 
mobile phone and a computer vision system for the detection and identification of 
urban objects from mobile phone imagery [12], or even studies about mobile technol-
ogy adoption and accessibility the interaction for Blind and Low-vision users [13].  
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2   General Description and Methodology Used 

The present system tries to guide a person from a building of the University of 
Almeria to another one through the pavement for pedestrians. Therefore, a mobile 
phone is used, which should be placed on the chest of the person (using a string or 
something similar) in order to focus correctly on the environment. This mobile phone 
will send, one by one, the snapshot of the path to a server. Additionally, it will detect 
static objects (benches, rotundas, streetlight and gardens) in an autonomous way. As a 
consequence, the system will give an audible order to guide the person. 

The system (Figure 1) has been created using a WiFi network to communicate all 
the modules (Figure 1) and different open source technologies, such as a MySQL 
Database [6], monitor client application programmed with Java 2 standard Edition 
and a JDBC connection [6], server based in Apache Tomcat [6] and a client pro-
grammed with Java 2 Micro Edition. 

 

Fig. 1. System’s arquitecture  

2.1   Database 

A MySQL database has been used with the aim of saving the position of each user of 
the system, the identifier and the last snapshot taken by the user. Therefore, three 
tables have been implemented in order to be accessed by the monitor application and 
the server using an easy architecture. 

2.2   Monitor Client Application 

The Java SE monitor application (Figure 2) will be in charge of showing to the ad-
ministrator the position of all the users of the system. To do that, it will be built a  
 

                   

Fig. 2. Monitor client application’s interface  
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graph with the path of the users. In addition, the application will provide to the admin-
istrator different tasks, for instance, erasing the database, supervising the position of 
the user in a well-know path or even getting the last snapshot taken by one user will 
be allowed. Only the last snapshot will be stored with the aim of avoiding saturation 
problems in the server side. 

2.3   Server 

All the Java ME clients have access to the server using Web Services. So, the Internet 
and an Apache Tomcat server to publish the Web Services will be essential. This 
server will connect with the database in order to update it with the information re-
ceived from the clients. On the other hand, a Wi-Fi communication has been used to 
connect the mobile phones with the server. As a consequence, no firewall rules have 
been modified because port 80 is used.  

Four services are offered in order to achieve the objective desired: 

• recordUser. It adds a new user to the system. It will return an identifier and will 
update the position of the user. 

• recordPosition. It saves the new position of a user, identified with a specific key. 
• saveSnapshot. It will save in the database the reference of the snapshot of a user. 
• createKnowledgeDatabase. It saves the snapshot sent by a user and also updates 

the position where the user is located. What’s more, it will create a knowledgebase 
for the Artificial Vision module. 

3   Java ME Client and Artificial Vision Module 

3.1   Java ME Client 

All the clients will be able to guide the user in an autonomous way. That’s because it 
will be used an Artificial Vision system in order to avoid static objects and to recog-
nize the position of the users. Therefore, the client will send his position and an image 
of the environment (one image per 5 seconds). As a consequence, it should be con-
necter to the Internet all the time. This image will be in a small size because it’s not 
possible to take snapshot in the highest resolution because they are directly taken of 
the video camera. The mobile phone used in the system it was a Nokia’s N80. 

Furthermore, this application has a system of sound to guide the blind user with 
very simple instructions. So, the user will receive the decision taken by the Rule-
Based Expert System to avoid object or follow the path. 

3.2   Artificial Vision System 

Initially, several methods [7] based in the grayscale images. For instance, it was im-
plemented [8][9] a segmentation based on region growing, segmentation based on 
grey scale (Figure 3), Binarization (Figure 4.b), lines and borders detection and some 
operator as Sobel, Kirsch (Figure 4.c), Laplacian , Prewitt or Robinson. Finally, all of 
them were discarded due to the computational cost involved. As a result, we made up 
a segmentation based on the colors of the scene to be considered. Then, all the images 
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were reduced in order to avoid delays in the process of decision (initially at 160x120 
pixels). So, we only kept the central part of the image. 

 

Fig. 3. Segmentation based on grey scale  

 

Fig. 4. (a) Grey scale image, (b) Binarization of a scene and (c) Kirsch’s filter  

Once all the images were preprocessed it started the segmentation process (Figure 5) 
to locate the appropriate regions. Then, it was built a Rule-Based Expert System to 
recognize the different tonalities of the colors, and to take a decision (that it will be 
transmitted to the user). Therefore, four regions can be detected: red (normal path to be 
followed), blue (sky of the scene), green (vegetation of the scene) and White (unde-
fined region to be used in future projects). Within these regions, the system could be 
able to decide if the user is going to crash with a static objet or even in which part of 
the scene the user is located. 

Finally, and due to the difficulty of doing the segmentation processed, we had to be 
developed two methods so that the system could take the right decision. On the one 
hand, it was developed a method to evaluate the proximity to an object. On the other 
hand, it was developed a method to know if a user is going out of the well-known 
path. 

 

Fig. 5. Segmentation based on the tonalities of the colors  
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For the first method, the system goes through the image, from the bottom to the 
upper part of the image, looking for a change from one region to another, that is to 
say, the system record the horizontal reference of the pixel where a different region 
starts). For example, it can seek for changes from red to green region (most common) 
or to the blue one (stranger to find). Thus, the image is divided into four equal parts 
(each guide starts in each one of the quarts that divide logically the image). So, this 
method can handle the proximity to objects and also, when the blind user is unwit-
tingly leaving a safety zone (i.e. if you find that the value of the one guide is much 
higher than other one). In Figure 6, we can see that guide 3 has a higher value than 
guide 1, so the person is going out of the path (moving to the right part of the path). 

 

Fig. 6. First Method developed, where guide 1 < guide 3  

In the second method (Figure 7), while the segmentation is been done, it counts the 
number of pixels classified as red region in two different parts of the image (only 
pixels situated at the bottom of the image). Thus, we can manage unwittingly depar-
tures from the safety zone. 

 

Fig. 7. Second Method developed, where the amount of red pixels in subregion 1 is higher than 
in subregion 2  

3.3   Rules-Based Expert System 

It has been developed a rule-base expert system which contains several rules for each 
region. Therefore, a process to find the correct values of the RGB colors had to be 
done. The algorithm for the blue region is, for instance as follow:  if you find a pixel 
that belongs to the upper-half of the image, the blue component of the RGB space is 
between the values 160 and 256 and that value is superior to the red component of the 
RGB space it has been found a pixel which belongs to the blue region (marked previ-
ously as sky) and so forth with the others regions. 
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4   Results and Contribution to the Field 

The cost of the system is quite low in comparison with the cost of a guide dog (it 
could take many months to instruct this kind of dogs and almost 38.000$ [10]). That’s 
because of the use of open source technologies which equilibrate the cost of buy a 3G 
mobile. In contrast, this system could improve the standard of life of the handicapped 
person because it avoids the long process of memorize the routes (what could take a 
considerably amount of time). 

The system has presented a clear problematic related to the computer vision mod-
ule, especially with the capacity of computation and the performance (some delays 
appeared in the response of the system). As a consequence, a different positioning 
system is needed, and as a result, all the resources could be dedicated to the object 
detection. Finally, the time dedicated to the whole process, that is to say, capturing 
images, segmentation image processing, making a decision and sending the image and 
contextual information to the server; take towards 2.1 seconds, so it could be used in 
some situations where enough time is available. 

As it is shown in Table 1, the execution time varies due to the state of the device 
(whether it is busy or not). Furthermore, some others unexpected delays could appear 
during the execution of the system (i.e. Trying to access to the camera when it is no 
ready). As a consequence, the time for taking a snapshot could even rise to the 5 sec-
onds approximately. 

5   Conclusion 

Firstly, a continuous optimization process has been done to the computer vision mod-
ule in order to create a distributed client-server system. So, wasting operations and 
redundant image readings have been omitted [11] with the intention of static object 
detection in the route and also, in order to control when the user is going out of the 
known route. Meanwhile, the monitor application supervises the position of the users 
registered.  

Secondly, a Nokia N80 has been used in this project, so the current mobile phones 
(for instance iPhone or HTC) would probably improve the final performance of our 
system. That is due to having better resources and predictably better operative system.  

As a final conclusion, our suspicions about the difficulty creating a computer vi-
sion system for the external environment have been refuted. It’s quite complicated 
due to the changes in the illumination and difficulty of recognize unexpected objects. 
Therefore, it is a complicated problem but doable whether it’s used together with 
other engineering techniques. Thus, it could be viable in well-know indoor environ-
ment, where meteorological condition doesn't affect to luminosity and where sonar 
can be really effective.  

With reference to future works, a positioning technology like GPS could give bet-
ter results. Moreover, other jobs that can improve the system are, for instance, the 
recognition of new routes, Wi-Fi triangulation, dynamic object detection, face recog-
nition system in order to avoid the authentication process or implementing a VoIp 
technology to communicate Supervisor with the blind person. 
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Abstract. Indexing moving objects usually involves a great amount of updates, 
caused by objects reporting their current position. In order to keep the present 
and past positions of the objects in secondary memory, each update introduces 
an I/O and this process is sometimes creating a bottleneck. In this paper we deal 
with the problem of minimizing the number of I/Os in such a way that queries 
concerning the present and past positions of the objects can be answered  
efficiently. In particular we propose a new approach that achieves an asymp-
totically optimal number of I/Os for performing the necessary updates. The ap-
proach is based on the assumption that the primary memory suffices for storing 
the current positions of the objects.  

Keywords: Information Systems, Persistence, I/O complexity. 

1   Introduction 

Objects that change their position and/or shapes over time introduce large spatio-
temporal data sets. The efficient manipulation of such data sets is crucial for an in-
creasing number of computer applications (location aware services, traffic monitoring 
etc). In the real time version of our spatiotemporal problem, we can consider a client-
server architecture where each moving client (object) sends its position to the server, 
at discrete times. The server collects information reports (messages) of the form (ob-
ject Id, current-cell, current time) from the moving objects, every P seconds. We 
assume that the objects move in a 2 dimensional space. By current position of an 
object we mean the position indicated by the last message sent by the object. Note 
that the actual current position is unknown, and one can only guess, according to the 
latest position, and the speed vector of the object. The term “real time”, is used to 
denote that the updates on the data structures (in secondary memory) caused by the 
messages (sent by the vehicles) are not postponed, but instead, these structures are 
updated with every incoming message.  

In building a system to index moving objects, we have two alternatives for index-
ing the involved space (which is a 2-d space in our case), static and dynamic indexing. 
In this paper we present an approach based on static indexing of the involved space, 
that store the incoming messages by sparing an asymptotically optimal number of 
I/Os (in [6], which is an extended version of this work, we also present an approach 
based on dynamic indexing). By “asymptotically optimal”, we mean that the incom-
ing messages are stored by sparing O(1) I/Os per O(B) messages, where B is the num-
ber of messages that fit into a disk block. 
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Optimizing the updates of existing multidimensional index structures (mainly the 
R-tree) is the target of many recent efforts (see [3], [4], [7], [8], [9], [11]). A common 
part of most of these solutions is a secondary index structure, used for accessing the 
leaf of the main indexing structure that contains a given object. This secondary index 
structure is used to avoid the multiple paths search operation in the R-tree during the 
top-down update. This way, a bottom-up approach is proposed.  

Compared with the related work described above, our work differs because of the 
combination of the following three characteristics: i) we use a worst case efficient 
data structure instead of the R-tree, which is not very efficient under a large amount 
of updates, ii) we aim at storing not only the present positions of the objects, but also 
the past ones, and iii) we incorporate a theoretical framework for presenting asymp-
totically optimal solutions, in contrast with most of the related work, which are im-
plementation oriented. 

2   Problem Definition 

As is obvious, storing the past positions of objects requires the use of secondary stor-
age. Given that a large number of objects is being tracked, the main concern is facing 
the bottlenecks caused by the large volume of I/Os. The parameters involved are 
summarized as follows. 

N: The maximum number of tracked objects. 
M: The amount of main memory used. 
P: The time period of communication between the objects and the base station, 

measured in seconds. 
B: The number of messages that fit into a disk block. 
W: The total number of messages received by the system during the tracking time. 
 
Definition 1: An I/O may be of one of the following two types: 

• Message storing I/O, which stores some (optimally O(B)) messages, into a 
disk block. 

• Rebalancing I/O: This I/O is caused by the rebalancing operations of the in-
dexing structure. 

A solution that accomplishes efficient storage of the incoming messages in real time 
clearly satisfies the following property. 
 
Property 1: The total number of message storing I/Os for storing the total number of 
messages (W) received by the system is O(W/B). 

Property 1 allows us to maximize the number of tracked vehicles, N, or to reduce 
the value of P. Our target in this paper is to provide solutions that satisfy property 1. 
For our purposes, it is assumed that the primary memory is sufficiently large to store 
the current position of tracked objects and it seems that this is a reasonable assump-
tion (see [6]). We work on the external-memory model of computation (see [1]). This 
means that the only measurement of efficiency we use for the solutions of this paper 
is the number of I/Os i.e., we are not interested in measuring the time spent for actions 
in primary memory. Also, we assume that the position of an object at any time  
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instance t, is the one dictated by the last message sent by the object, before t. Due to 
space limitations, many details are omitted. However, they can be found in [6]. 

The remainder of the paper can be summarized as follows: The partially persistent 
B-tree, briefly presented in Section 3, represents the base structure for the description 
of the proposed approach. Assuming that no rebalancing I/Os occur, Section 4 aims at 
reducing the message storing I/Os. The reduction of the rebalancing I/Os is addressed 
in Section 5.  

3   Partial Persistence 

The approaches to be presented in the next sections are based on the partially persis-
tent B-tree (see [2], [10]), which is briefly presented in this section. In general, a par-
tially persistent B-tree is a modified B+-tree. Its internal nodes contain index records 
and its leaves contain data records. A data record contains the fields key, start (the 
time instance that the record was inserted into the tree), end (the time instance that the 
record was “deleted”), and info (information associated with the key). An index record 
contains the fields key, start, end and ptr, where ptr is a pointer to a node of the next 
level. The node pointed by the ptr pointer contains keys no less than key, has been 
created at the time instance start and has been copied at the time instance end. A data 
record is active (live) if its end field has value ‘$’, i.e. it has not been updated, “de-
leted” or copied to another node. If this is not the case, the data record is inactive 
(dead). Thus, to “delete” a record we just set its end value to the current time. An 
index record is active if it points to an active node at the immediately lower lever.  

The space consumption of optimal partially persistent B-trees is O(m/B) blocks 
(where m is the total number of updates) and updates can be performed in 
O(logB(m/B)) worst case time. In the amortized case, the update time is constant.  

4   The Solution 

We consider a grid on our 2-dimensional map. Each incoming message is a tuple (Oid, 
Cid, t), where Oid is the id of the object that sent the message, Cid is the id of the cell 
that contains Oid, and t is the time at which the message was sent. For simplicity, we 
assume that each object can determine its current cell, i.e., it has some computational 
power. If this is not the case, the current cell can easily be determined by the system, 
with a simple calculation. The objects inside each cell are indexed by a partially per-
sistent B-tree. Each time an object leaves a cell C2 and enters another cell C1, its tuple, 
which is located in C2 is set to inactive, by replacing the value $ of its end field by the 
time at which the object sent the message. Next, a new tuple for this object is inserted 
into the persistent B-tree of C1. Its start value is set equal to the time at which the 
message was sent, and its end value is set to $. This approach is described in Subsec-
tions 4.1 and 4.2. To avoid complicated details, we assume that if an I/O is needed, it 
is performed immediately. Note that although this is an unrealistic assumption, it 
allows for simplifications. The realistic assumption is that if an I/O is needed, a re-
quest for this I/O is inserted into a buffer, and the I/Os are performed from this buffer, 
in a FIFO order. We call this buffer, the I/O buffer. In Subsection 4.3, we analyze the 
approach by taking into account this last, realistic assumption. Keep in mind that 
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during Section 4, we assume that no rebalancing I/Os occur. We are going to deal 
with the rebalancing I/Os in Section 5. 

The static indexing strategy is suitable for processing range queries based on spati-
otemporal range predicates, i.e., pairs (S, T) where S is a spatial constraint and T is a 
temporal constraint which can be either a time instance or a time interval. The output 
of the query is either the set of objects inside S at the time instance T, or the set of 
objects inside S at some time instance during the time interval T.  A detailed descrip-
tion of how such predicates can be processed by using the static indexing approach is 
omitted due to space limitations, but it can be found in [6].  

4.1   Data Structures 

For each cell Ci of the grid, we maintain in secondary memory a partially persistent 
B-tree, called PBCi. In primary memory we maintain the following data structures: 

• For each cell Ci of the grid, we maintain an indexing structure called active_PBCi,. 
Let Ci be a cell. PBCi contains both active and inactive nodes. The active_PBCi is 
the tree defined by the active nodes of PBCi and the pointers that connect these  
active nodes. For every leaf V of the active_PBCi, there is a leaf X in PBCi which 
satisfies the following property. At the time V was created, X was also created to be 
identical to V. We call X, image of V, and we store into V a pointer to X. 

• A table A with the tracked objects. Suppose that we receive a message from object 
i. Then entry A[i] contains the current cell of the object. 

4.2   Algorithm to Handle Incoming Messages 

Suppose we receive a message (Oi, Ck, t). The algorithm for the processing of this 
message is the following: 

Step 1:  We go to A[i] and find the current cell of Oi. Let Cj be that cell. If Ck = Cj, 
we do nothing. Otherwise we store Ck, in A[i] and proceed to Step 2. 

Step 2:  We find the appropriate leaf V in the active_PBCk and insert into it the new 
tuple. If V is not full, we are done. If V is full we may have either to split, or merge 
V with a neighboring leaf. In either case, one or two new leafs must be created. 
Figure 1 shows the actions of Step 2, in the case at which V is split into two leafs, 
named V1 and V2. We execute the insertion algorithm of the partially persistent B-
tree on the active_PBCk, with one difference: we throw away all the inactive 
nodes. For example, in Figure 1, leaf V is thrown away when the algorithm fin-
ishes. By following the pointer from V we reach X, the image of V. We then up-
date X, to be identical to V. Next, we proceed with the insertion algorithm on 
PBCk, and we create the image leaf of each new leaf created by the insertion algo-
rithm in the active_PBCk (X1 is the image leaf of V1 and X2 is the image leaf of V2). 
We connect each new leaf in primary memory, with its image leaf in secondary 
memory. 

Step 3: In the active_PBCj, we find the leaf that contains the tuple of Oi. We execute 
the deletion algorithm of the partially persistent B-tree on the active_PBCj, in or-
der to delete the tuple of Oi, in the same way we executed the insertion algorithm 
in Step 2.  
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Fig. 1. Deactivating leaf V in cell Ck leads to updating its image leaf, X, on disk 

4.3   Analysis of the Solution 

In this subsection we add to the approach already presented in subsection 4.2, the 
realistic assumption that an I/O buffer exists. Whenever a leaf in main memory is 
deactivated, it is inserted into this I/O buffer. I/Os in this buffer are processed in a 
FIFO order. Once the I/O indicated by the leaf has been served, the space in main 
memory which was occupied by the leaf is set free. Due to this, the definition of ac-
tive_PBs has to be revised as follows: If Ci is a cell of the grid then the active_PBCi 
contains all the active nodes of PBCi plus the inactive nodes in the I/O buffer. 
 
Lemma 1: If W is the total number of messages received by the system, then the 
approach of this section, stores these messages in O(W/B) message storing I/Os, i.e., 
property 1 holds: 
 
Proof: Omitted (see [6]).  
 
To determine the amount of main memory consumed by the approach of this section, 
we notice that this amount is equal to the space (S1) occupied by the active nodes, plus 
the space (S2) occupied by the deactivated nodes. Each node inside the I/O buffer will 
be deleted from the active_PB when the I/O has been served. 
 
Lemma 2: S1 is Θ(N). 
 
Proof: Omitted (see [6]).  
 
Lemma 3: S2 is Ο(N). 
 
Proof: Omitted (see [6]).  
 
From Lemmas 2 and 3, it follows that M = Θ(N). The secondary memory used is 
O(W/B) blocks. 
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5   Dealing with the Rebalancing I/Os 

In Section 4 we assumed that no rebalancing I/Os occur, and this assumption is not 
realistic. Indeed a message storing I/O may trigger a non-constant number of rebal-
ancing I/Os. However, in case that the tracking period is longer than P (which is a 
realistic assumption), the amortized number of rebalancing I/Os per message storing 
I/O is constant, because the amortized update cost of the partially persistent B-tree is 
constant. Thus, Property 1 holds for the solution of Section 4, even if we take the 
rebalancing I/Os into account. For a strictly theoretical solution (without the above 
realistic assumption), it suffices to guarantee that after a message storing I/O, O(1) 
rebalancing I/Os in the worst case may occur. Thus, to solve the problem, we need a 
partially persistent B-tree with constant worst case update time. Such a structure was 
recently presented (see [5]), and by adapting it in Section 4 as our basic tree structure, 
we achieve O(1) rebalancing I/Os per message storing I/O, in the worst case.  
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Abstract. In this work, we present an activity developed for the prac-
tical lessons into the subject Fundamentos Matemáticos de la Ingenieŕıa
which belongs to the graduate program of Ingeniero Técnico en Diseño
Industrial (Industrial Design Technical Engineering).

In this one, the students are grouped with the aim of working together
in the subject contents along the whole course. Every group has its duty
and, as the result of the activity, they have to give back a writing form
and to show the solutions in the classroom. We show that the results are
amazing.

1 Introduction

The aim of a teacher must mainly consist on transmiting the specific knowledge
of the studying planning of a particular subject (product). But, we sometimes
forget the other side: the students. They are the clients, the persons whom the
product is produced for. Therefore, there is a complementary activity which
oughts us to verify the result of the process, i.e. we have to check if the student
has lernt such knowledge and which is the quantity of knowledge they have. This
last behaviour is related with the quality compromise or the client satisfaction
with the product, in our case it is developed into the teach-learn process.

This task is heavier when the subject is about Mathematics in a Technical
Career and the students are into the first course. These students who will become
engineers think about Mathematics as an auxiliary tool instead of a main subject.

We also have to take into account that we are immersed into a main change
into the spanish University. We are adapting the actual careers into new Gradu-
ate courses with the following introduction of the ECTS credit (European Credit
Transfer System). Therefore we wanted to have an experience with

1. the way in which the students learn the subject,
2. the way in which we have to qualify the outwards activity of the student,
3. the activity of Resolución de problemas (exercise solver), and
4. the competency of Trabajo en grupo (work group).
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Here, we present our experience about the changes introduced in the practical
lessons (practical credits of the subject). These were previously dedicated to
the solution of problems with a symbolic solver, and the main responsable of
the activity was the teacher. Now, we have organized the classroom into several
groups, using the Resolución de problemas (exercise solver) technique. With the
aim that this activity would be useful to verify the individual knowledge of every
student. All the activity is proportionally included into the final qualification
of each student. A large and rapidly growing body of research confirms the
effectiveness of this kind of learning in higher education [1,2,3,4,5].

The paper is organized as follows: Section 2 indicate the scenary of the subject,
next we will describe the proposed activity. In Section 4, we will introduce an
example of a practice day and, in the final Section we will introduce the obtained
results.

2 Preliminaries

We have developed this case study with the first year students of the Industrial
Design Technical Engineering career. The name of the subject is Fundamentos
Matemáticos de la Ingenieŕıa (Mathematical Preliminaries in Engineering). And
the study is centered in the practical credits of such one.

The main difficulty of our students is their diversity: bachelor, technical for-
mation, olders students that failed in previous years,. . . . So, the first day of the
subject, we make a test about they mathematical background. Also we are in-
terested in a new information: their previous studies. At least the 50% of the
students are from a Scientific-Technical Bachelor, with a high level in Mathemat-
ics because this career has a number of students limitation. On the other hand
we find people provided by Technical Studies with a very low level in mathemat-
ics. Finally, we have a new case, the students which reenter in the subject after
several nonstuding years (job, other subjects in the career,. . . ) with the aim of
completing (or ending) the formation.

The subject Fundamentos Matemáticos de la Ingenieŕıa is a whole year one,
with 9 credits (6 of them are theoretical and 3 of them are practical). Its contents
are classical in a first course in Engineering: Linear Algebra, Calculus (Differ-
ential and Integral) and Differential Equations. The level is slightly higher that
the provided in the last courses of Bachelor and the novelty in the knowledge
reaches half part of that one.

The proccess of learning is splitted into theoretical and practical credits. We
use the theoretical credits to expose the theoretical contents of the subject. The
last years the practical ones where employed to instruct them about symbolic
calculus software. The results of this division were not satisfactory because we
did not assure neither the success of the mathematical knowledge learning nor
the learning of the software. Therefore, we thought about a different approach
that we present here. This one transform the computer practical lessons into
group work.
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3 Activity

We planned for the practical credits of the subject the following activity. They
have to elaborate six practical exercises along the whole course (it is a yearly
subject). These practical exercises are distributed uniformely along the year. We
try to make three exercises each quaterly, which means that every month the
students have to prepare a practical activity.

This activity conforms the 30% of the final qualification of the subject. They
are in the form of Resolución de Problemas (problem solver) and with the tech-
nique of Trabajo en grupo (group work).

The groups are formed ramdomly. They are composed by at most six persons
and built by the proper students and we respect their affinity, we only take a
chance in trouble solution. In this year, 94.74% of the total of the students have
taken part in the activity. They were distributed into 15 groups, the teachers
have composed only three of them. We have tried that the students with low-
level in mathematics would be distributed uniformly into the groups because
this is the group of students which has higher possibilities of retiring from the
activity. Of course, there were some of the students which abandon the subject
but the percentage was lower than in previous years.

4 Practice Days

The work to make is divided into in-class exercises and out-of-class tasks. The
period of a practice last four weeks, one month, along four two hours sessions.
All of them take place at the theory classroom.

We have splitted groups in two parts, because of the number of groups. In such
way, the exercises assignment is given to a part of the groups in the first practical
session and in the second one to the rest. These two practical sessions consist on
the solution of the exercises at the classroom employing all the knowledge they
obtain along the theoretical classes. During this period of time one of us stays
in the classroom as a technical support to solve all the doubts about the work.
Also this teacher controls the work made by each group, not only to examine
(the assistance of all the members of the group) but also to check the behaviour
of each group. We observe that there are a diversity of behaviours, some of them
divide individually the exercises and then they comment the doubts and the
results; other groups solve the exercises all together and one of them take note
of all the results, comments and calculus. The evaluable task of this first session
is a draft of the final work where they include the solution of the problems
and they will give the teacher to correct both the evaluation and the incorrect
procedures.

From now on, the students has their out-of-class task. They have to solve all
the problems they did not solve in-class. Also they have to answer all the doubts
they have in the solutions. This work could be individual or cooperative. This
one is common in almost all the groups of the subject. The second evaluative
aspect consists on a talk with the teacher about the work, during the next week.
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This is made by the whole group. All of them could take the option of making
more reunions with the teacher both individually and collective. In this session,
the draft is given back to the group with the corrected exercises. In such session,
the teacher explains the exercises (the corrected and the uncorrected) and solve
the errors. At this time, the teacher analyzes the activity of all the members of
the group in the solution of the exercises. Once they make this meeting, they
have to complete the right solution of the problems and to make a final form
which includes both the complete and right solution and a work diary. In this
one, they have to explain briefly the way in which they made the activity. This
is a basic task because it allows us to have a feedback about the period of time
that the activity lasts.

Last week the next in-class session takes place. Each student group must to
give the teacher the form of the activity in which they have to complete the
instructions given with the exercises. Also they have to make an exposition
about the problems in the classroom. The teacher select the student and the
exercise and all together give him a qualification which also corresponds to all
the group. These two activities are evaluated. The oral exposition is considered
at the moment with cooperative evaluation. The final form is evaluated following
the norms given in the practical exercise. All the groups know previously what
is going to evaluate.

Then all the studens assist for 5 hours each practice, i.e. 30 hours which
complete exactly the three practical credits of the subject.

5 Results

Now we show the results of the activity. As a first remarkable result, we have
obtain that all the students work the subject continuously. This is one of our
aims because we consider that this subject needs a continuous effort to pass.
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Fig. 1. Comparative number of students in the exams
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We can observe in Figure 1 that the number of students which have continued
working the subject until the second partial exam has been greater both quantity
and percentage than the previous years.

With respect to the second aim, we have to celebrate the success, i.e. the
number of students that passed the exam has been increased a lot as we can see
in Figure 2.

20,00%

25,00%

30,00%

35,00%

40,00%

45,00%

2007/08

2008/09

0,00%

5,00%

10,00%

15,00%

20,00%

25,00%

30,00%

35,00%

40,00%

45,00%

Algebra Calculus

2007/08

2008/09

Fig. 2. Comparative percentage of students that pass the exams

Finally, we want to notice that the fact that the students give back a work
diary allow us to verify the time that the students need to follow the subject.
These data allow us to deduce that the mean time dedicated to each practice has
been 10 hours in group work and 2 hours in an individual work. These quantities
are into the parameters we managed when we propose this activity.
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Abstract. The stage of implementation of Bologna process will finish
in Spain, and in particular at the University of Valladolid, into a few
years. The new rules, in fact the ones related to new degrees, intend to
provide more opportunities for european students in many senses: Know-
ing different universities, countries, and languages; new job opportunities
coming out from the compatibility of the european degrees, and so on.

However some criticism deserve to be done, at least when involved in
subjects so-called as Basic Formation as the one where the author of this
paper works such a is Applied Mathematic field. In this paper we on the
fact that not all new features of the Bologna process are expected to suc-
cess, and that despite of several methodologies have been implemented
and tried (even before Bologna process starts), the academic results are
being not so good as expected.

1 Introduction

The University of Valladolid (Spain) is ready to finish the practical implemen-
tation of the new degrees according the Bologna’s rules. These rules establish as
founding philosophy the responsibility of all parts involved in the Higher Edu-
cation in the european space. On the one hand the institutions promoting these
changes as well as all education innovations leading to a successful implemen-
tation, and encouraging at the same time to the Universities to get the higher
rates of quality in Europe and all around the world. On the other hand profes-
sors should change the way of doing applied up to now, i.e. adapting his mind
to the new rules. The professors should offer to the students new learning tools
in a wide sense: on-line information, academic help, tutorials, printed notes,...;
laboratory practices, seminars, home-works,...; updating of learning methods,
subjects, fields of research,...; contacts with other Universities to get fellows...;
and many others. Finally, the students should realize about the importance and
interest for themselves to make the most of his stay at the University, not only
by the final qualifications, but also by the opportunities they can get while and
after this period (jobs, fellows, learning opportunities,...).

� The author’s research has been supported Department of Applied Mathematics of
the University of Valladolid.
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The criticism of Bologna process is about this question: After this kind of
educational revolution, are the final results as good as expected? Some answers
are discussed in the next sections which come out in view of the results observed
at the University the author works, and might be are of application in some
others Universities and countries. In this case we will not focus on some other
questions as for example Are all involved parts right doing?, which by chance are
interesting question too.

2 Framework

From several years ago we (the author of this paper and some colleagues) are
working on the Bologna process, which means adapting the higher education at
the University of Valladolid to the new Bologna’s framework.

That job has focused, from the beginning of this process, on the degrees in
technical engineering (to be transformed into the new degrees) and has started
several years ago. In particular, four years ago we decided to gradually adapt
the learning methods with new strategies, in particular:

– Seminars, with public presentations
– Home-works involving a bit more complicate works that merely class-room

exercises
– Lab practices and tasks for working groups
– ...among some others

This methodology intents to develop transversal skills in the students, such a the
capability of doing public dissertations, of making reports on fixed subjects, of
leading and manage working groups, and might be the most important and link-
ing with the previous section, of taking some responsibility in his own learning
capabilities.

This experiences haven been implemented for first and second year students,
the subject has been basic mathematics: (in a few words) basic calculus, alge-
bra, and numerics, and advanced calculus including differential equations. In
this paper the discussion will mainly focus on the course Métodos Matemáticos
I whose content is precisely Advanced Calculus. This course take part of the
program of Technical Electronic Engineering, which is a three years degree. As
we commented this degree will transform into the new engineering degree from
the next season on.

3 Brief Description of Activities

The proposal of activities follows this methodology (without describing precisely
contents which can be more specific and technical):

– Two home-works have proposed, none of them compulsory, under the fol-
lowing rules:
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• These works have to be done by working groups (4-6 peoples/group).
• These works consist in solving a list of exercises and theoretical questions.
• Students have to do a public dissertation on the development of such a

task.
• A six-pages report has to be presented, under certain rules fixed by the

professor.
– The evaluation of these works is as follows:

• In case of participating in this methodology the qualification of these
works is up to 30% of the total qualification. The rest of qualification
will correspond to the final exam (written, as classical).

• The evaluation take into account several items: Public presentations and
discussion of results, quality of the report, the methods to solve the
problems, bibliography,...

Any way there will be a final exam, where the students participating in this
methodology can avoid the parts of the exam afforded in the works. The rest of
student can reach the whole qualification just by solving the whole exam.

This methodology, known as cooperative learning, intends to develop the
transversal skills commented in the previous section.

4 Conclusions

Despite of the methodology has been followed each year by a high percentage
of students (let us recall that the participation is not compulsory) the results
has been not so good as expected. In particular, some data of the last courses
(from 2007/08-2009/10, three years) where this methodology worked are shown
in Table 1.

Table 1.

Course: Métodos Matemáticos I(∗)

Data 2007/08 2008/09 2009/10
Number of students 44 48 32

Partipants in the meth. 40 (90%) 33 (68%) 29 (90%)
Pass the course 30 (68%) 33 (68%) 20 (62%)

Pass the exam (no home-works)(∗∗) 20 (45%) 14 (29%) 12 (37%)
Pass the home-works 26 27 23

(*) Data refers to qualifications in the first attemp.
(**) Pass the course without taking into account the home-works
qualifications (the percentage is over the number of students).

The main conclusions one can notice, in view of Table 1, and in addition by
my our teaching experience, can be briefly summarized as follows:
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– First of all a high participation of students in the methodology we proposed
is observed. This can interpreted as the student are very concerned with the
Bologna process.

– The number of students passing the course improved with this methodology
(despite Table 1 does not show a longer history of data) which turns out to
be be very motivating.

– The most disappointing however is the data in the fourth row (Pass the exam
without home-works). This looks like the students realize that the exam is
not important and the most important are the home-works and comple-
mentary activities. In fact, it can be observed that the low qualifications
in the exams is closely related with the low level in mathematics which is
dramatically falling down. I understand that complementary activities we
are promoting (in the Bologna language the transversal skills) are getting
an overvalued importance, much more than the knowledge of the subjects of
the course itself.

These thoughts open so many questions: Are we right doing?, Are the student
ready for new framework?, Is might be the philosophy of the Bologna process
wrong? Are we “over–evaluating” the complementary activities? Shouldn’t we
mainly promote the students skills in the subjects of each course over other
items?
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matemáticas en ingenieŕıa técnica. Actas del XV CUIEET, Valladolid, Spain (2007)

5. European Ministers of Education: The European Higher Education Area Bologna
Declaration, Bologna (1999)

6. Felder, R.M., Brent, R.: Effective Strategies for Cooperative Learning. J. Cooper-
ation & Collaboration in College Teaching 10(2) (2001)



436 E. Cuesta

7. Group GREIDI: Profundización en la aplicación de experiencias de aprendizaje
activo en el ámbito de la ingeniera. Proyecto UV31/04, Agencia para la Calidad
del Sistema Universitario en Castillay Len (2005)

8. Monereo, C., Pozo, J.I.: La Universidad ante la nueva cultura educativa. Sntesis,
S.A., Madrid (2003)
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Abstract. The paper is aimed to analyse the application of several scientific ap-
proaches, methods, and principles for evaluation of quality of learning objects 
for Mathematics subject. The authors analyse the following approaches  
to minimise subjectivity level in expert evaluation of the quality of learning ob-
jects, namely: (1) principles of multiple criteria decision analysis for identifica-
tion of quality criteria, (2) technological quality criteria classification principle, 
(3) fuzzy group decision making theory to obtain evaluation measures, (4) nor-
malisation requirement for criteria weights, and (5) scalarisation method for 
learning objects quality optimisation. Another aim of the paper is to outline the 
central role of social tagging to describe usage, attention, and other aspects of 
the context; as well as to help to exploit context data towards making learning 
object repositories more useful, and thus enhance the reuse. The applied ap-
proaches have been used practically for evaluation of learning objects and 
metadata tagging while implementing European eQNet and te@ch.us projects 
in Lithuanian comprehensive schools in 2010. 

Keywords: Learning object, multiple criteria decision analysis, optimisation 
methods, expert evaluation, quality criteria. 

1   Introduction 

eQNet is a three-year (September 2009-2012) Comenius Multilateral Network [3] 
funded under the European Commission’s Lifelong Learning programme (LLP). The 
project is coordinated by European Schoolnet (EUN) and involves 9 Ministries of 
Education or agencies nominated to act of their behalf. The primary aim is to improve 
the quality of learning objects (LOs) in European Schoolnet’s Learning Resource 
Exchange (LRE) [8] which currently offers almost 130,000 LOs and assets from over 
25 providers. As a pan-European service, the LRE particularly seeks to identify LOs 
that “travel well” (i.e., reusable) across national borders and can be used in a cultural 
and linguistic context different from the one in which they were created [3]. 

eQNet will do this by establishing a network consisting of researchers, policy mak-
ers and practitioners (teachers) that will develop and apply “travel well” quality criteria 
to both existing LRE content as well as that to be selected in future from national re-
positories. The vision driving the LRE is that a significant percentage of high quality 
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LOs developed in different countries, in different languages and to meet the needs of 
different curricula can be re-used at European level.  

eQNet will provide a forum for joint reflection and co-operation related to the ex-
change and re-use of educational content and allow network members to: (1) better 
share information and expertise particularly related to “travel well” quality criteria 
(pedagogical, technical and intellectual property rights (IPR) factors); (2) develop 
new frameworks to improve the quality of LOs and metadata in both national reposi-
tories and the LRE, including the growing volume of user-generated content and 
metadata, as well as to improve the multilinguality of LRE content as a result of the 
translation of metadata, making use, where appropriate, of automatic metadata trans-
lation approaches and technologies; (3) enable schools to participate in a Community 
of Practice related to the use LOs at European level.  

Major results will include: the development of “travel well” quality criteria to more 
easily identify LOs with the potential for cross-border use (this work package is coor-
dinated by Lithuanian partner, in particular by the author of the paper); the practical 
application by teachers of these criteria to >3,500 LOs in the LRE; ‘showcases’ of the 
best of these LOs in a “travel well” section of the LRE portal; where necessary, the 
enrichment of selected LOs with new or better metadata; a Community of Practice for 
teachers around these LOs [3]. 

2   Methodology of the Research 

One of the main features achieving the high LOs effectiveness and efficiency level is 
LOs reusability. The need for reusability of LOs has at least three elements: (1) inter-
operability: LO is interoperable and can be used in different platforms; (2) flexibility 
in terms of pedagogic situations: LO can fit into a variety of pedagogic situations, and 
(3) modifiability to suit a particular teacher’s or student’s needs: LO can be made 
more appropriate to a pedagogic situation by modifying it to suit a particular teacher’s 
or student’s needs [4].  

Reusability of LOs (or their ability to “travel well” between different contexts and 
education systems) is considered by the authors as a part of the overall quality of LOs. 
This means that any high quality LO has some reusability level (or potential to “travel 
well”), but this does not mean that any reusable LO is quality one. 

The main problem analysed in the paper is how to establish (1) a ‘proper’ set of 
LOs “travel well” quality evaluation criteria which should reflect the objective scien-
tific principles of construction a model (criteria tree) for LOs “travel well” quality 
evaluation, and also (2) a ‘proper’ method for evaluation of LOs quality.  

Expert evaluation is referred here as the multiple criteria evaluation of LOs aimed 
at selection of the best alternatives (i.e., LOs) based on score-ranking results [6]. If 
the set of decision alternatives (LOs) is assumed to be predefined, fixed and finite, 
then the decision problem is to choose the optimal alternative or, maybe, to rank 
them. But usually the experts have to deal with the problem of optimal decision in the 
multiple criteria situation where the objectives are often conflicting. In this case, an 
optimal decision is the one that maximises the expert’s utility. These principles of 
identification of quality evaluation criteria have been analysed in multiple criteria 
decision analysis (MCDA) theory related research works, e.g., [2].  
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Evaluation of LOs quality is a typical case where the criteria are conflicting, i.e., 
LOs could be very qualitative against several criteria, and not qualitative against the 
other ones, and vice versa. Therefore, the authors propose to use MCDA approach for 
creation of LOs quality evaluation model and method.  

LOs multiple criteria evaluation method is referred here as the experts’ additive 
utility function represented by formula (1) below including LOs evaluation criteria, 
their ratings (values) and weights [6]. This method is well-known in the theory of 
optimisation methods and is named “scalarisation method”. A possible decision here 
could be to transform multi-criteria task into one-criterion task obtained by adding all 
criteria together with their weights. It is valid from the point of view of the optimisa-
tion theory, and a special theorem exists for this case [6].  

Therefore, here we have the experts’ additive utility function: 

∑
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where f i  (X j) is the rating (i.e., non-fuzzy value) of the criterion i for the each of the 
examined LOs alternatives X j. The weights here should be ‘normalised’ according to 
the ‘normalisation’ requirement 
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The major is the meaning of the utility function (1) the better LOs meet the quality 
requirements in comparison with the ideal (i.e., 100%) quality. 

3   Literature Analysis and Research Results  

This section is aimed (1) to apply the aforementioned scientific approaches to propose 
a suitable scientific model and method for evaluation of quality of LOs, (2) to present 
LOs experimental evaluation results, and (3) to present social tagging approach to 
enrich multilingual LOs metadata in eQNet. 

3.1   Learning Objects Quality Evaluation Model 

The following principles of identification of quality evaluation criteria are relevant to 
all MCDA approaches: (1) value relevance; (2) understandability; (3) measurability; 
(4) non-redundancy; (5) judgmental independence; (6) balancing completeness and 
conciseness; (7) operationality; (8) simplicity versus complexity [2]. 

On the other hand, according to the technological quality criteria classification 
principle, we can divide technological quality criteria into ‘internal quality’ and  
‘quality in use’ criteria of the educational software such as LOs. ‘Internal quality’ is  
a descriptive characteristic that describes the quality of software independently from 
any particular context of its use, while ‘quality in use’ is evaluative characteristic of  
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software obtained by making a judgment based on criteria that determine the worthi-
ness of software for a particular project. Any LOs quality evaluation model (set of 
criteria) should provide the experts (decision makers) the clear instrumentality who 
(i.e., what kind of experts) should analyse what kind of LOs quality criteria in order to 
select the best LOs suitable for their needs. According to aforementioned principle, 
‘internal quality’ criteria should be mainly the area of interest of the software engi-
neers, and ‘quality in use’ criteria should be mostly analysed by the programmers and 
users taking into account the users’ feedback on the usability of software [6]. 

The authors have applied these two principles in their papers [5], [6] on techno-
logical evaluation of the learning software, and thus have identified a number of LOs 
technological quality evaluation criteria presented in the technological part of the LOs 
quality evaluation model presented in Fig. 1. 

 

Fig. 1. LOs quality evaluation model (criteria tree).  

On the other hand, the authors have analysed a number of existing models (sets of 
quality evaluation criteria) for evaluation of pedagogical quality of LOs, e.g., [1], [7], 
[9], [10], and [13].  
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The suitable criteria based on MCDA principles [2] are: (1) interactivity, strong 
visual structure (animations, images and short videos are travelling best); (2) language 
independence or low language dependence (easily translatable) or multilinguality; (3) 
ease of use, intuitiveness. Intellectual property rights (IPR) criterion should also be 
considered here [5]. 

Therefore, the authors propose to construct the LOs quality evaluation model (see 
Fig. 1) based on the literature analysis, MCDA principles of identification of quality 
evaluation criteria, and technological quality criteria classification principle. 

3.2   Learning Objects Quality Evaluation Method 

The widely used measurement criteria of the decision attributes’ quality are mainly 
qualitative and subjective. Decisions in this context are often expressed in natural 
language, and evaluators are unable to assign exact numerical values to the different 
criteria. Assessment can be often performed by linguistic variables: ‘bad’, ‘poor’, 
‘fair’, ‘good’ and ‘excellent’. These values are imprecise and uncertain: they are 
commonly called ‘fuzzy values’. Integrating these different judgments to obtain a 
final evaluation is not evident. Therefore, the authors have proposed to use fuzzy 
group decision making theory to obtain final assessment measures [11]. Linguistic 
variables conversion into non-fuzzy values of the evaluation criteria is as follows: 
‘excellent’=0.850; ‘good‘=0.675; ‘fair’=0.500; ‘poor’=0.325; ‘bad’=0.150 [6]. 

The weight of the evaluation criterion reflects the experts’ opinion on the crite-
rion’s importance level in comparison with the other criteria for the particular needs. 
For example, for the most simple (general) case, when all LOs evaluation criteria are 
of equal importance (i.e., we pay no especial attention to LOs reusability criteria), the 
experts could consider the equal weights ai = 0.125 according to the normalisation 
requirement (2).  

But if we pay especial attention to LOs reusability criteria, we can, e.g., consider 
the increased weights for the 1st and 6th LOs quality evaluation criteria (see Fig. 1 and 
Table 1), because these criteria deal with LOs reusability mostly. In this case these 
increased weights could be, e.g., twice higher in comparison with the other ones – 0.2, 
and all other criteria weights according to normalisation requirement (2) should be 
equal 0.1. 

Lithuanian Mathematics expert teacher (the co-author of the paper) has applied the 
presented evaluation model and method in eQNet project (see Table 1). A number of 
probably qualitative reusable LOs have been identified in Lithuanian LOs repositories 
and evaluated against the aforementioned model and method (see formula (1).  

There are three examples of these LOs presented in Table 1: (1) LO1: “Coordinate 
Method”, available online at http://mkp.emokykla.lt/imo/lt/mo/250/; (2) LO2: “Poly-
gon area”, available online at http://mkp.emokykla.lt/imo/lt/mo/431/; and (3) LO3: 
“Interval Method”, available online at http://mkp.emokykla.lt/imo/lt/mo/316/ . 

These results mean that LO1 meets 74.06% general quality (q) in comparison with 
the ideal, LO2 – 71.88%, and LO3 – 58.75%. They also mean that LO1 meets 72.75% 
“travel well” quality (twq) in comparison with the ideal, LO2 – 74.50%, and LO3 – 
57.00%. Therefore, LO1 is the best alternative (among the evaluated) from general 
quality point of view, but LO2 is the best from “travel well” quality point of view. 
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Table 1. Results of experimental evaluation of LOs general quality (q) and “travel well” quality 
(twq) 

LOs evaluation criteria LO1q LO2q LO3q LO1twq LO2twq LO3twq 
Technological criteria:       
1. Technological reusability 0.675 0.850 0.675 0.1350 0.1700 0.1350 
2. Design and usability 0.675 0.850 0.850 0.0675 0.0850 0.0850 
3. Working stability 0.675 0.500 0.675 0.0675 0.0500 0.0675 
4. Architecture 0.675 0.500 0.500 0.0675 0.0500 0.0500 
Pedagogical criteria:   
5. Interactivity level 0.850 0.500 0.325 0.0850 0.0500 0.0325 
6. Language independence 0.675 0.850 0.325 0.1350 0.1700 0.0650 
7. Ease of use, intuitiveness 0.850 0.850 0.500 0.0850 0.0850 0.0500 
IPR criteria:   
8. Open licence, cost 0.850 0.850 0.850 0.0850 0.0850 0.0850 
Evaluation results: 0.7406 0.7188 0.5875 0.7275 0.7450 0.5700 

3.3   Social Tagging in eQNet 

In eQNet, the partners consider that context comprises the LO usage situation and 
environment as well as persistent and transient properties of the user. They concen-
trate on teachers using LO repositories as an important use-case example and focus on 
language and country as context variables. We can use such context information to 
improve the use and reuse of LO repositories by making them more useful in a multi-
lingual and multicultural context. The central role that social tagging can play in this 
process is outlined in eQNet: on the one hand, tags describe usage, attention, and 
other aspects of context; on the other hand, they can help to exploit context data to-
wards making LO repositories more useful, and thus enhance the reuse.  

This approach could be especially useful for user generated content and Web 2.0 
communities while implementing the other ongoing LLP project te@ch.us aimed at 
the creation and analysis of the learning communities for Web 2.0 teaching [12]. 

4   Conclusion and Recommendations 

The presented research results show that MCDA approach-based LOs evaluation 
model presented in Fig. 1 and method represented by formula (1) are applicable in 
real life situations when education institutions have to decide on purchase of LOs for 
their education needs in the market. The proposed approaches are quite objective, 
exact and simply to use for choosing the qualitative LOs alternatives.  

On the other hand, the proposed LOs “travel well” quality evaluation approach is 
applicable for the aims of eQNet project in order to select “travel well” LOs from 
LRE or elsewhere to use them in the other education contexts and countries. 
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Abstract. Informal learning in public spaces like museums, science centers and 
planetariums is increasingly popular during the last years. Recent advancements 
in large-scale displays allowed contemporary technology-enhanced museums to 
get equipped with digital domes, some with real-time capabilities like Virtual 
Reality systems. By conducting extensive literature review we have come to the 
conclusion that little to no research has been carried out on the leaning  
outcomes that the combination of VR and audience interaction can provide in 
the immersive environments of dome theaters. Thus, we propose that audience 
collaboration in immersive virtual reality environments presents a promising 
approach to support effective learning in groups of school aged children. 

Keywords: Audience Interaction, Informal Learning, Virtual Reality, Immer-
sive Displays, Dome Theaters. 

1   Introduction 

The notion of free-choice or informal learning has become more and more popular 
over the last decade, especially for young children. It is a standard practice nowadays 
for classes to visit museums in order to provide out-of-school pedagogy to students. 
Technology-enhanced museums, like planetariums and science museums, which are 
increasingly equipped with dome screens1, are considered adept sources of knowledge 
where large groups of children can simultaneously ‘absorb’ the information provided. 
But are those venues taking full advantage of the potential that this state-of-the-art 
technology offers for delivering knowledge to their audiences? Are there any ways to 
engage visitors in a greater extent with the content so as to increase motivation and, 
consequently, their capacity to learn?  

By extensively reviewing related literature and practices from institutions around 
the world, we have come to the conclusion that there exist very few public spaces that 
offer to their visitors the ability to massively interact with real-time content in a dome 
theater, with the intent to facilitate learning. Thus, we propose in this paper that by 
providing a way to an audience to interact with the ‘live’ content projected on an 
immersive display (like a dome screen) can bear immense learning outcomes. In order 
                                                           
1 The LNP’s Dome Theater Compendium ONLINE! [1] offers a quite exhaustive list of institu-

tions around the world, with full dome capabilities. 
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to base our assumption we will start by briefly setting out the way that technology can 
effectively fulfill the learning needs of museum visitors. Then we will elaborate on 
the educational value that the combination of three advanced technologies can bring 
to the knowledge-hungry young visitors of such museums, referring to the most 
prominent related work on each field. We will conclude by referring to the work we 
have done so far, our future steps, and the desired outcomes of our ongoing research. 

2   Learning in Technology-Enhanced Contexts 

Current trends in technology are shifting learning from the typical classroom to virtual 
classrooms, emerging in free-choice learning settings such as museums, science cen-
ters and planetariums, mainly by way of exploiting their sociocultural properties. 
Children, as the core visitors of such spaces, derive meaning affecting their construc-
tion of knowledge through engaging in social interactions within cultural groups [2], 
such as classmates, teachers, parents, content experts, or co-participants in shared 
interactive experiences. Effective learning in such spaces is believed to be accom-
plished for two additional reasons: it is contextual and it takes advantage of visitors’ 
prior knowledge [3]. Proper exploitation of those properties in appropriately designed 
interactive experiences can prove very efficacious in fostering learning in a large 
audience of people, especially school aged children. In order to achieve this, the har-
monic integration of three modern technologies is of ultimate importance: Virtual 
Reality, Immersive Displays and Audience Interactivity. 

2.1   Virtual Reality in Education 

Virtual Reality (VR) is regarded by many scholars as one of the most notable tools of 
informal education. Its unique features of autonomy (imitating human behavior), 
interaction (real-time control and navigation) and presence (the sense of ‘being’ inside 
the artificial world) [4], constitute it a highly respectable medium for imparting 
knowledge through constructivist learning. However, the use of VR technology is by 
no means a guarantor of effective learning; it is only through rigorous design and the 
integration of other equally important learning elements that the true educational 
value of VR can unfold [5]. Such elements we consider to be the immersive attributes 
of dome displays and the social properties of audience interaction, which will be re-
viewed in the following sections. 

Research on the field of VR in education has primarily included science-related 
subjects and attempted to access the technology’s efficacy on conceptual learning. An 
extensive research conducted in this field is the project ScienceSpace [6], which con-
cluded that VR enhanced students’ abilities to conceptualize abstract scientific ideas. 
No matter how rigorous this study was, it lacked the unexplored potential of today’s 
dome theaters: multi-user participation, social interaction, and collaborative play. An-
other example of virtual learning environments which included collaborative learning 
through play, was the NICE Project [7], in which two physically distributed groups of 
7 to 8 children used different immersive VR setups (ImmersaDesk™, CAVE™), in 
order to cultivate and tend a virtual garden. Results revealed that, besides the hard-
ware usability problems, the leaders-drivers of the experience were largely the ones 
who perceived the conceptual model and expressed higher degrees of presence and 
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engagement. This finding supports our assumption that it is the meaningful interaction 
of all the participants of a shared experience which acts as a leverage for increased 
enjoyment and positive learning outcomes. 

No matter how thorough some of the investigations about the learning benefits of 
VR have been, there are rare cases where researchers have tested the true potential of 
the technology on a large audience of people. Digital dome theaters have the capacity 
to provide a custom experience to each group of spectators through the manipulation 
of real-time synthesized imagery by a content expert [8]. Moreover, by providing 
branching paths through the content, spectators have the feeling of participating in the 
unraveling story. Nevertheless, the true power of the medium lies within its immersive 
and mass-interactive properties, which have been greatly left unexplored. 

2.2   Immersive Displays and Learning  

The majority of studies performed on VR and education mobilized head-mounted 
displays to facilitate individual immersion (the sense of ‘being there’) in the virtual 
world. The evolution of VR technology and immersive displays has brought up bigger 
setups which could accommodate a larger audience, the most popular of which being 
the ImmersaDesk™ (for 5 people maximum) and the CAVE™ (for up to 10 people). 
However, large-scale immersive displays like dome theaters attempt to promote the 
overall experience of a larger group of people (from 60 people to a few hundreds) by 
means of providing transparency of mediating technology, seating and viewing comfort 
for extended periods, theatrical surround audio, and interactive ergonomics [9]. 

The degree of awareness of the mediation (transparency) is the most significant de-
terminant of the feeling of presence in the projected (virtual) world. Presence is, also, 
closely related to the audience’s perception of the virtual environment, which is de-
termined by the prior knowledge participants bring in the experience and contextual 
information [10]. Taking advantage of these characteristics of audience members are, 
as mentioned at the outset, important factors for informal learning. Despite the com-
mon belief that immersion aids learning, the majority of studies has mainly focused 
on conceptual learning. An exception to this is a research which evaluated the impact 
of an immersive panoramic display (partial dome) on learning about factual informa-
tion (i.e. an Egyptian temple), and revealed that visually immersed students availed 
themselves of better support in their learning activities [11]. 

Besides the aforementioned technical advantages of dome theaters and their impact 
on learning, maybe the most prominent of their features is the capacity to provide a 
social experience. People and especially children are accustomed at learning in social 
contexts, like school classrooms, through instruction and tutoring. However, in order 
to unveil the full potential of these spaces, we need to provide the tools and the con-
tent for group interaction activities, where audience members can learn through col-
laborative decision making and problem solving. This type of audience interactivity 
and its impact on leaning has undergone scant research. 

2.3   Audience Interactivity 

Audience Interactivity is a fairly new and unexplored field, and refers to the process 
that a large number of co-located people engages in interacting meaningfully with the 
content presented to them on a large-scale display. Such practices can be usually 
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found in digital planetariums and digital dome theaters, which have the capacity to 
accommodate such a large audience. No matter how rapidly such venues have prolif-
erated over the last decade [1], they still lack either the infrastructure or the desire to 
implement and evaluate such mass interaction systems.  

Various methods have been tried to achieve interaction in digital theaters, the most 
prominent of which are the mass-audience polling device Cinematrix™, motion 
analysis techniques and custom joypad setups. Among the very few examples in 
which researchers ventured to experiment with this technology, are two productions 
on science education [12] which employ Cinematrix™ paddles to selectively present 
information about cell biology and the brain, to an audience of 150 people situated in a 
planetarium. Although this work was very promising, as concluded by informal obser-
vations, there was no formal evaluation carried out to assess the efficacy of mass 
interaction for facilitating learning. Other research efforts with a larger audience par-
ticipating in interactive games include the work of Maynes-Aminzade et al. [13], who 
experimented with facilitating mass-interaction by means of motion tracking tech-
niques and laser pointers. Although this work still does not include any formal cri-
tique methods, we agree with its conclusions that “the greatest challenge lies not in 
developing the technology for audience interaction, but in designing engaging activities”.  

We have been experimenting with this subject for the past two years, developing 
immersive, interactive VR productions for the digital dome “Tholos”, of the cultural 
center “Hellenic Cosmos”, located in Athens, Greece. Although the used paradigms 
of audience interaction (using a keypad) are fairly simple so far [14], we find that the 
impact they have on school aged children is intense. Besides this indication acquired 
from observations, the effectiveness of audience interaction in learning stems from our 
belief that such social interactions of children in dome theaters lie within the “Zone of 
Proximal Development” (ZDP). The term ZDP, introduced by Vygotsky, determines the 
area between the level of the child’s independent performance and the level of assisted 
performance, either by a tutor (instructor) or more capable peers [2]. 

Although audience interactivity constitutes a promising field, we believe that there 
is a considerable gap concerning its exploitation in VR dome theaters in order to fa-
cilitate learning, especially in children. Thus, our efforts are directed towards develop-
ing a framework that will guide the design and evaluation of a VR show with audience 
collaboration in a digital dome theater, processing the following properties: 

• A combination of first and third person world view, according to the type of inter-
action (individual or group) and the task being performed. 

• Individual avatar representation and manipulation in order to increase awareness in 
the virtual world, the feeling of empathy and, eventually, engagement. 

• On-the-fly formation of groups which will be assigned with suited tasks, fulfilled 
only through collaborative or competitive activities.  

• Allowance of wrong choices and provision of multiple paths, as a means of in-
creasing free-choice interaction and providing alternative narratives. 

• Guidance and interaction facilitation by a human agent impersonated as an avatar 
in the virtual world (a technique known in the field of HCI as the “Wizard of Oz”). 

• Creation of a narrative from the lived experience and distribution to participants, in 
order to foster discussion in other contexts (e.g. classroom, home, personal research). 
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3   Conclusion 

Our ongoing research involves building and testing a theoretical framework which 
will ground our assumptions that, by providing meaningful interactive activities that 
facilitate collaboration in Virtual Reality dome theaters, we will manage to leverage 
learning in an audience of school aged children. 
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Abstract. Moodle is the one of most popular learning management systems. 
Situation in Liepaja University shows that Moodle is used mainly for content 
delivery.  To activate student learning in Moodle and enhance Moodle usage, 
collaboration supported tools will be present for academic staff. Research is 
made to choose the most popular tools from the student point of view to en-
hance their learning. Focus group interviews is conducted to find out what web 
2.0 collaboration tools students are using in their everyday life and what tools 
using in Moodle. The idea is to transmit the students’ everyday life skills with 
Web 2.0 in the learning activities. 

Keywords: Collaboration tools, web 2.0, Moodle, skills’ transmission, students. 

1   Introduction  

Moodle becomes the most popular learning platform for the higher education institu-
tions. It is attractive for the higher education institutions not only as open source ap-
plication but also because of wide offer of the tools to organize the content and learn-
ing. Today’s buzzword is web 2.0. One of the main advantage of web 2.0 is it is free 
of charge. That allows researchers to think that young people use it in their everyday 
life and has raised an issue of its usability in education. Many researchers admit that 
more effective tools are those that students are already familiar with or at least have 
some experience and skills to work with (Dado & Beheshti, 2009; Jackson, 2003; 
Saunders & Klemming, 2003).The possibility to use or transmit student prior skills 
with web 2.0 collaboration tools in the educational settings could be very beneficial. 
This is one of the issues for research mentioned in Educational Science News  
by Christine Greenhow, Beth Robelia, and Joan E. Hughes (2009).  It is important 
because if the student knows how to use tools and can use it in the time and place 
comfortable to him/her, then much more attention will be paid to the content (Ozsari-
yildiz, & Beheshti, 2007;  Lomas et al., 2008). And some tools in Moodle (blog, chat, 
discussion forum ect.) can be recognized as web 2.0 tools just in "closed" environ-
ment. The research is done at Liepaja University (Latvia) to find out do really  
students use web 2.0 collaboration tools in their everyday life and which of these  
tools students see as potential ones to use within Moodle.  The article shows the main 
findings. 
                                                           
* Corresponding author. 
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2   Web 2.0 and Tools in Moodle 

Technology itself cannot enhance or change the learning or the teaching process 
(Rogers,2004) but it can offer more flexibility for the teaching - learning process and 
approaches to learning (Saunders & Klemming, 2003; Jackson, 2003; Ozsariyildiz, & 
Beheshti, 2007). Technological tools cannot be used as a replacement for activities 
but rather as a complementary to a more traditional way of teaching-learning modes 
(Jackson, 2003). The complementary use of ICT tools should be well analyzed be-
cause the tools have to be used in an appropriate way and in the right circumstances to 
achieve a positive effect on learning (Saunders & Klemming, 2003). Tools must be 
used effectively and meaningfully (Tomei, 2008; Oteroet al, 2005).  

The authors have to admit that web 2.0 tools promote interaction between people 
and content of information space. Literature describes web 2.0 tools as a "two-way 
web", a "participatory web", a "social web".  These terms point to the presence of 
interaction. The most popular tools are blogs, wikis, social networking tools and oth-
ers. Chris Dede (Dede, 2009) categorizes web 2.0 tools into three categories: those 
supporting sharing, thinking and co-creating. Tools that facilitate thinking (blogs, 
online discussion forums) and co-creating (wiki, collaborative file creation) are the 
ones that can be used for collaborative learning within Moodle because they are inte-
grated in learning management system. 

Moodle offers different tools. Some of the tools mainly support individual activi-
ties, like, test, exercise, lesson, advanced uploading of files, online text. Some tools 
mainly support collaborative activities, like, wiki, discussion forum, chat, and work-
shop. The lecturers’ usage of these tools differs very much. Mainly they use Moodle 
tools for providing learning materials. Some of these tools can be classified as Web 
2.0 tools as wiki, discussion forum and blog in the "closed" environment. The 
"closed" environment offers safe usage of these tools in the terms of the ability to use 
them and the safeness of content. Authors see this as an advantage because academic 
staff is not very skilled in using technology.  

3   Research Methodologies 

There are two focus group interviews. Six Master program (Information technology) 
students have participated in the first group (group IT). They are very experienced in 
the use of different technological tools. The second group (group ES) consisted of six 
students from the Master program "Educational Sciences". These students are not 
skilful in the use of technological tools. The first group consisting of advanced IT 
users allowed group interview to be recorded, but in the other one 2 out of 6 students 
disagreed on group interview recording.  

4   Results  

The aim of the interviews is to analyze the students’ point of view on the usage of 
collaboration tools in their everyday life and on learning activities and to find out the 
students' suggestions on tools to use for learning in and out of Moodle. 
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The question about students’ self-evaluation offers the evaluation scale from 1 (no 
skills) to 10 (advanced skills). Students’ self-evaluation grades in each group are 
different, but with small dispersion in each. The average for group IT is 8,2 but for 
group ES this is 6,8. However in each group there is at least one student who has no 
experience with some tool and at least one who know one very well.  For example, in 
the group IT one student is very optimistic about Twitter (microblog) and uses it 
every day. In comparison with group ES - nobody uses Twitter and not even try.  

The results show that group IT evaluate their skills with different tools a little 
lower, for example, about blogs group IT evaluate themselves with 7, but group ES 
with 8. Discussion proves that they think about their skills not only as users but also 
as administrators. In comparison with the other group what evaluating their skills only 
from the user’s point of view.  

Questions about each of the tools and their usage in the students’ everyday life 
shows different situation. In the focus group interviews Group IT decides, that they 
always use chat in their everyday actions. All students in the Group IT acknowledge 
that they use it (in the Skype program) for the problem questions appearing in their 
work; and also for personal communication with family members, peers and friends. 
Group ES in the interview indicate that they use chat in the Skype program, but not 
very often. As to other tools, both groups say that they rarely use discussion forums, 
blogs, wikis. Group ES answering to the questions about the usage of tools says that 
they use ICT tools only if they need very specific information on some issues and 
nobody use tools for communication with peers or friends, or just for fun. Group IT in 
opposition often says that they use tools for communication with peers, friends and 
read blogs because they are interested in some field, or just for fun. 

There are differences between groups according to Moodle usage in the learning 
process. Group IT has a lot of study courses in the Moodle but group ES has only two 
and till the interview time they have not used them. Group IT admit that from the 
communication tools mentioned (discussion forum, chat, wiki, blog) they use nothing 
within Moodle. They say that there is a possibility to use discussion forum and the 
professor insists that they use it, but they described it as very “lifeless”. The students 
decide that they like to manage discussions in Skype chat between each other and 
they want to see who is online. Students decide that for the professor it would be too 
difficult because of the large amount of students online in one time.  

Asked for suggestions what tools to use for learning, group IT students offers the 
common e-mail account, Google calendar (for administrative issues, for homework 
timetable), Moodle calendar (for homework timetable) and those tools what supports 
immediacy. Group ES offers to use common e-mail account, virtual lessons, video-
conferencing, but the main reasons were - time and money saving for travelling to the 
University. 

5   Conclusion 

Moodle is the one of the most popular learning management systems. But too often 
learning management systems are used mainly for content delivery. Some researchers 
communicate that students in the learning process like to use tools they are familiar 
with in their everyday life. Web 2.0 tools are seen as very popular in the young people 
life. That allows authors to think that if it would be possible to find alternative tools to 
web 2.0 within Moodle learning process can be enhanced. 
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Research is made to find out what tools students are already using in their everyday 
life. Focus group interviews show that students have some experience with web 2.0 
tools – discussion forum, blog, wiki. Earlier research shows that it is important be-
cause then students pay more attention to the content and to learning itself and are not 
distracted by problems related to tool usage. However there are students with very 
different experience and skills so it has to be taken into account. On the other hand 
focus group interviews show that students see some tools as “lifeless” in Moodle. 
Probably it is because tools are not integrated sufficiently in the course. And a lot of 
focus is on immediate interaction with peers. Results shows students are not too much 
willing to use the same tools for everyday life activities and same in the educational 
settings. There has to be research done to find out barriers for that. 
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Abstract. Employers increasingly demand not only academic excellence from 
graduates but also excellent interpersonal skills and the ability to work collabo-
ratively in teams.  This paper discusses the role of Group Intelligence software 
in helping to develop these higher order skills in the context of an enquiry based 
learning (EBL) project. The software supports teams in generating ideas,  
categorizing, prioritizing, voting and multi-criteria decision making and auto-
matically generates a report of each team session. Students worked in a Group 
Intelligence lab designed to support both face to face and computer-mediated 
communication and employers provided feedback at two key points in the year 
long team project. Evaluation of the effectiveness of Group Intelligence  
software in collaborative learning was based on five key concepts of creativity, 
participation, productivity, engagement and understanding.    

Keywords: Collaborative learning, enquiry based learning, group intelligence 
tool, team work. 

1   Introduction 

Groupware and computer-mediated communication are a significant development in 
higher education where academics strive to respond to the ever growing call from 
employers for graduates who are effective team players.  

Enquiry based learning (EBL) is widely reported in the literature as an approach 
that encourages participation and creativity among student teams. “Creativity is a 
type of learning process where the teacher and pupil are located in the same individ-
ual.” Arthur Koestler, Novelist Thus highlighting the importance of providing frame-
works such as EBL where students can map out their own learning process and ‘learn 
by doing’. 

In this paper we describe an enquiry based learning project where a commercial 
Group Intelligence tool was employed to enhance collaborative learning within stu-
dent teams. The paper starts with an overview of the key concepts associated with 
team based EBL and Group Intelligence tools and then follows with a description of 
the team project. Employer involvement in the project and their assessment of the 
level of achievement of the teams is presented. The paper concludes with an evalua-
tion of the effectiveness of the Group Intelligence tools in enhancing collaborative 
learning among student teams. 
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2   Theoretical Framework 

This paper is positioned against the literature on collaborative learning, “collaborative 
learning” refers to a situation where learning involves groups of students working 
together, “mutually searching for understanding, solutions, or meanings, or creating a 
product” [1].  Findings from Alavi [2] indicate that collaborative learning supported 
by groupware could lead to higher level of learning than groups not using groupware.  

A review of a number of studies on teamwork and computer-supported collabora-
tive learning suggests that five key concepts of participation, creativity, productivity, 
engagement, and understanding are important. The theoretical framework and related 
literature are shown in Table 1. 

Table 1. Theoretical framework of collaborative learning 

Concepts Related Literature  

Participation: level of teamwork, participation in discussion [3], [7], [8], [9],  [11]  
and [13] 

Productivity: level of achievement, quality of outcome [8], [11] and [13] 

Creativity: level of contribution of ideas, novelty [5] and [9] 

Engagement: level of motivation, passion for their work, 
enthusiasm

[5], [8] and [10] 

Understanding: level of understanding of the problem, and 
application of theory to practice 

[4] and [9]

 

3   Method 

This section describes the method used for the EBL project, including the task, team 
arrangement, structure of the project, the involvement of the tutors and business men-
tors, and teamwork supported by the Group Intelligence Tool. The project was under-
taken by first year students on the B.Sc Information Technology Management for 
Business (ITMB) degree. 

3.1   The Task and Groups Arrangement 

The task set for the EBL project was to examine a university website from the point 
of view of a business seeking advice, consultancy or access to results from research 
conducted by university staff, to identify problems and to redesign the site to solve 
those problems. The 45 undergraduate students were divided into eight teams of five 
or six. Each team had the freedom to arrive at their own solution to the problem by 
following the stages; problem definition; user requirements; scope of the solution; 
high-level design; detailed design; implementation; testing and evaluation; and dem-
onstration and documentation.  

3.2   Structure of the Team Project 

The structure of the EBL project was a one-hour lecture and a two-hour tutorial ses-
sion each week throughout the whole academic year. A further two two-hour drop-in 
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technical support sessions were arranged in the second semester.  The one-hour lec-
ture provided students with information about the team project; prepared them for the 
week-by-week tasks; introduced theories associated with group and team working 
skills and group facilitation skills; and introduced techniques for information gather-
ing, interviewing and user and system evaluation. The aim of the tutorial was to en-
able and encourage students to adopt an EBL approach. Students met with tutors to 
discuss their ideas and used the Group Intelligence Tool ‘ThinkTank’ in the first se-
mester for problem definition and requirements gathering; it was used again in second 
semester for decision making.  

3.3   Group Intelligence Software and Group Intelligence Lab  

A Group Intelligence tool ThinkTank1 was used to support the teamwork among the 
student teams. ThinkTank is an interactive, web-based team-space for brainstorming, 
organizing ideas, prioritizing, voting, consensus building and documentation. A group 
intelligence lab was also set up to support both face to face and computer-mediated 
communication.  

A ThinkTank session was set up for each team. Once the session has been set up, 
the students interact with each other to come out with the solution. The facilitator who 
set up the sessions for the teams in ThinkTank thus acts as the instructor controlling 
the overall process of the discussion, providing encouragement and support to enable 
the students to take responsibility for what and how they learn.  

A typical ThinkTank session contains the following activities: brainstorming and 
commenting ideas (10-15 minutes), categorizing ideas (10-15 minutes), prioritizing 
ideas (10-15 minutes), voting and generating reports (10-15 minutes). For example, to 
get the student teams to ‘identify the problems of an existing university website’, a 
session called ‘Problem definition’ was set up to help brainstorms ideas about the 
users of the system and what types of business knowledge they might want access.  

3.4   Academic Tutors and Employer Mentors 

For EBL to be effective, apart from getting students to complete a task, it is important 
that the process is supportive [5] and [9]. Each team was also assigned an academic 
tutor and a business mentor. The role of the tutors was to provide support to the stu-
dent teams regarding their project. Tutors also acted as assessors for the group presen-
tations and provided individual assessment of each team member. The student teams 
met with their tutors on a weekly basis for an hour at the tutorial session. The business 
mentors provided extra-curricular support for the teams. Student teams met with their 
mentors twice a year. The meeting arrangements with the mentors were organised by 
the student teams. The business mentors in the academic year of 2007-08 were from 
Deloitte, BBC, Procter & Gamble and Unilever.  

4   Outcomes 

As a result of the EBL approach and teamwork supported by ThinkTank, six weeks 
into the team project the student teams were able to produce their interim results 
                                                           
1 ThinkTank is the trademark of GroupSystems. See www.groupsystems.com 
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(problems, visions, target users and solutions) with ideas ranging from virtual library 
to social networking websites.  The outcomes were presented at the first ITMB em-
ployers’ event which was attended by members of ITMB Supporters Club. The ITMB 
Supporters Club is a group of employers who support the ITMB programme and meet 
twice a year to network with students and staff to exchange latest news and identify 
future opportunities for interaction.  

The first ITMB employers’ event was held on the 6th November 2007, the employ-
ers attending the event included IBM, Deloitte, Logica CMG, Royal Bank of Scotland 
(RBS), RM, Procter and Gamble, E-Skills UK, BT, SAP, Unilever, edge IPK, BBC 
and Accenture.  At the event, the student teams presented their ideas and answered 
questions asked by employers.  

The semester two ITMB employers’ event was held on the 29th April 2008, em-
ployers attending included IBM, Accenture, LogicaCMG, Unilever, Deloitte, Net-
work Rail, Procter and Gamble, e-Skills UK, Informed Solutions, RM, BT, and RBS.  
At this event, the student teams were required to produce posters and demonstrate 
their final software prototype to employers. An award of the Unilever Prize for best 
group poster and demonstration was presented at the end of the event. The judging of 
the group posters/demonstrations was carried out by a panel of employers based on 
the five concepts as outlined in section 2; creativity (idea originality and novelty), 
level of participation, engagement of the team members, productivity (completeness 
of the product), and level of understanding (by applying theory to practice).   

5   Feedback 

This section presents feedback gathered from students and employers. 

5.1   Student Feedback 

Questionnaires were distributed to students requesting feedback on their perception of 
the level of participation, creativity, productivity, engagement and understanding. The 
results from 35 responses are summarized below: 

Participation: Over 90 percent of the students agreed that the feature of anonymity in 
ThinkTank allowed them to participate more freely when compared to traditional 
face-to-face meetings; despite this, 50 percent of the students indicated that they 
would have liked the level of their input to be recognised when using computer-
mediated collaborative tools. 

Productivity: Some 75 percent of the students agreed that the feature of parallel input 
in ThinkTank increased their productivity during a brainstorm session. Although more 
ideas meant that the quality of ideas might have been lowered, they also agreed that 
anonymity reduced social pressure and inputs were more honest.  

Creativity: In a traditional meeting, very often ideas will emanate from one or two 
members of the group. The results showed that students were less likely to be influ-
enced by fellow team members in ThinkTank; therefore, ideas can be freely ex-
pressed. However, students have a tendency to read other members’ ideas during a 
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brainstorm process, which could lower diversity of ideas as their inputs could be af-
fected by other’s ideas and time constraints for each activity in ThinkTank.  

Engagement: Over 80 percent of the students generally felt that they were able to 
contribute individually to their team.  Findings indicate lower motivation in teamwork 
when ThinkTank is used; however, students felt the task was more important to them 
when using ThinkTank compared to a traditional face-to-face meeting. 

Understanding: Approximately 70 percent of the students agreed that they were able 
to directly convert the information/knowledge they gathered/learned into practice. 
The process of carrying out a ThinkTank session also allowed students to trigger a 
deeper understanding of their project. 

5.2   Employer Feedback 

The employer feedback of the EBL project was carried out at the ITMB employers’ 
event which held on 29th April 2008.  The employer feedback was conducted by stu-
dent demonstration to the employers, and questions were then asked by the employers 
to the student teams. A feedback form based on the five concepts of participation, 
productivity, creativity, engagement and understanding for each team was completed 
by the employers.  
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Fig. 1. Employer evaluation of the student teams based on the five concepts: participation, 
productivity, creativity, engagement, and understanding  

Nine employers from IBM, Accenture, e-Skills UK, Deloitte, Unilever, BT and In-
formed Solutions participated in the project evaluation. A total of 51 copies of the 
evaluation forms were received. Figure 1 shows the employers’ feedback of the stu-
dent teams based on their level of participation, productivity, creativity, engagement 
and understanding.   
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6   Conclusion 

The Group Intelligence software enhanced collaborative learning in a number of im-
portant ways. The brainstorming sessions early in the project required each student to 
contribute via ThinkTank, contributions were anonymous and helped some students 
overcome the initial concerns about participating within their newly formed team. 
Students commented on each others ideas and the online discussion was followed by 
off-line discussion, thus encouraging participation in group discussion from the outset.  

Each team session including all brainstorm ideas and comments were captured in 
the ThinkTank database and at the end of the session a report automatically generated. 
This contributed considerably to the productivity of the student teams and enabled 
them to spend time improving the quality of their reports rather than just capturing the 
basic outcome.  

More students contributed ideas, more discussion of options took place during the 
ThinkTank prioritisation session leading in turn to the identification of new or new 
combinations of ideas and ultimately to students being more creative.  

The level of debate increased and students certainly appeared more passionate than 
usual about the decisions made by their team, in particular, wanting to find out how 
their proposed solution would compare with that of their competitors i.e the other 
teams. Proposed solutions had to be converted into actual software based solutions, 
hence requiring a deep and full understanding of their proposal.  

On all the measures of collaborative EBL: participation; productivity; creativity; 
engagement and understanding the employers scored all eight groups above average 
compared to student groups they have seen at this university and others (see figure 1) 
and although it is difficult to prove in any definite way faculty staff, employers and 
students felt that the use of Group Intelligence software played a significant role. 
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Abstract. This paper presents the implementation of a new teaching method in 
the way that a queuing theory and systems modeling or simulation course can 
be done. It also presents how this method was evaluated by the teachers and the 
students that attended the course and answered a questionnaire. This course is 
based on the use of Unified Modeling Language (UML) as the mean to teach 
modeling of discrete event systems such as queues and networks and not on 
Mathematics that sometimes is too difficult for students to understand.  
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1   Introduction 

The great majority of courses relevant to network modeling and simulation or queues 
require very good knowledge of Mathematics. Lots of problems have arisen because 
students usually lack the demanded background in mathematics. The teaching method 
that has been followed in this area, involved the following aspects: a) Presentation of 
basic concepts of queuing theory, b) Presentation of the mathematical model, c) 
Evaluation of some simulation results. The disadvantages of this method are the fol-
lowing: a) It requires a very good knowledge of mathematics to understand the equa-
tions that describe the theoretical model, b) Some types of queues are very difficult to 
model using mathematics. For some other types it is rather impossible to use mathe-
matics in order to model them, c) It demands a great amount of efforts to create a 
simulation software program. 

Our emphasis in this paper is to describe and evaluate an innovating teaching 
method which purpose is two fold. First, it can serve as the basis for a course released 
from the problems that have been mentioned above. This method is based on the Uni-
fied Modeling Language and we believe that can ease the work both of educators and 
students because anyone that studies informatics has obtained the demanded knowl-
edge for object oriented methods since the first or second year. Secondly, since UML 
is the tool to model it is possible to generate code for a simulation program using a 
tool such as Rational Rose [1]. 
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2   Course Schedule  

2.1   Basic Concepts of Queuing Theory  

Queuing theorists in order to classify queues use a shorthand notation called the 
Kendall notation [2], which defines the class A/S/m/c/p/SD as follows: 

“A” is the interarrival time distribution.  “S” describes the service time distribution. 
“m” denotes the number of servers available to give service to jobs in queue. “c” 
defines the capacity of the buffer. If c is unspecified, it is assumed to be infinite. “p” 
defines the maximum number of jobs. If p is unspecified, it is assumed to be infinite. 
“SD” stands for service discipline which is a very important aspect of queues and  
is related to the way that a server decides which job in the queue to pick next for  
service.  

Some other significant variables of queuing theory are: “τ” = interarrival time. It is 
the time between two successive arrivals. “λ” = 1/E[τ] (E[τ] is the expectation of τ). It 
is the mean arrival rate. “s” =service time per job. “μ” =1/E[s]. It is the mean service 
rate per server. If there are m servers in a system then the total service rate is mμ. “n” 
= number of jobs in the system. This is also called queue length. “nq” =number of 
jobs waiting to start service. “ns” = number of jobs currently being served. “r” = re-
sponse time. It is the time spent in the system, which includes both the waiting time 
for service and the service time. “w” = waiting time. It is the time interval between 
job’s arrival time and the instant that the job starts service. Good references for queu-
ing equations are the following: [3], [4], [5]. 

2.2   UML Diagrams  

A short presentation of the diagram types and their characteristics must be presented 
before queues modeled using UML [6], [7], [8]. Some of the class diagrams that 
model this system are:  

Queue Service Disciplines are specified in the following diagram. 

Q ueue

C
nq
SD
w

get_t()
ge t_s()

Q ueueSD

get_SD()

FIFO _SD L IFO_SD PS_SD SHO RTED_SD

 

Fig. 1. Queue Service Discipline Class Diagram 

For arrivals and service times the diagram for the distributions that produce ran-
dom times is the following: 
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Fig. 2. Distributions  

Beyond the class diagrams it is useful to show how the system is modeled using 
activities, and state diagrams. 
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a) Activity Diagram Using Swimlanes b)  State Machine Diagram for a Job 

Fig. 3. 

2.3   Laboratory Assignment  

Students are asked to model the M/M/1 queue (M stands for Markovian or memory-
less (exponential)) and to develop an application that simulates it. They can use any 
object oriented programming language such as Java or C++ [9]. The aim of this labo-
ratory assignment is to evaluate students’ understanding of the course and see how 
they can pass from process modeling to simulation. 

3   Evaluation of the Teaching Method 

From our side we believe that using UML to model not only queues and networks but 
any system gives a good understanding about the system properties and the interac-
tion between its parts. Therefore students obtain the appropriate knowledge easily and 
without facing problems with the high level of mathematics that is required. Beyond 
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the teaching process we consider that is easier for students to develop all the classes, 
that the system consists of and create an integrated application. 

Our opinion about the way that the course was implemented is definitely influ-
enced by our perceptions and beliefs. In order to obtain a more integrated feedback, a 
questionnaire was given to 81 students. Therefore, we had the opportunity to work out 
their answers and see how they evaluate our teaching method. A part of the question-
naire and the answers follow. 

Table 1. Questions and Answers   

Q1 It is not difficult to model systems using 
queuing theory mathematical model

Disagree Agree
1 2 3 4 5
5 29 23 22 2

Q2 UML helps in understanding queuing theory
Disagree Agree
1 2 3 4 5

2 39 40

Q3
There is a loss of information and there is a 
problem to understand queuing theory concepts 
when a system is modeled by UML

Disagree Agree
1 2 3 4 5

20 46 9 6

Q4
Connection and interaction between the parts or 
objects of a system is presented better by 
mathematics or by UML

Mathematics UML
1 2 3 4 5
1 4 7 27 42

Q5 Would you prefer to use UML or Mathematics, 
as basis in order to create simulation

Mathematics UML
1 2 3 4 5

3 31 46

Q6
An economic model can be modelled and 
simulated better by the equations of the 
mathematical model or by UML diagrams

Mathematics UML
1 2 3 4 5
2 8 15 34 22

Q7 Do you prefer a course about queuing theory 
based in mathematics or in UML

Mathematics UML
1 2 3 4 5
3 4 16 38 20  

 
It is obvious that students recognize from questions 1 and 2, that using UML  

compare to mathematics, is a better and easier way to model and understand queuing 
systems 

In addition question 3 shows that students consider that there is not any loss of in-
formation when a system is modeled using UML and that there is not any problem 
understanding queuing theory concepts. They also strongly believe (question 4) that 
the connection and the interaction between a system’s parts, is better presented by 
UML. Actually this question is very important for us, because a critical part of the 
teaching method relies in this concept. 
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The question 5 shows that students strongly believe that UML is better tool to de-
sign and develop software simulation for queuing systems. Students developed simu-
lation software in the lab using the mathematical model in the beginning and using 
UML afterwards. Thus, they were able to see the differences and understand what 
method is more suitable for developing software.  

Since our department of Applied Informatics has a lot of economic courses we 
wanted to see what students’ opinion is about modeling an economic system. It is 
obvious from question 6 that students believe that UML and queuing theory can easily 
combined to model economic systems. 
The last question that is presented in this paper was about students’ opinion about the 
course schedule. We came in conclusion that students would like to see some mathe-
matical equations from queuing theory but it seems that they believe it is better to 
hide the high level mathematical equations and focus on UML diagrams 

4   Conclusion and Future Work 

The outcomes from the questionnaire were really encouraging to continue this transi-
tion from the mathematical model to UML, as a mean to teach queuing theory or 
systems. Beyond the teaching process that has to be improved since we have much 
more experience, our aim is to develop a software tool that will be able to combine 
UML and object – oriented programming languages. This software will give the user 
the opportunity to design and model any queuing system such as networks, computer 
processors, and economic systems using UML.  
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Abstract. Drawing on the authors’ involvement in a European Union Erasmus 
project, this paper explores a new holistic approach to climate change education 
which uses as a source of active/social learning and knowledge construction the 
diversity of different disciplinary and sectoral approaches. We further argue for 
a corresponding pedagogy based on developing transboundary competences 
where the communicative engagement across space and time, and between  
diverse perspectives and standpoints, is ICT-enabled. Meeting these challenges 
is a normative goal, not only for this expanded interdisciplinary approach to cli-
mate change education, but also for a global resolution of the climate change is-
sue itself.  
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1   Introduction 

Climate Change is strongly contested, and not only in well-publicized debates be-
tween most climate scientists who contend that anthropogenic activity is causing 
global warming and the skeptical minority. It occurs within the former group over the 
extent and rate of change, and its ecological and socio-economic impacts.  

Contestation tends to take place within disciplines – for example, within climate 
science and within economics. In the world of policy and action, however, contesta-
tion also occurs between disciplines, between academics and practitioners, and be-
tween interest-based knowledge systems. The argument of this paper is that we should 
celebrate such diversity. Following Hulme [1], we see contestation as a crucial re-
source for learning and ‘better’ action rather than as an impediment to action.. 

What does our argument mean for climate change education? The paper authors are 
currently addressing the question through a European Union (EU) Erasmus project, 
‘The lived experience of climate change: elearning and virtual mobility’, which brings 
together 8 Universities across 6 EU countries to support Masters study in the area.  
The project is creating curriculum resources (which will become open educational 
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resources), technology-supported learning communities and a platform for virtual 
mobility of students  

Three imperatives drive the project: firstly, as educators, it is our duty to expose 
students to the range of perspectives and knowledges about climate change. Secondly 
it is particularly important to expose them to knowledge of the sectors on which  
climate change impacts directly: the natural resource sectors where water is of para-
mount importance. Thirdly, we should enable student interaction with diverse knowl-
edges by developing competences for communicative engagement.  

These imperatives form Sections 2, 3 and 4 below, while in Section 5 we examine 
the common motif of ‘engagement’ which runs through the previous sections. 

2   Expanding the Knowledge Base of Climate Change Education 

Climate change and its consequences for the functioning of human societies represent 
a defining challenge in the 21st century. Led initially by natural scientists, latterly 
other sciences have addressed the climate change theme: political science with respect 
to governance issues [2] and economics with respect to its costs and livelihood  
impacts [3].  

Just as research on climate change has been dominated by the sciences, so too has 
University teaching. However, while reproduction of disciplinary specialists through 
teaching is both inevitable and also commendable in order to gain in-depth insights 
into particular aspects of climate change, the question arises as to what is missing. 

To answer this question we start with the subject, the global challenge of climate 
change. Such challenges rarely fall neatly within the epistemological boundaries es-
tablished by academic disciplines. This observation remains the most compelling 
reason for interdisciplinary approaches to the study of real-world problems [4] such as 
climate change, where exploration at the boundary interfaces of academic disciplines 
represents opportunities for gaining insights which would otherwise remain hidden. 

The ‘Lived experience of climate change’ (LECHe) project does not only involve 
several institutions and countries, but also natural science, engineering and social 
science to create an interdisciplinary Masters curriculum. As implied by the title, 
however, ‘The lived experience’ expands the notion of interdisciplinarity to recognize 
the validity of the knowledges of professional practitioners and ordinary citizens. In 
contrast to academic disciplines, such knowledges are primarily tacit, being based on 
experience and shaped by socio-economic factors and life events.  

Incorporating lived experience into curriculum alongside academic disciplinary 
knowledges is a challenge. In our project, and in academic deliberation generally, the 
challenge raises the question of how to conceptualize ‘lived experience’. As a starting 
point we postulate that it is knowledge shaped by the temporal dimension of personal 
and collective histories gathered over generations, the broader political and economic 
influences which shape our lives both in the global North and South, our engagements 
with other knowledges, and our perceptions of biophysical impacts associated with 
climate change that challenge our lives and livelihoods. The dynamics of how these 
factors interact to generate, perpetuate and evolve ‘lived experience’ have not been 
explored in depth. Thus even at the starting point of deconstructing the concept of 
lived experience, there is a huge potential to expand and develop our knowledge of 
climate change. 
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Equally, the methodological complexity of building a research design of ‘lived ex-
perience’ offers further potential to move from known, safe disciplinary boundaries 
for Masters students to cross-disciplinary, unfamiliar ones and adopt multi-method 
approaches. Students also realize that research does not stop at the empirical or writ-
ing stage and that knowledge continues to be created through action, sometimes  
action that generates policy. For example, scientific data can be complemented by 
participatory action research (PAR) which includes a range of stakeholders through-
out the research process to capture knowledge from diverse voices, in turn generating 
potential to feed into policy on mitigation and adaptation. Alongside are questions on 
how to build methodological rigor. Underlying all are ethical and moral questions of 
fieldwork led by relatively affluent academics and students investigating lived experi-
ences of marginalized groups in both Europe and developing countries. Of course 
such investigations are needed as otherwise these groups tend to be forgotten, but 
reflection of this kind inevitably leads to a wider understanding of climate change. 

We do not, however, have to build the above conceptual and methodological un-
derstandings anew. They are at least latent in the natural resource sectors on which 
climate change impacts directly, to which we now turn. 

3   Incorporating Natural Resource Expertise: The Case of Water 

There are particular reasons for including natural resource expertise in curriculum on 
the lived experience of climate change. Firstly, our basic human needs are dependent 
on access to natural resources, such access being critically affected by climate change. 
Secondly, natural resource expertise is directly concerned with real-world problem 
solving to enable continuing access. Following on and thirdly, the expertise is inher-
ently multi-disciplinary, leading to the possibility of interdisciplinary solutions.  

In the LECHe project we focus on expertise associated with the water sector as wa-
ter is arguably the most basic of natural resources as the source of food and life. More 
specifically, this sectoral expertise contributes to climate change curriculum and our 
understanding of its lived experience in the LECHe project through combining: 

Earth System Sciences and the impact of climate change on rainfall, its spatial 
patterns, frequency and severity, whether in the form of droughts or floods.  

Technology, where environmental authorities and engineers play an important role 
in the enhanced control of water systems which are necessary for successful climate 
change adaptation.  

Management, especially decentralized water management based on multiple-
stakeholder cooperation and flexible adaptation to uncertainty induced by climate 
change.  

Decentralized water management recognizes the potential of multi-stakeholder coop-
eration for creativity and innovation through active (or social) ‘learning alliances’ [5]. 
Active learning (or “social learning” [6]), for example within citizen user groups, or 
between these groups and scientists and policy makers, aspires to a shared understanding 
of the water system and the challenges to it in order to deal with complexity and uncer-
tainty. The concept of active/social learning is particularly appropriate to the LECHe 
project where the envisaged learning communities and engagement through virtual mo-
bility may be seen as directly experiencing social (or active) learning ‘by doing’. 
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4   Virtual Mobility and Open Access in a Competence-Based 
Approach 

As argued above, students should be exposed to a range of climate change perspec-
tives. Moreover, to use diversity as a source of inspiration and better solutions instead 
of conflict and political paralysis, students should think, communicate, collaborate 
and integrate across knowledge boundaries. We call this ‘transboundary competence’ 
[7], on which social learning in professional practice is based.  

In the LECHe project, this means that we need a learning environment that enables 
students to communicate, collaborate and reflect with their peers, teachers and super-
visors and with the diverse experiential knowledges of climate change. Such a learn-
ing environment should build on the principles of virtual mobility and open access to 
educational resources. Virtual mobility, defined as ‘using information and communi-
cation technologies (ICT) to obtain the benefits [of] physical mobility, but without the 
need to travel’ (eLearningEuropa.info), allows, through an integrated Virtual Learn-
ing Environment, the formation of ‘learning communities’ [8]. Here, Masters students 
and staff across Europe meet, study, discuss and compare ‘lived experiences of cli-
mate change’ and scientific analyses thereof. In addition, we envisage ‘open’ learning 
communities at the science-society-policy interface where, students, teachers and 
researchers can engage with non-academics. 

In view of the climate change topic, a major added advantage is the reduction in 
carbon footprint achieved with online development and exploitation of the modules. 
This reduction may amount to factor 8-20 [9, 10], if virtual mobility is used in the 
design instead of face-to-face delivery. The environmental impact (in terms of energy 
use and CO2-emissions) of internationalisation in higher education has scarcely been 
investigated, and its effect seems to be underestimated (or disregarded). Thus, in our 
approach virtual mobility is both the medium and (part of) the message. 

5   Conclusion 

Common to the above sections is that the lived experience of climate change is a 
process of engagement between diverse influences and perspectives. In the LECHe 
project, ‘engagement’ is: 

• An object of study, being important for cooperative approaches to natural re-
source management and for evolving lived experience. ‘Engagement’ is key to the 
argument in Sections 2 and 3, being the means which turns diversity of knowledges 
into resources for social learning and action 
• The subject of study, being the foundation of the transboundary competence ap-
proach to learning which is described in Section 4. 

We adopt a broadly analytical approach to communicative engagement as an object of 
study, there being a wealth of both promotional writing [11] and critical studies [12]. 
As subject, we adopt a more normative stance – we are actively promoting knowledge 
construction through learning communities and virtual mobility as the basis of our 
pedagogy. The challenge of using ICTs to support this pedagogy goes beyond formal 
education, however. It is at the heart of whether or not we can, as one world, rise to 
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the challenge of global issues such as climate change. This is the ultimate aim of the 
LECHe project – to develop ways of building the necessary cross-ontological capa-
bilities to respond to the global climate change challenge. 
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Abstract. The paper presents the application of data mining for analyzing per-
formance of students enrolled in an online two-year master degree programme 
in project management. The main data sources for the mining process are the 
survey made for gathering students’ opinions, the operational database with the 
students’ records and data regarding students activities recorded by the e-
learning platform. More than 180 students have responded and more than 150 
distinct characteristics/ variable per student were identified. Due the large num-
ber of variables data mining is a recommended approach to analysis data. Clus-
tering, classification and association rules were employed in order to identify 
the factor explaining students’ performance. The results are very encouraging 
and suggest several future developments. 

Keywords: Data mining, e-learning, project management, student performance. 

1   Introduction 

The research in e-learning domain is facilitate by the extensive amount of data stored 
by the e-learning systems, Most of these systems have the ability to collect data about 
the student activities, tracking navigational pathways through educational resources, 
time spent on various topics, or number of visits. Also, the e-learning systems capture 
data about the amount and type of resources usage. This data often are the basis of the 
e-learning research. 

One way to do research in e-learning is data mining. By data mining, it is possible 
to discover patterns to be used in predicting student behavior and efficient allocation 
of resources. Many case studies on data mining techniques in education are cited in 
the literature (Luan, 2002), (Ma & al, 2000), (Barros & Verdejo, 2000), (Ranjan & 
Malik, 2007). These case studies aim at predictions of student performance, mainly 
through cluster analysis to identify relevant types of students. (Delavari & al, 2005) 
proposed a model for the application of data mining in higher education. (Shyamala & 
Rajagopalan, 2006) developed a model to find similar patterns from the data gathered 
and to make predication about students’ performance. 

(Luan, Zhai, Chen, Chow, Chang & Zhao, 2004) presented different case studies 
on educational data mining. One of these studies intended to highlight factors that 
determine the academic success of first-year students. The methods used are: classifi-
cation and regression trees and neural networks. There were generated decisions trees, 
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and association rules. A sensitivity analysis was performed to analyze factors. Vari-
ables considered were demographic variables and performance indicators before col-
lege. By this analysis can be achieved overall average prediction in the year. The 
analysis carried out by two classes of methods showed that the most important factors 
for academic success in first year of college are SAT scores (average of high school 
equivalent) and position in the rankings achieved on average in high school. 

2   Research Objective and Methodology 

The research objective is to identify the main factors affecting the student’s perform-
ance in e-learning environment. The main research questions are:  

− Which are the most important factors affecting the student performance in e-
learning environments?  

− How overall student satisfaction influences the students’ e-learning perform-
ance and which are the specific situations?  

− How knowledge background, graduated faculty and student activity on the 
platform affect the students’ performance and in which cases?  

− Which is the relation between evaluation relevancy and performance in e-
learning (relation based on communication involvement, communication ef-
ficiency, online activities involvement and the teacher impact) and how can 
be described this relation?  

− How the time spent in front of the computer influence the activity on the 
platform and the performance in e-learning environments (for the second 
year)?  

− Which are the most important factors affecting the students. performance re-
garding the platform satisfaction?  

− Which are the association rules between attributes that describe the way in 
which the students’ initial requirements were met? Which is the difference 
between the situation when general association rules were generated and the 
one where class association rules are mined? 

The research is done using the data gathering from students enrolled in an online 
master degree programme in project management. This programme is delivered as an 
online programme and a traditional one by the Academy of Economic Studies, the 
biggest Romanian university in economics and business administration. 

A survey was made to collect students. opinions about the online programme, in 
general, and specifically, regarding the e-learning platform, the educational resources 
available online, the communication with trainers, the assessment, the practical ap-
proach of different disciplines. The questionnaire was developed in order to collect a 
large amount of interesting information. The questionnaire is structured into five main 
parts: 

− questions regarding organization aspects and technical platform;  
− trainee’s needs (motivation to participate into an online education programme);  
− trainee’s commitment towards the project management educational programme;  
− syllabus and expectations from training providers; 
− trainers’ involvement - trainers’ involvement. 
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Both open and multiple-choice questions were addressed. The questionnaire was 
given to 400 students enrolled in a two-year master programme of project manage-
ment. 52 students enrolled in their 1st year of study and 129 students in their last year 
responded. The data included in filled questionnaires was processed and recorded in 
an excel database, for further analysis. 

The performance measures are defined based on the following elements: 

- The grades at all 14 disciplines scheduled in the first academic year and 6 
disciplines included in the curricula for the second year. 

- The practical scores at all 14 disciplines scheduled in the first academic year 
and 6 disciplines included in the curricula for the second year. 

- Number of failures at first academic year exams 
- Number of failures at second year exams 

This data, except project scores was taken from the operational database, adminis-
tered at university level. The practical scores, as part of grades, were available on the e-
learning platform, all the professor reporting on the platform all assessment compo-
nents, such as: tests, project, and final exam, at all disciplines. 

The performance measures are: 

- Grade Point Average in the first academic year (GPA_I) 
- Grade Point Average in the second academic year (GPA_II) 
- Practical Score Average in first academic year (PSA_I) 
- Practical Score Average in the second academic year (PSA_II) 
- Aggregated Performance in first academic year (EVALUA-

TION_PERFORMANCE_CLASS_I) 
- Aggregated Performance in the second academic year (EVALUA-

TION_PERFORMANCE_CLASS_I) 

EVALUATION_PERFORMANCE_CLASS_I is defined as follow: 

EVALUATION_PERFORMANCE_CLASS_I = 0, if GPA_I  is between 6 and 7  
EVALUATION_PERFORMANCE_CLASS_I = 1, if GPA_I  is between 7.01 and 
8 and over  3 failed exams 
EVALUATION_PERFORMANCE_CLASS_I = 2, if GPA_I  is between 7.01 and 
8  and less than 2 failed exams 
EVALUATION_PERFORMANCE_CLASS_I = 3, if GPA_I  is over 8.01 and less 
than 2 failed exams  

EVALUATION_PERFORMANCE_CLASS_II is similarly defined, using GPA and 
number of failures from the second academic year. 

In order to identify the main factors affecting the student’s performance in e-
learning environment some additional data regarding student activities on the virtual 
space was gathering based on the statistics provided by the e-learning platform.The 
Moodle platform offers analytical and graphical statistics regarding the student activ-
ity, such as: the number of platform access, per day, month, semester, year, entire 
programme, the number of new subject initiated by a student, the time spent on the 
virtual space, the area of virtual space visited by the student.  Figure 1 presents some 
of the facilities offered by Moodle. As we can see, some students have a uniform 
platform accessing pattern, others access platform only during the exam period, and 
others did not use the platform, using additional communication solutions (e-mail 
groups) in order to be informed. 
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Based on the information provided by the e-learning platform, the following char-
acteristics were defined for each student: 

- Maximum_access_number_Class, 
-  Platform_access_total_number_Class 
- Uniformity_Class 
- Maximum_access _number per semester 
- Number of subject _initiatives 
- Platform_access_total _number, 

 

  

Fig. 1. Statistics regarding the student activities provided by e-learning platform 

Figure 2 presents this three main data sources used in the data mining process. 
During the Data preparation and Data modeling phases, only data related to master 
students in second year were consider. The reason is there is not so many data on 
performance for freshmen. Or data mining is focused on performance analysis, so 
there is not useful to include all students in data mining analysis. The collected data 
will be used on a further longitudinal analysis of students’ satisfaction, when it will be 
possible to analyze how perceived satisfaction is changing during the programme, 
when students pass into the second year. 

 
a) Operational database 

Fig. 2. Data sources for data mining 
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b) Questionnaire database 

 
c) Data flow in data mining process 

Fig. 2. (continued) 

A preliminary data analysis was done in a traditional manner, as part of a larger 
and more detailed process of data exploratory analysis, organized as a data mining 
project. This kind of project is structured according the DM – CRISP methodology. 

3   The Modeling Phase; The Main Findings 

Ten attributes out of 151 were used to identify the relationship between students over-
all satisfaction regarding the online master programme and their learning performance. 
The most important attributes for the class EVALUATION_Performance_Class_I are: 
 

 0.1856   EVALUATION_Performance_Class_II 
 0.0846   2_8_SYLLABUS_WorkImpact 
 0.0799   3_5_PLATFORM_Flexibility 
 0.0645  Platform_access_total_number_Class 
 0.0534   2_6_SYLLABUS_RessourceSufficiency 
 0.042    1_5_NEEDS_InitialRequirements 
 0.0385   5_5_INSTRUCTORS_CommunicationEffeciency 
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 0.0368   3_1_PLATFORM_Adequacy 
 0.0181   Maximum_access_number_Class 

The most important attributes for the class EVALUATION_Performance_Class_II are: 

 0.1856   EVALUATION_Performance_Class_I 
 0.0762   1_5_NEEDS_InitialRequirements 
 0.0683   3_5_PLATFORM_Flexibility 
 0.0626   2_8_SYLLABUS_WorkImpact 
 0.0574   3_1_PLATFORM_Adequacy 
 0.0563   5_5_INSTRUCTORS_CommunicationEffeciency 
 0.0514  Platform_access_total_number_Class 
 0.0416   Maximum_access_number_Class 
 0.0327   2_6_SYLLABUS_RessourceSufficiency 

 
To develop a clustering model, the Simple K-Mean algorithm is applied using Weka 
platform (Bouckaert, Frank, Hall, Kirkby, Reutemann, Seewald & Scuse, 2010). The 
cluster analysis experiment is related to the overall student satisfaction and the way in 
which this satisfaction influences student’s learning performance. The cluster analysis 
results are presented in figure 3. 

 
Attribute Cluster 0 Cluster 1 

1_5_NEEDS_InitialRequirements 3 1 

2_6_SYLLABUS_RessourceSufficiency 2 1 

2_8_SYLLABUS_WorkImpact 3 2 

3_1_PLATFORM_Adequacy To_some_exte
nt 

YES 

3_5_PLATFORM_Flexibility Involve-
ment_in_any_deci

sion 

Choose his own_ 
homework_deadlines 

5_5_INSTRUCTORS_CommunicationEf
ficiency 

3 2 

EVALUATION_Performance_Class_I 3 2 

EVALUATION_Performance_Class_II 3 2 

Maximum_access_number_Class 1 2 

Platform_access_total_number_Class 0 2 

Fig. 3. Cluster centroids using Simple K-Means 

The student profile for Cluster 0, according to cluster centroid is:  

- The student considers that the online programme meets the initial require-
ments that he had when he enrolled for it in a satisfactory mode (3); 

- The student considers that the resources provided at the courses are sufficient 
(2) to acquire the knowledge he needs 

- The theme of the master projects correspond to the work activities in to some 
extend (3); 

- The study platform used in online programme is appropriate to some extend; 
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- The student that he must be involve in any decision regarding the learning 
activity; 

- The communication between teachers and student is efficient enough. 
- The performance class for the first and second year is 3, meaning the average 

exams grades is over 8 and number of failed exams is less than 2. 
- The maximum access platform number is between 26 and 40. 
- The platform access total number is less than 600. 

This profile denotes a student whose expectations were less satisfied at the end of 
programme, at the enrolment the student has already knowledge in project manage-
ment domain, so the student is easily learning. That is why the performance of the 
students from this cluster is high. 

The student from cluster 1 has a high level of satisfaction. The programme has of-
fered a good understanding of the project management domain. The performance 
class is not as good as the one from cluster 0, but still is a good one, the average for 
the both years being between 7 and 8 and the failed exams number less 2. 

Cluster 0 has 62% of instances, meaning 80 instances up to 129. The cluster 1 has 
38 % of instances having the other 49 instances. The majority of the students enrolled 
for this master degree programme were initiated into the basics aspects of its domain. 
Most of the students, belonging to cluster 0, do not need much time to spend on the 
platform, for communication, information extraction and resources checking. 

The classification experiment was developed using J48 algorithm. The result is a 
decision tree having the goal to classify the instances based on a specified attribute 
(class attribute). The objective of the experiment is to show when the overall satisfac-
tion is accomplished and how it influences the performance. 

1_5_NEEDS_InitialRequirements 
          2_6_SYLLABUS_RessourceSufficiency 
          2_8_SYLLABUS_WorkImpact 
          3_1_PLATFORM_Adequacy 
          3_5_PLATFORM_Flexibility 
          5_5_INSTRUCTORS_CommunicationEffeciency 
          EVALUATION_Performance_Class_I 
          Maximum_access_number_Class 
          Platform_access_total_number_Class 

The experiment results are presented in figure 4. The characteristics of the results are: 

- Correctly Classified Instances = 108, meaning 83,7 %; 
- Incorrectly Classified Instances = 21, meaning 16.2 %; 
- Kappa statistic (means “fulfil prediction level”) = 0,73. It is a good value (maxi-

mum is 1); 
- Mean absolute error = 0,107; 
- Root mean squared error = 0,2322; 
- Relative absolute error = 34,9 %; 
- Root relative squared error = 59,34% 

Confusion matrix: 
  a  b  c  d   <-- classified as 
14  0  0  3 |   a = 0 
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  0  1  0  0 |   b = 1 
 4  0 46  7 |   c = 2 
 3  0  4 47 |   d = 3 

Confusion matrix shows that for the first line, 14 instances were correct classified in 
class 0 (a), 3 instances were incorrect classified in class 3 instead of the class 0 (A). 

 

 
a) J48 Results 

 
 
 

 
b) The decision tree visualization 

Fig. 4. Results of the classification experiment using J48 

Based on confusion matrix, some indicators can be compute, such as: 

- TP rate (Rata true - positive); It represents the proportion in which the examples 
were classified in class x according to the whole examples number that belong to 
that class. In our case, for class a we have 14/(14+0+3); It represents the propor-
tion in which the examples were classified in class x according to the whole ex-
amples number that belong to another class. 

- Precision, representing the proportion of instances that belong to class x from the 
whole number of instances and classified in class x. For class a, Precision = 1.  

- Recall = TP rate 
- F-Measure (Measure F) is computing as: 2*Precision*Recall/(Precision + 

Recall). 

In order to obtain a rule set, the PART algorithm is used. The generated rule list is 
the following: 

 
EVALUATION_Performace_Class_I = 3 AND 
3_5_PLATFORM_Flexibility = 

Involvement_in_any_decision_regarding_the_learning_activity: 3 (18.0/3.0) 
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EVALUATION_Performace_Class_I = 3 AND 
3_5_PLATFORM_Flexibility = Choose_own_homework_deadlines AND 
2_6_SYLLABUS_RessourceSufficiency = 2: 3 (5.0/1.0) 
EVALUATION_Performace_Class_I = 3: 3 (11.0/4.0) 
3_5_PLATFORM_Flexibility = The_instructor_decides_the_educational_activities: 2 

(7.0/3.0) 
Platform_access_total_number_Class = 3 AND 
EVALUATION_Performace_Class_I = 2: 2 (11.0/1.0) 
1_5_NEEDS_InitialRequirements = 1 AND 
2_6_SYLLABUS_RessourceSufficiency = 1 AND 
5_5_INSTRUCTORS_CommunicationEffeciency = 2: 2 (7.0/1.0) 
1_5_NEEDS_InitialRequirements = 2 AND 
2_8_SYLLABUS_WorkImpact = 2 AND 
3_5_PLATFORM_Flexibility = 

Involvement_in_any_decision_regarding_the_learning_activity: 2 (6.0/3.0) 
3_1_PLATFORM_Adequacy = YES AND 
5_5_INSTRUCTORS_CommunicationEffeciency = 3 AND 
3_5_PLATFORM_Flexibility = Choose_own_homework_deadlines: 2 (7.0/1.0) 
1_5_NEEDS_InitialRequirements = 2 AND 
2_8_SYLLABUS_WorkImpact = 3: 3 (5.0) 
Platform_access_total_number_Class = 1 AND 
5_5_INSTRUCTORS_CommunicationEffeciency = 4: 2 (4.0) 
Platform_access_total_number_Class = 1 AND 
Maximum_access_number_Class = 0: 3 (2.0) 
Platform_access_total_number_Class = 0: 2 (22.0/12.0) 
Platform_access_total_number_Class = 2 AND 
1_5_NEEDS_InitialRequirements = 3 AND 
3_1_PLATFORM_Adequacy = To_some_extent: 3 (6.0/2.0) 
3_1_PLATFORM_Adequacy = Not_good_enough: 3 (5.0/2.0) 
5_5_INSTRUCTORS_CommunicationEffeciency = 3 AND 
Platform_access_total_number_Class = 2: 0 (4.0/1.0) 
 

 
The class attribute is EVALUATION_Performace_Class_II. Let suppose we con-

sider the rule: EVALUATION_Performance_Class_I = 3 AND  
3_5_PLATFORM_Flexibility = Involve-

ment_in_any_decision_regarding_the_learning_activity: 3 (18.0/3.0) 
This rule says that if the performance class for the first year is 3 (GPA over 8 and 

less than 2 failed exams) and the student thinks that he must be involved in any deci-
sion regarding the learning activity, then the Performance class for the second year is 
3 (GPA over 8 and less than 2 failed exams). 

4   Conclusions and Further Development 

An improvement to the current data set would be if some attributes will be added. 
These attributes will be used to describe students’ performance during their faculty 
years. An interesting analysis is to see if the students profile maintains the same dur-
ing faulty period as during in the master period and in which cases. Based on this, 
many predictions could be made helping to identified better the students target profile.  
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Also, a new analysis direction could be based on some new attributes that describe 
the teachers point of view regarding students activity, projects quality, the quality of 
their questions and answers. Analyses about teachers’ expectations from their students 
will help to configure an initial check/test for the future students that will enroll to this 
online master programme 

Some new attributes could be used to describe exactly the platform potential and its ac-
tual exploitation level. 

References 

1. Barros, B., Verdejo, M.F.: Analyzing Student Interaction Processes In Order To Improve 
Collaboration: The Degree Approach. International Journal of Artificial Intelligence in 
Education 11, 221–241 (2000) 

2. Bodea, C.: Project management competences development using an ontology-based  
e-learning platform. In: Lytras, M.D., Damiani, E., Carroll, J.M., Tennyson, R.D., Avison, 
D., Naeve, A., Dale, A., Lefrere, P., Tan, F., Sipior, J., Vossen, G. (eds.) WSKS 2009. 
LNCS (LNAI), vol. 5736, pp. 31–39. Springer, Heidelberg (2009) 

3. Bodea, C., Dascalu, M.: A parametrized web-based testing model for project management. 
In: Spaniol, M., Li, Q., Klamma, R., Lau, R. (eds.) ICWL 2009. LNCS, vol. 5686, pp. 68–
72. Springer, Heidelberg (2009) 

4. Bodea, V.: Application and Benefits of Knowledge Management in Universities – a Case 
Study on Student Performance Enhancement. In: Informatics in Knowledge Society, The 
Proceedings of the Eight International Conference on Informatics in Economy, May 17-18, 
pp. 1033–1038. ASE Printing House (2007) 

5. Bouckaert, R., Frank, E., Hall, M., Kirkby, R., Reutemann, P., Seewald, A., Scuse, D.: 
WEKA Manual for Version 3-6-2, University of Waikato, Hamilton, New Zealand (2010) 

6. Delavari, N., Beikzadeh, M.R., Amnuaisuk, S.K.: Application of Enhanced Analysis 
Model for Data Mining Processes in Higher Educational System. In: Proceedings of 
ITHET 6th Annual International Conference, Juan Dolio, Dominican Republic (2005) 

7. Luan, J.: Data Mining and Its Applications in Higher Education. In: Serban, A., Luan, J. 
(eds.) Knowledge Management: Building a Competitive Advantage for Higher Education. 
New Directions for Institutional Research, vol. 113. Jossey Bass, San Francisco (2002) 

8. Luan, J., Zhai, M., Chen, J., Chow, T., Chang, L., Zhao, C.-M.: Concepts, Myths, and Case 
Studies of Data Mining in Higher Education. In: AIR 44th Forum Boston (2004) 

9. Ma, Y., Liu, B., Wong, C.K., Yu, P.S., Lee, S.M.: Targeting the right students using data 
mining. In: Proceedings of the Sixth ACM SIGKDD International Conference on Knowl-
edge Discovery and Data Mining, Boston, pp. 457–464 (2000) 

10. Ranjan, J., Malik, K.: Effective Educational Process: A Data Mining Approach. 
VINE 37(4), 502–515 (2007) 

11. Shyamala, K., Rajagopalan, S.P.: Data Mining Model for a better Higher Educational Sys-
tem. Information Technology Journal 5(3), 560–564 (2006) 



 

M.D. Lytras et al. (Eds.): WSKS 2010, Part I, CCIS 111, pp. 480–486, 2010. 
© Springer-Verlag Berlin Heidelberg 2010 

Effects of Digital Footprint on Career Management: 
Evidence from Social Media in Business Education 

Vladlena Benson and Fragkiskos Filippaios 

Kingston Business School, Kingston University, Kingston Upon Thames, KT2 7LB,  
United Kingdom 

v.benson@kingston.ac.uk, f.filippaios@kingston.ac.uk 

Abstract. As online social media gain immense popularity among Internet 
users, we would like to explore the implication of social networking on career 
management. This paper links social capital theories and the impact of online 
social networks on ties between individuals in social and business uses. Social 
media contributes to building up individual digital footprint, or Internet content 
linked to individual names.  We then propose a typology of the digital footprint 
based on the evidence from a survey of business students. Discussion of the 
implications of the study and arising research questions conclude the article.  

1   Introduction 

Online social media has become one of the most popular Internet applications of the 
decade. Social networks have been linked with creation and exploitation of social 
capital in recent literature. However, the effect that individual digital footprint has on 
the career prospects of students has remained underestimated in the social networks 
literature. This paper will construct a typology of the digital footprint left behind from 
different social networking activities undertaken by business students of different 
levels. It will start by defining the two dimensions of the digital footprint and then 
associate the dimensions with specific characteristics of the footprint. Finally the 
study will provide a typology of effects that digital footprint may have on career 
management of younger generation of business graduates. 

2   Social Capital Theories and Career Success 

Social capital theory and career success have been linked by Seibert, Kraimer and 
Liden (2001) who connected three competing theories of social capital: weak tie 
theory (Granovetter, 1973), structural hole theory (Burt, 1992) and social resource 
theory (Lin, 1999). Connections or ties between individuals in a network help provide 
the basis for analysis of social networks.  Both the weak tie theory and the structural 
holes theory deal with the structure of social networks and the advantages that 
network topology offers. The weak tie theory considers the strengths of ties between 
individuals and proves that weak ties are indispensible to individuals’ opportunities.  
In particular (Granovetter, 1973) shows that ties between members of a given network 
can be intense or weak. For instance, in a network with intense/strong ties information 
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dissipates quickly and loses its value to members, e.g. friends, co-workers, members 
of local community, whereas infrequent and emotionally uninvolved relationships or 
weak ties commonly link networks with networks with unique information and 
resources.  Granovetter (1973) argues that weak ties were more useful than strong ties 
as a source of information about job openings helping individuals with connections to 
external networks to gain access to better job opportunities. Another view on social 
capital is provided by the structural hole theory Burt (1992, 1997) the structural hole 
argument is that “social capital is created by a network in which people can broker 
connections between otherwise disconnected segments” (Burt, 2001, p. 202). Social 
networks rich in structural holes provide an individual with better access to 
information, bargaining power and therefore exercising greater control over resources 
and opening career opportunities throughout the social system. Finally, the social 
resource theory focuses on the content rather than the structure or strength of ties in a 
network. According to Lin (1999) social capital is formed via the capability to use ties 
between individuals in a network to reach a particular resource embedded in it to 
fulfil individual’s instrumental objectives.  

The diversely expressed but converging perspectives cited above concur that social 
capital is a metaphor in which social network is a type of asset which can create 
certain competitive advantage to some individuals or groups in pursuing their goals. 
With the general agreement that “ better connected people enjoy higher returns” 
(Burt, 2001, p. 203) we proceed to the discussion of the digital footprint generated as 
a the result of networking on social media. 

3   Digital Footprint 

A growing number of publications (e.g. Barnes & Barnes, 2009, Lange 2007, 
Livingstone 2008, Lewis & West 2009) continuously draw attention to issues of 
privacy of individual information available as a result of social networking use. Some 
researchers (e.g. Weintraub & Kumar, 1997) argue that technology may be 
significantly changing boundaries between 'publicity' and 'privacy’.  SNS increase the 
amount of private information shared online and possibly present a hazard to those 
users who overlook adjusting their SNS privacy settings. The old saying ‘Choose your 
friends wisely’ cannot be more relevant as in the context of online social networking. 
Increasingly, there are warnings that individuals should be careful of their use of 
networks generally as employers are more and more using information gleaned from 
social networks to assess future employees (Peluchette & Karl, 2010). However, there 
is also an increasing level of concern from the businesses themselves, regarding legal 
challenges and the risks involved in using social networks for building business, 
leading to policy developments (Wilson, 2009). 

4   Typology 

For the purposes of our study, one can classify the key characteristics of a digital 
footprint using two dimensions. The first one is related to the nature of the activity 
undertaken by the student. This can range from a pure social one to a strictly business 
activity. The goals of each activity differ substantially as we would expect students to 
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make different use of their time, language and networking for social or business 
activities. 

The second dimension is related to the level of studies and how far or close this is 
to the labour market. We would expect students that attend a foundation degree or 
early stages of an undergraduate degree not to be too much work oriented. 
Alternatively one could argue that the timing between joining the workplace and the 
impact of a digital footprint might be different between a full time undergraduate and 
a part-time postgraduate student.  

                             Type of Use

Social links            Young

                              entrepreneur

       Business

Mature friend      links  builderPG

UG

Social                            Business

 

Fig. 1. Typology of Digital Footprint 

5   Method 

As a part of a wider study of online social networking in HE, a two phase approach to 
data collection was adopted, with two focus groups informing the development of a 
survey. The sample for the focus group was drawn ad-hoc from the student population 
at a post-92 University in the UK. Each focus group discussion was structured around 
nine open ended questions and lasted for approximately an hour. The discussions 
were digitally recorded and transcribed. The analysis of the focus group transcripts 
provided the starting point for developing a range of questions covering various 
aspects and concerns of social networking use. In the second stage of data collection a 
draft survey was piloted on twenty individual students at the research site. Based on 
the feedback from the pilot the questionnaire was amended and formatted into its final 
version. The questionnaire in paper format was distributed to a random sample of 
undergraduate and postgraduate students including UK and European universities. 
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The sample was drawn entirely from students studying on business courses. The total 
number of respondents comprised of 272 individuals, which gives a representative 
sample. The demographic data collected included information on age, nationality, 
number of years of work experience, first language, year and type of degree. Further 
questions covered a range of expectations and motivation for persistent use of various 
networks. The questions worded ( ‘Why did you join this social network ‘ with 
answer options including ’ Find a job’, ‘Make business contacts’ as well as ‘To find 
contacts at the University’ and ‘To be generally sociable’, etc.) were provided for 
each network type. A Likert scale was used (1- Strongly Agree to 5- Strongly 
Disagree). Average age of respondents for Masters was 29 years, for Undergraduates 
– 22 years. By gender the sample comprised of 48% female respondents and 47% of 
males, 5% did not provide their answers. Dominant nationalities were as follows:  
British – 33%, Cypriot – 7%, Russian – 6,5%, Indian – 6%.  

6   Empirical Evidence 

The purpose of this section is to provide empirical evidence regarding the use of 
social networks from undergraduate and postgraduate students. We decided to use 
two key dimensions that demonstrate the difference between the two groups on the 
use of SNS. The first dimension is related to the use of social networks for socializing 
since the original opening of the account. Students answered using four discrete 
answers, i.e. not at all, less, about the same, more. We have assigned a numerical 
value on each dimension from 1 to 4 with 1 being not at all and 4 being more. The 
oneway ANOVA results for the social and business use are presented in tables 1 and 2 
below. Results show a clear difference between the undergraduate and postgraduate 
students regarding the use of SNS for social purposes. The undergraduate students use 
more now, than when they originally opened their account, the SNS. There is a clear 
difference in the way they approach the SNS use by logging in more than the 
postgraduate students. This difference between the two groups is not evident though 
in the Business use of the SNS. Although postgraduate students log on more, there is 
no clear statistically different relationship between the two groups and the use of SNS 
for business use. 

Table 1. Oneway Anova between Type of Degree and Use of network for Social Purposes 

Type of degree Mean Std. Dev. Freq.   
Undergraduate 1.99 1.61 132   
Postgraduate 1.60 1.55 99   
Total 1.82 1.59 231   

      

Source SS Df MS F Prob > F 
Between groups 8.44 1 8.44 3.34 0.0688 

Within groups 578.62 229 2.52   

Total 587.07 230 2.55   
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Table 2. Oneway Anova between Type of Degree and Use of network for Business Purposes 

Type of degree Mean Std. Dev. Freq.   

Undergraduate 1.21 1.27 132   

Postgraduate 1.34 1.47 99   

Total 1.26 1.36 231   

      

Source SS Df MS F Prob > F 

Between groups 0.97 1 0.97 0.52 0.4699 

Within groups 426.38 229 1.86   

Total 427.35 230 1.85   

 
This result although not totally surprising, contradicts our key argument that 

postgraduate users would be more orientated towards the use of SNS for business 
purposes. We decided therefore to explore another dimension of our sample which is 
related to the amount of time the different groups of users spend online in the two 
activities, i.e. social purposes and business purposes. Tables 3 and 4 present the 
oneway ANOVA results between the type of user and the amount of time they spend 
on a weekly average basis. From table 3 one can see a difference between the 
undergraduate and the postgraduate students but this difference is not statistically 
significant. On the other hand table 4 gives a very different picture around the 
amount of time spent on business related use. The postgraduates spend more than 
twice the time than the undergraduate students using SNS from a business 
perspective. This difference is statistically significant and demonstrates that there are 
other more qualitative characteristics that might explain the use of SNS between the 
two groups. 

Table 3. Oneway Anova Type of Degree and Use of network for Social Purposes (Time) 

Type of degree Mean Std. Dev. Freq.   
Undergraduate 4.52 4.87 89   
Postgraduate 4.02 5.76 60   
Total 4.32 5.23 149   

      

Source SS Df MS F Prob > F 

Between groups 9.21 1 9.21 0.33 0.5641 

Within groups 4051.94 147 27.56   

Total 4061.15 148 27.44   
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Table 4. Oneway Anova Type of Degree and Use of network for Business Purposes (Time) 

Type of degree Mean Std. Dev. Freq.   
Undergraduate 1.14 1.94 49   
Postgraduate 2.46 5.03 37   
Total 1.71 3.65 86   

      

Source SS df MS F Prob > F 

Between groups 37.07 1 37.07 2.84 0.0956 

Within groups 1096.02 84 13.04   

Total 1133.09 85 13.33   

7   Conclusions 

As a result of online social networking individuals tend to generate content associated 
with their name linking them to other individuals into a formal or informal network. 
Online networking has been positively linked to building and reinforcing social 
capital. In turn “better connected people” (Burt, 2001) are thought to enjoy an 
advantage in career management. Thus besides simple socialising, online social 
networks have an impact on business relations. The purpose of this study was to build 
a typology for the digital footprint. Analysis of data on the use of SNS from Business 
and Management Undergraduate and Postgraduate students provided an empirical 
lens on the online behaviour. The study concluded that there are four types of digital 
footprint with the key motivations for the use of SNS. These are: social links 
reinforcement, mature friend, young entrepreneur and business link builder. 
Undergraduate students primarily use SNS for social purposes whilst postgraduates 
focus primarily on the business use of SNS. It has become evident that social 
networking awareness is missing in HE curriculum. More research attention is needed 
to identify contribution of the digital footprint towards career management and 
business opportunities. Issues of privacy and security are likely to intensify with the 
growth of user generated content on the Internet. It is important to address these 
issues through further research studies into social media and its business applications. 
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Abstract. There has been a vast debate in recent years about usage patterns of 
social computing and web 2.0 tools in learning contexts. A growing number of 
researchers suggest that certain pedagogical approaches are best suited in these 
contexts, since they involve active engagement, social learning, continuous 
feedback, enabling students’ autonomous understanding and the transfer of 
those skills to useful or real-life settings. In this article we present the use of a 
social network as part of a formal course of Management at the University of 
Pisa. The institutional VLE – based on Moodle – has been integrated with a 
student support group hosted on Ning. Problems and opportunities for using 
Ning have been discussed in small groups and students feedback will be re-
ported. The shift from Learning Management System (course centric) to a Per-
sonal Learning Environment (people centric) and then to Personal Learning 
Network is also been discussed and a framework for Education 2.0 is provided. 

Keywords: Management education; Technology enhanced learning; Social 
networking; VLE (Virtual Learning Environment), PLE (Personal Learning  
Environment).  

1   Introduction 

As a part of the larger educational environment, technology provides a context that is 
shaped in part by the ways teachers enable their students’ uses of technological tools. 
Technological contexts include the actual devices students use and the systems that 
support these devices. These technology contexts are in a state of almost constant 
change as a result of both innovation and a deliberate effort to expand access to tech-
nology in schools and universities. This is why the concept of “disruptive technology’ 
was also applied to education. Katrina A. Meyer [1] points out that “although not a 
magical way to transform higher education, disruptive technology must interrupt our 
usual policies, practices, and assumptions. Consequently, 21st century education will 
be: student-centered, with learning put first, and flexible enough to accommodate 
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different styles and interests; designed to offer options, motivate students, and provide 
connections to students’ lives, jobs, and communities; able to capitalize on the will-
ingness of faculty and students to experiment and fail, to improve, and to keep at 
problems until solutions are crafted. 

A growing number of researchers suggest that certain pedagogical approaches are 
best suited for instruction that makes use of digital technological tools. These peda-
gogical approaches typically involve active engagement, social learning, continuous 
feedback, and real world application [2]. Constructivist theory suggests that learners 
construct their own knowledge, but facilitating such knowledge construction in the 
classroom is complex. In an effort to further define the problem, Mishra and Koehler 
[3] have theorized about a specialized form of knowledge called Technological Peda-
gogical Content Knowledge (TPCK) that represents the manner in which teachers 
integrate technology into instruction within the context of constructivist learning 
goals.  

When teachers use 21st century technologies to facilitate student learning, evidence 
suggests that the learning that occurs is dynamic and multi-dimensional. This is learn-
ing (or e-learning) 2.0, which is not only “student-centered” but “community-
centered”, based on community of practice formed by “people who engage in a process 
of collective learning in a shared domain of human endeavour” [4]. In this sense it is 
“immersive” (learning by doing) and “situated” [5] and, basically, connected, net-
worked learning [6].  

Thinking on teachers’ side McLoughling and Lee [7] outlined the 3 P’s of 2.0 
pedagogy: personalization (learner choice, learner agency, customization, self-
regulation and management); participation (communication, collaboration, connec-
tivity, community); productivity (learner created content, contribution to knowledge, 
generativity, creativity and innovation).  

2   A Framework for Education 2.0 

Using the 3P’s as background and building on Enterprise 2.0 literature, we define 
Education 2.0 as “a set of educational and technological approaches steered to en-
able new educational models, based on open involvement, emergent collaboration, 
knowledge sharing, internal/external social network development and exploitation”. 

From an organisational point of view, Education 2.0 is a point of discontinuity that 
breaks the boundaries of the PLE both in terms of opening up the organisation to ‘ex-
ternal’ players (customers, suppliers, partners) and of re-thinking the traditional 
schemes of collaboration, knowledge sharing, and management of functional and hier-
archical relations, so questioning the rigid stereotypes regarding the workspace and 
working hours. We modeled the emerging needs of learners from the emerging needs 
of knowledge workers 2.0 [10]. These needs can be divided into six key dimensions, as 
shown in Fig. 1.: open belonging (to supply secure and selective access to information, 
tools and connections that go beyond the Institutional’s boundaries); social networking 
(learners increasingly need to develop and maintain that network of relations that is 
becoming a more and more important asset for their professional efficiency); knowl-
edge networks (to prevent their knowledge and skills from being “surpassed” soon, 
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learners must be able to build their own network to have access to knowledge and 
information from different sources, both explicit and implicit); emergent collaboration 
(in an increasingly fast and unpredictable competitive scenario, learners need to create 
cooperative settings in a fast, flexible way, even outside the formal organisational 
patterns); adaptive reconfigurability (students need to quickly reconfigure their own 
processes and activities); global mobility (learners spend an increasingly large share of 
their time far from the workplace and often in a state of mobility; new ICT enables 
them to be connected in any place and at any time of day through their own network of 
tools, thus making the workspace and working time more flexible). 

 

Fig. 1. Education 2.0 framework 

3   The Case of EduORG2.0 

3.1   Integrating the Institutional VLE 

EduORG2.0 was created in 2009 for the course of Management – one of the Man-
agement Engineering degree – at the University of Pisa. It is based on two platforms: 
Moodle, which was already present in the Institution, and Ning1. While the first is 
used for the delivery of the programme (presentation of the course, calendar, slides 
etc.) and for formal communication (exams, calendar, mid-term tests etc.), Ning is 
used as a sort of ‘laboratory’, an environment in which students can enhance their 
learning through interaction and availability of further, non-compulsory, resources. 
See table 1. 

                                                           
1 Ning.com (http://www.ning.com) is a free web-based platform that allows users to create their 

own social networking sites. 
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Table 1. The structure of EduORG2.02  

Moodle On Ning 
(1) the calendar of the course (Google 

Calendar) 
(2) the course presentation with a link to 

the teacher’s website 
(3) resources (slides, handouts, exercises, 

links, lessons videoclips); the resources are 
ordered by module 

(4) sign up for exams (link to faculty 
service) 

(5) assignment on a task (a team 
competition takes place along the course: 
every week the groups – 14 – work on a 
given task/problem and then discuss it in 
plenary session) 

(1) blog with post concerning daily lessons 
or team competition  

(2) forum, with are 3 pre-fixed categories 
(3) groups: every group has its own page 

with logo  
(4) case histories of entrepreneurship: an 

article is available every week and can be 
downloaded with BoxNet (integrated in Ning) 

(5)  useful links 
(6) twitter in home page: for rapid prompts 

by the teacher 
(7)  Most popular videos 
(8) Must-read books: books review  

concerning Management are posted every 
week  

(9) rss from Il Sole-24 Ore and Ansa news 
(10) Events: seminars with visiting  

professors 
(11) scheduling meetings with the teacher 

through Doodle  
(12) surveys trough Polldaddy 
(13) feeds from Diigo 
(14) link to wikis 
(15) cultural links 

3.2   EduORG 2.0 Approach  

It is possible to map EduORG2.0 on the dimensions of the framework reported in Fig. 
1. It results that EduORG2.0 is an educational space that can be named ‘social’ since 
it creates an environment that is not targeted to the Institution population at large but 
to specific groups or communities. The level of users’ participation and proactive 
involvement is high since they see the community as an important element to increase 
their wealth of knowledge, create new relations and increase their “learning” effec-
tiveness and visibility. In addition, a number of users proactively participate in the 
creation of contents, take part in discussions and create interpersonal relations of trust 
and mutual engagement. At the same time, the teacher’s commitment is very high, but 
the Institution does not ‘see’ and recognise the community as an important means to 
achieve its purposes, by proactively supporting it and allocating it some resources.  

The platform has been customized in order to outline a path for guided learning: a 
message is posted by the teacher after every lesson, describing what has been done, 
where and how to study. The idea is to offer opportunities and resources beyond the 
mere ‘technical knowledge’, a support that could enhance student learning and en-
courage them to develop not only their ‘hard’ but also their ‘soft’ skills. Although the 

                                                           
2 There is some integration between the social network and the VLE. There is a form on the 

Moodle course page, which allows participants to log on to Ning network, and an RSS feed 
displays news about the current module on the social networking site.  
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use of the social networking space is optional, all course participants have accessed it 
at least once. About a half of the participants are regularly (almost daily) active in the 
network and share information, resources and messages. The Ning platform has been 
presented with the metaphor of football camp, where students can train themselves. 
All the items of the network are inspired by this metaphor: a football team, composed 
by different players (the students with their distinctive abilities); a coach (the teacher); 
a training program; a to a football match (the exam).  

3.3   Students’ Feedback 

As we said before, although not mandatory, Ning was accessed at least once by all 
course participants3. Each year, during the course, two meetings with team leaders are 
held to discuss on the following subjects: groups internal management (learning proc-
ess and state of the art, learning difficulties, participation of all group members at the 
project works); evaluation of didactical resources (book, slides, handouts and exer-
cises); suggestions.The opinions gathered during these meetings are very useful to the 
teacher, that asks the team leaders to express freely any problem arisen during group 
activities. Answers focus also on classmate and group feedback: sometimes – due to 
different problems – groups are not so tight and so collaborative as the team leader 
would expect. Some responses stress ease-of-use and practical application of Ning. 
Finally, some students (not all) show awareness of the ‘additional value’ of 
EduORG2.0 network for personal growth. Other important elements emerging from 
meeting report are related to the affordances offered by EduORG2.0 network and, 
generally, to functionalities and features a social network should contain in order to 
encourage students participation, to allow them develop competencies and to motivate 
them to learn. Didactical web sites are very much appreciated and aspects or features 
that motivate to learn were found to be related to the boundary (clear expectations, 
functionalities, goals), and usability aspect (ease of use, reliability, user-friendly, 
appealing interface), more than to particular aspects of learning or competence devel-
opment (trace learning paths, progress indicator, test skill development, the idea that 
there is something to learn). These opinions show that powerful, intuitive social me-
dia tools represent and facilitate fundamental shifts in human interaction—shifts that 
can improve university learning. 

4   Helping Students View Ning as a Personal Learning Network 

In technology-enhanced learning discussion there is a strong trend that promote the 
change from Learning Management System (course centric) to a Personal Learning 
Environment (PLE) (people centric) [8] and then to Personal Learning Network [9]. 

“Learning networks capture an essential element in learning today, the simple fact 
that we don't know what we want to teach” [9]. Indeed, it is often suggested that the best 
we can manage is to teach students how to learn, and to encourage them to manage their 

                                                           
3 EduORG2.0 in numbers: (2009) 156 enrolled, 13 groups, 87 posts, 49 forum discussions, 11 

videos (each 30 views), 200 comments for each group (average rate); 41.285 log-in; (2010) 
318 members, 14 groups, 85 forum discussions, 112 posts, 18 videos, more than 50.000  
log-in. 
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own learning thereafter. The main purposes for implementing Ning community into  
the Management course were two-fold. First, we wanted to try to create a virtual class-
room — an online community where students could converse and collaborate, and 
where the teacher could support and enrich their learning. Secondly, the teacher was 
hoping to enhance the course curriculum in a way that would help prepare students for 
the literacy demands of the 21st century. On both accounts, the experience has by far 
overwhelmed the original purposes, and we have just begun to glimpse its ultimate 
potential. As a virtual classroom, EduORG2.0 is in many ways a much more flexible 
and dynamic space than a physical classroom. Students can interact with any member 
about any topic or question at any time. And rather than being limited to a classroom 
where only 20 to 30 students are able to collaborate with one another, the virtual space 
enables students to interact with all 100 plus of their classmates, as well as alumni who 
continue to participate on the site. Furthermore, EduORG2.0 is a learning context in 
which the teacher can be the kind of educator 21st century students need—a facilitator, 
collaborator, and co-learner.  
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Abstract. An approach to curriculum design for Computer Science and similar 
disciplines as a formal model is introduced. Functions of education process as 
knowledge delivery and assessment are considered. The structural formation of 
curriculum design using definitive, characteristic and predictive functions is 
presented. Influences on the process of changes in a discipline are described and 
functions of the core moving and merging are introduced. Initial considerations 
on the development of the algorithm to determine the core of a discipline are 
presented. 
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1   Introduction 

Computer Science, though a relatively new and fast growing discipline for teaching, 
is, in fact, the theoretical base for the fastest ever growing area of technological 
development, that of Information Technology (IT). At first glance, as a discipline, 
Computer Science should absorb its own technical applications but previous attempts 
to do this failed. What is certain, however, is that Computer Science absorbs different 
theoretical and technical elements from different disciplines and influences many 
aspects of human life. 

The idea behind this work is to build an algorithm of Curriculum design and 
development for Computer Science disciplines by attempting to form a logical core of 
curriculum design for computer science and similar disciplines. It starts by 
recognizing the fact that education is a driving force in the improvement of life for 
society at large. It then considers existing models of curriculum development, 
analyses curriculum design as information processing and introduces three main 
functions in discipline construction: definitive, characteristic and predictive. It then 
discusses ways of selecting the core of a discipline and its main features: moving and 
merging, and finally considers assessment as a part of curriculum development. 
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The concept of Curriculum design was analysed by Aristotle: “For the formal 
nature is of greater importance than the material nature” [1] and Confucius: “He 
who learns but does not think is lost; He who thinks but does not learn is in great 
danger” [2], clearly identifying the necessity of reflecting on what one has learned. 
The cycle of education is thus completed when its outcome has been returned back to 
society (Figure 1). 

 

Fig. 1. ‘Return the Results of Education to Society’ Algorithm 

Figure 1 also shows the roles of the main agents (student and teacher) in the 
framework of the education process with feedback being the main measure of 
teaching success. During teaching the lecturer is the main deliverer of the products: 
Knowledge and Skills. The main consumer or customer is the student. The cycle of 
education is completed when a customer returns his/her results back to the society 
and, therefore, becomes a deliverer. 
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2   Science, Knowledge, Skills and Curriculum 

The specific meaning of the main terms used here is defined below. Complete 
description of each term can be found in The New Penguin English Dictionary [3]. 

• Science - 1. The study, description, experimental investigation and theoretical 
explanation of the nature and behaviour of phenomena in the physical and natural 
world; 2. Branch of systematized knowledge of study. 

• Knowledge - 1. Information, understanding acquired through learning or 
experience; 2. The total body of known facts or those associated with a particular 
subject; 3. Justified or verifiable belief, as distinct from opinion (Phil). 

• Skills - Special abilities in particular field acquired by learning or practice. 
• Curriculum - The courses offered by an educational institution or followed by an 

individual or group; Latin - running, course, course of study, programme. 
• Computer Science - Study of the construction, operation, and use of computers. 

 
Science differs from Knowledge by the indirect introduction of the Subject (an 

agent) to receive Knowledge. We define the relation between knowledge and 
information as: 

 Knowledge = Information + Algorithm of its Application (1) 

Any discipline of Computer Science assumes a certain amount of Knowledge (K) and 
Skills (S) in some proportion necessary in discipline design and curriculum 
development. Skills are different from Knowledge as they concern a special ability not 
a wide understanding of an area. Skills are concerned with the application of 
particular Knowledge or experience in a specific, well known environment, whereas 
Knowledge is about the application of experience and learning outcomes in an 
uncertain and wide environment. Rigorous separation of Knowledge and Skills helps 
balance discipline structure by means of using the most appropriate instruments of the 
teaching/learning circle: lectures, tutorials, practicals, courseworks, and assessment 
techniques. Both Knowledge and Skills are essential components of education: 

 Knowledge + Skills = Successful Application of Education (2) 

Disciplines where K > S (Software Engineering, Algorithm Design, Problem Solving, 
Network Technologies, Theory of Programming, Discrete Math, etc.) require much 
more active lectures and seminars and must be built with a wide area of knowledge, 
be more abstract and, where possible, general in order to show the limits of the 
existing knowledge, as well as its place in the context of science. 

Disciplines where K < S (Web Design, HTML, Java, Visual Basic, Modula-2, 
Pascal, Applications of Databases, etc.) require many more practical sessions 
focussed on one narrow area of skills and their applicability, supported by small 
introductions of elementary or essential theory. 

Disciplines where K = S (Human Computer Interaction, Computer Aided Design, 
Computer Graphics, etc.) allow for a more balanced approach to instruments of the 
teaching/learning circle. 
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As far as the word curriculum is concerned, a more holistic approach may assume 
that this should be placed between the aim of education (what we want to achieve), 
and the learning outcome (what we are able to measure, the result of education) even 
though the measurability of the latter may be questionable. Curriculum, in turn, is just 
another name for the program of study which must be complete, efficient and reliable 
in order to provide Education in the selected area or discipline. 

It is clear from the above that new research is required in the area of structuring  
of knowledge delivery and derivation of schemes in order to measure the result of 
discipline delivery. The research work presented here focuses on schemes of 
knowledge delivery and assessing and in this context Curriculum Development. 

3   Modelling of Educational Program Development 

Three very complex entities are involved in the process of education: Science, Science 
Deliverer (Lecturer) and Science Consumer (Student). Various authors [4], [5] and [6] 
described the main elements of the course design process, their interrelation in time 
and their logical order. However, the models that they put forward are too generic and 
concerns are raised with regards to their applicability, usefulness, efficiency and their 
measurement in the course design process. Moreover, they don’t even mention the 
resource dependence of the discipline and possible ways for its delivery. 

It is imperative that the context of the discipline is involved, embedded and 
reflected in and during the curriculum design process. The need to develop a new 
model of the discipline and, therefore, curriculum design is obvious. The order is also 
very important: at first, one has to develop a discipline, and then the way of delivery. 
Below is such a sequence of discipline development: 

 
I. Determination and definitions of the main elements in the discipline 

• Description of connections between definitions 
• Selection of main features of definitions 

II. Analysis of the schemes for discipline delivery (either existing, or new) 
III. Specification of discipline delivery main elements 

• Course structure  
• Assessment instruments  
• Performance issues and scheme of its measurement 

 
A development of the Theory of Information Processing, [7], [8] and [9], described at 
the level of the main categories and resources can help model education program 
development. In these papers, input information goes through an algorithm 
(processing), new information is created on the way and the result is produced and 
delivered. The process of Learning can also be analysed as Information Processing 
and vice versa: 

 
The Processes of Teaching and Learning are in fact one entity: 

 Information Processing 
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4   Curriculum Development as Information Processing 

By applying terms and results from the theory of information processing for various 
aspects and areas of pedagogy principles of classification for information systems can 
help build a course of learning with the highest possible understanding as well as a 
measure of this. Analysis of all possible resources necessary to form a discipline and 
its curriculum must follow and rigorous classification of resources and ways of their 
use and processing should be built to form the framework for all further steps. A well-
known sequence of steps to deliver knowledge includes: 

a) Knowledge delivery, 
b) Delivery of practical (application of knowledge), 
c) An assessment. 

All steps in this sequence should be completed at the right time and should also be 
transparent to the system (University). In reality, many more steps (in the Knowledge 
Delivery Algorithm) are needed to eliminate malfunctions and avoid student failures 
or even their withdrawal from a course. 

According to [7], [8] and [9] the options and resources that we have when creating 
a discipline and curriculum suitable for efficient teaching and learning are structure, 
time and information. At the same time, it is clear that testing time (assessment) 
should be eliminated from the algorithm of knowledge delivery even though without 
assessment it will be impossible to receive feedback on the quality of education, 
either at the macro level – from the society at large (see Fig.1) or from the university. 
To resolve this issue well-known hardware design techniques of self-checking [10] 
could help and should be used. In our case the most important feature of self-checking 
is concurrency, or near concurrency, with functioning and self-checking even though 
the term self-checking in pedagogy has a one-to-one synonym: self-assessment. The 
difference lies in the quality of self-assessment which is very weak in comparison 
with self-checking as described by the Boolean logic function. As far as resources for 
knowledge delivery are concerned time cannot be counted, as it is beyond our control! 
Figure 2 classifies resources for the delivery of knowledge with the two shaded boxes 
presenting IT elements involved in the process of Knowledge delivery. 

 

Fig. 2. Classification of Resources to deliver Knowledge excluding Time 
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5   Principles of Curriculum Design 

The requirements for the formation of a new curriculum identify that: 

1. By direct analogy with [7], [8] and [9], any discipline, as an introduction of a 
theory, should be considered from the point of view of performance of three 
interconnected functions: Definitive (what is it?), Characteristic (how are these 
definitions connected?) and Predictive (what if?). 

2. The discipline must be constructed with the strict principle of aim integrity, i.e. 
with the selection of the single feature (predictive function) necessary to achieve 
and maximise. 

3. Each phase of introduction, presentation and detailed analysis of a discipline 
development must be rigorously analysed. Otherwise, the success of the course 
built around this discipline will be problematic. 

4. Only really essential features and details of the analyzed discipline objects and 
phenomena must be included. 

 
The applicability of the three functions mentioned above is the key to successful 
discipline and curriculum development. Essentially, the resources available should be 
analyzed, including any new technologies such as information processing. IT 
involvement in the process of course construction should be considered from the 
beginning. 

6   Curriculum Core 

To build the core of a curriculum on a subject a set of Definitive Functions {DF} and 
one of Characteristic Functions {CF} must be constructed. The {DF} should contain 
the set of terms, in the same way as the Glossary of a book does, and the {CF} should 
contain the set of topics describing how definitions are connected, in the same way as 
the Index of a book does. By combining terms from the Glossary with the Index we 
have a semi-automatic procedure to form a set of essential questions required for 
Assessment. 

The core of the curriculum and its features are of special interest. Through 
observation and behaviour of the core we discover two phenomena: moving core and 
merging core. A moving core occurs when curriculum design and re-design shows 
growth when using some descriptive elements (DFi) and decrease of use for some 
others. This process of movement can lead to the separation of a discipline into 
several new disciplines and it should be detected early before it happens, as the 
discipline can lose its predictive function (PF) and become obsolete. On the other 
hand, the merging of several cores can be caused by serious inventions, practical 
demand or revolution in technology, which accelerate the involvement of different 
disciplines into fusion. 

Such processes and their detection are pretty complex but understandable and their 
algorithmisation and programming do not look impossible. This is a perfect area for 
the use of IT to assist the teacher to assemble the correct elements for the core of the 
discipline. 
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7   Conclusions 

We attempted to form a logical core of curriculum design for computer science and 
similar disciplines. Initially, the main terms used were defined and the role of 
education in the improvement of life for the society at large was identified. 

Existing models of curriculum development were briefly discussed and were 
found to be of a very generic nature. Their drawbacks were also identified as being 
applicability, usefulness and efficiency, and their measurement in the course design 
process. Curriculum design as information processing was then introduced along with 
the definitive, characteristic and predictive functions in discipline construction. 

The principles of curriculum design, the core of the discipline, the way of its 
selection and its main features: moving and merging, were also discussed. The 
automatic formation of Glossary, Indexes, tracing their modifications, formation of 
assessment procedure and its realization was shown to be one of the roles of IT. The 
two processes (moving and merging) can help detect changes in scientific areas 
related to the discipline automatically and assist the teacher to almost automatically 
adjust the curriculum and assessment to these changes. 

The next step in this work will incorporate further extensive analysis of the 
concepts introduced here. We will then focus in the development of assessment as 
part of curriculum development with analysis of its features and a new approach: 
Multiple Choice Answers Approach (MCAA) will be introduced along with the 
scheme for its realisation. This approach will enable us to achieve better reliability, 
validity and consistency of knowledge delivery. 
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Abstract. This research-in-progress hypothesizes that urban second graders can 
have an early understanding about the shape of Sun, Moon, and Earth, how day 
and night happens, and how Moon appears to change its shape by using three 
dimensional stereoscopic vision. The 3D stereoscopic vision system might be 
an effective way to teach subjects like astronomy that explains relationships 
among objects in space. Currently, Indiana state standards for science teaching 
do not suggest the teaching of these astronomical concepts explicitly before 
fourth grade. Yet, we expect our findings to indicate that students can learn 
these concepts earlier in their educational lives with the implementation of such 
technologies. We also project that these technologies could revolutionize when 
these concepts could be taught to children and expand the ways we think about 
children’s cognitive capacities in understanding scientific concepts.  

Keywords: Stereoscopic vision, astronomy, early childhood education, tech-
nology in elementary education, virtual environments. 

1   Introduction and Theoretical Background 

There are strong arguments from theories of developmentally appropriate practice and 
from maturationist beliefs that young children cannot comprehend most scientific 
concepts due to their limited reasoning abilities [1, 2]. Some researchers claim that 
young children are unable to explain astronomical ideas [3, 4], and that even fewer 
children can explain the scientifically correct relationship among Sun, Earth, and 
Moon.  

On the other hand, there is a big push for increased science and math learning in 
elementary schools as outlined in the state standards for science, math, and technol-
ogy. Moreover, taking a social constructivist perspective to curriculum, several re-
searchers have pointed out that children as young as preschool age may be able to 
reason around scientific concepts [5, 6, 7] with scaffolding, modeling, and collabora-
tion. Photos, videos, and software were often used in specifically supporting young 
children's understanding of the relationship among Earth, Sun, and Moon. One hesita-
tion for teaching young children about the universe and objects in sky is that there is 
no possibility for children to fully understand that these objects are 3D in the videos 
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since they do not see the depth of the objects. Sometimes, even after teaching, stu-
dents might gain new misconceptions about Moon, Sun, and Earth, such as their 
shapes, orbits, and relationships relative to one another. 

Perhaps due to these constraints, Indiana state standards for astronomy learning in 
second grade (2010) suggest the scope of learning about astronomy in second grade 
should be limited as rationalized by the following statements on the learning standard 
website: “During these years, learning about objects in the sky should be entirely 
observational and qualitative, for the children are far from ready to understand the 
magnitudes involved or to make sense out of explanations. The priority is to get the 
students noticing and describing what the sky looks like to them at different times. 
They should, for example, observe how Moon appears to change its shape. But it is 
too soon to name all Moon's phases and much too soon to explain them.” [8] 

2   The Study 

Is it possible to support young children in their understanding of Earth, Sun, and 
Moon using technology, particularly through 3D virtual environments? 3D technolo-
gies already captivate young students’ attention in entertainment contexts such as TV 
and video games. We wonder what 3D visualization might offer young students in 
their school learning, particularly in learning about Sun, Earth, and Moon in their 
science lessons. 

2.1   Research Questions  

In an interdisciplinary team composed of an early child educator, a computer scientist, 
and a science educator, we investigate whether younger children understand the shape 
of space objects and relationship among Moon, Sun and Earth when they are sup-
ported by active exploration through 3D visualization in northeast Indiana, in an ur-
ban school context. We specifically explore these research questions: 
 

1. Do 3D visualization help urban second graders understand (a) the shape of 
Sun, Moon, and Earth, (b) how day and night happen, (c) how and why sea-
sons happen, and (d), why Moon appears to change its shape? 

2. Do urban second graders’ motivation and attitude towards science learning in-
crease as a result of the study? 

3   Literature Review 

3.1   3D Stereoscopic Vision and Virtual Reality Systems 

Recent advancements in technology enable computer graphics capabilities to create 
further photorealistic images.  Unlike the traditional 2D display devices, the 3D 
stereoscopic device uses two images of the same scene that are captured from slightly 
different perspectives.  By using specially designed eyeglasses, each eye captures a 
different image from two superimposed images. The human brain combines two im-
ages into one particular image that allows us to perceive the depth. 
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The stereoscopic vision has been mainly used in technological fields in the past. 
Perhaps due to their high cost, constructing realistic 3D stereoscopic virtual environ-
ments (VE) in the past was limited to research centers for high computational visuali-
zation, automotive industry for prototype design, and defense-related companies for 
training and therapy [9, 10].  However, the recent advancement in computer technol-
ogy significantly cut down hardware cost for rendering the stereoscopic images. By 
using modern computer graphics devices, one can even generate VEs on a Personal 
Computer that is viewable through 3D-compatable projectors.   

Education is another emerging area that could utilize this technology.  Introduction 
of stereoscopic vision into the education field has so far been proven as an effective 
tool to improve students’ participation and also increase their understanding of the 
subject. The virtual reality environment has often been used for e-learning applica-
tions. In two different studies, a web-enabled interactive system implemented two 
subsystems of online virtual chemistry lab and online English language education 
system involved natural learning environments [11]. In another study, the VE was 
used for geometry education. A system utilized the collaborative augmented reality to 
teach geometry for high school students. The experimental tests showed positive 
results using the VEs in high school or university education [12]. 

3.2   3D Visualization and Elementary Education 

Based on a recent literature review, we observed a scarcity of studies focusing on the 
use of VE, particularly utilizing 3D stereoscopic vision with younger children in dif-
ferent educational contexts. Fewer studies explored the ways 3D models could sup-
port children’s school learning in elementary school. Hwang, Huang and Dong found 
that six graders rated the use of a multi-representative construction model as helpful, 
easy to use and useful in solving geometry problems [13]. A study in Scotland that 
explored the use of virtual environment in the context of a virtual interactive fantasy 
tale called Magic Cottage in 13 primary school children’s imaginative writing and 
motivation in literacy learning has produced positive results as expressed by teachers 
and students [14]. Researchers also developed of a virtual 3D marine museum for 
science teaching in elementary schools that enhanced students’ interest and learning 
motivation particularly due to its visual effects and game-based learning model [15]. 
Finally, a study aimed to develop a 3D VE model named Sun and Moon System with 
128 Taiwanese fourth graders and found that students in the treatment group had 
significantly better grades as well as satisfaction with the use of this method of in-
struction in as reported by more than two thirds of the students [16]. 

3.3   Virtual Reality Systems in K-16 Astronomy Education 

The 3D stereoscopic vision is an ideal resource to teach subjects like astronomy edu-
cation that explains relationships among objects in 3D space.  Several researchers 
evaluated the effectiveness of virtual reality systems for astronomy education in the 
classroom [17, 18].  They implemented a VE simulating the solar system to enhance 
students’ understanding of astronomical concept.  Moreover, experimental studies 
conducted with middle school, secondary students and college students showed im-
provement of learning results and participants expressed positive opinions on the 
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proposed systems [19, 20].  In these studies with VE, students’ understanding of as-
tronomical concepts related to planets, and other astronomical objects proved to have 
fewer misconceptions after instruction and their mental models seemed more scien-
tifically accurate [17, 18, 19, 20]. It is our hope that a similar result will be indicated 
by our research using this technology at the elementary level. 

4   Methodology 

4.1   Prototype System Configuration 

In this research, our team is in the process of developing the software for 3D visuali-
zation via projectors and special goggles to observe Sun, Moon, and Earth, in a virtual 
reality environment in the classroom settings.  

We first constructed a prototype system that displays a solar system -particularly 
focusing on Sun, Earth, and Moon as central objects- using 3D stereoscopic devices. 
The 3D VE showing a primitive solar system was constructed using the OGRE (Ob-
ject-Oriented Graphics Rendering Engine), C++ programming language, and 
SketchUp for modeling planetary objects.  Users are able to navigate the astronomical 
image in the stereoscopic vision using two special display devices, 120 Hz Samsung 
SyncMaster 3D LCD monitor and NVIDIA GeForce 3D Vision Kit including wireless 
active shutter glasses and USB-based IR Emitter for the synchronization. We’re 
working to enhance the realism of the VE and develop intuitive interaction mecha-
nisms for students in the early education.  The completed system will project the  
image using a short-throw DLP Projector that allows students to experience 3D 
stereoscopic images using a low cost 3D polarized glass. 

4.2   Implementation 

We will collaborate with second grade classroom teachers to create the science les-
sons in order to implement 3D technology. The timeline of the research study is ap-
proximately 3-4 weeks of instruction in assigned science lessons. Students will be 
shown a big screen as they are also given 3D goggles to observe Sun, Moon, and 
Earth, and the interactions among them. Students will be able to explore the software 
and manipulate objects in the sky in small groups. Therefore, they will either be in the 
position of audience, or participators. The students will continue to observe, manipu-
late, and learn about the interactions and the relationships among Sun, Earth, and 
Moon with the guidance of the teacher.  

4.3   Assessment 

Pre and post interviews with students will be conducted as a means of qualitatively 
measuring their knowledge about the interactions and the relationships among Sun, 
Earth, and Moon, and exploring their attitudes and motivation towards science learn-
ing. Students’ school work, specifically writing and drawing pieces will be collected, 
coded, and quantified to assess the impact of the intervention. A questionnaire to 
measure students’ attitude and motivation towards science learning will also be used. 
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5   Conclusions 

In this research we propose that it might be possible for younger children to learn 
about Sun, Moon, and Earth, particularly their shapes, the relationship among them, 
such as day and night, Moon’s changing appearance and seasons with the help of 3D 
visualization. Therefore, this research hypothesizes that second graders can have an 
understanding about the shape of Sun, Moon, and Earth, how day and night happens, 
and how Moon changes its shape earlier in their educational lives if they are able to 
visualize their movement in a 3D VE.   

The choice of focusing on an urban low achieving school aligns with our goal of 
providing children from disadvantaged communities with opportunities to use new 
visualization technologies in their education. This approach will also help us deter-
mine whether supporting children’s school learning with these technologies also im-
proves their motivation and confidence as successful learners. If our findings indicate 
that students can learn these concepts earlier in their educational lives with the im-
plementation of such technologies, we believe these technologies could revolutionize 
when these concepts could be taught to children and expand our thinking about chil-
dren’s cognitive capacities in understanding scientific concepts. 
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Abstract. Although knowledge management process needs to receive some 
evaluation in order to determine their suitable functionality. There is not a clear 
definition about the stages where LOs need to be evaluated and the specific 
metrics to continuously promote their quality. This paper presents a proposal 
for LOs evaluation during their management for e-learning systems. To achieve 
this, we suggest specific steps for LOs design, implementation and evaluation 
into the four stages proposed by CIPP model (Context, Input, Process, Product).  

Keywords: Metadata, Learning objects, Knowledge Management. 

1   Introduction 

In pedagogical area, there is an old model CIPP (Context, Input, Process and Product) 
attuned to evaluate the teaching/learning process into four stages. The stages men-
tioned above can be applied for LOs management in order to promote their quality 
during their life cycle.  

To achieve this, we suggest specific things to take into consideration for each 
evaluation stage. Section 1 explains context evaluation where we suggest key issues 
to design LOs taking into account the specific educational situation where they are 
going to be reused. Section 2 explains input evaluation, attuned to ensure LOs ele-
ments are enough to achieve the specific leaning goal. On this basis, we propose a 
normalization process where it is possible to design LOs taking into account peda-
gogical and technical issues. 

In order to ensure LOs quality design, we suggest an instrument for expert evalua-
tion “HEODAR”, which contains rubrics and specific criteria for pedagogical and 
technical issues. Section 3 explains how we think to promote process and product 
evaluation, to achieve this we take into account the students’ interaction with LOs and 
the teachers LOs evaluation as a product using HEODAR, in this way they can be 
able to improve and reefed the LOs quality continually. Finally it presents our conclu-
sions and plans for the next stages of our work (section 4). 
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2   Learning Objects Context Evaluation 

The opportunity offered by the LOs to be reused, indicating a high probability that 
they are imported, that is, acquired from external sources. On the other hand, may be 
the case that the LO requested does not exist and it has created. In both cases to  
determine the LOs needed in a learning situation, teachers should be based on the 
learning context on which to select the objectives, content and educational activities.  

In case they are imported or created, they need to be suitable for the new context in 
which to reuse them. Williams [8] defines context evaluations that investigate the 
socio-political, organizational, and other contextual variables associated with the need 
for learning objects, courses, and support efforts.  

Taking into account these arguments, we suggest the following things to take into 
account for context LOs evaluation: Learning goals, contents, learners’ characteristics 
and didactic strategies. As shows Figure 1, we think it is necessary to normalize LO 
according to a specific model that aim to ensure their suitable characteristics as a LO 
and their pedagogical and technical issues [4]. 

 

Fig. 1. Context and Input Learning Objects Evaluation 
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In this context, normalization means that although LO instructional design is cur-
rently a much-discussed topic, there are certain aspects that must be considered to 
ensure a quality LO instructional design [4]. The model promotes to consider the 
minimal required elements to support a LO as a reusable didactic source, where it is 
needed to establish all the context issues mentioned above.  

Once we have the LOs design it is needed to valuate if they have the pedagogical 
and technical requisites to reuse them, according to this we suggest the next evalua-
tion stage: Input evaluation, as we are going to explain in the next section. 

3   Learning Objects Input Evaluation 

CIPP model establish the input evaluation as a way to detect alternative necessities in 
the context evaluation. According to [8] input evaluations compare alternative inputs 
or means for meeting the needs identified in context evaluations, including but not 
limited to learning objects. On this basis, we suggest to apply an input evaluation 
directed to ensure the LOs have all the elements for their reuse and the didactic ele-
ments, which promotes a specific learning goal [2]. 

• LOs expert evaluation: Nowadays, there are some proposals about LOs quality 
taking into account a instructional design [8] and their sequence [7]. On this ba-
sis, we designed an instrument HEODAR to gather qualitative and quantitative 
data about LOs [5], [6]. Criteria are based on Pedagogical and Technical Catego-
ries, the first one take into account pedagogical and didactic-curricular issues and 
the last one take into account interface and navigation design.  

• Add suitable metadata: Sound LO management requires the incorporation of 
reliable metadata, but the viability of the only metadata schema currently re-
garded as a standard IEEE LOM [1] has been called into question because it uses 
vast quantities of ill-defined types of data, and some of its metadata categories do 
not make it clear what kind of information has to be added, thus further compli-
cating the task of LO management [3]. 

4   Learning Objects Process and Product Evaluation  

Williams [8] states process evaluations that formatively assess the planning, design, 
development, and implementation of learning objects and associated efforts to use 
them, including attempts to adapt instruction based on individual differences as ex-
pressed in learner profiles, etc.  

As we show in this paper, we promote to evaluate LOs planning, design and devel-
opment into the context and input evaluation taking into account specific metrics. On 
this basis, as shows Figure 2, in order to evaluate the LO process we suggest to made 
special emphasis on the students interaction together with the LO content and stu-
dents/teacher relationship. In this way it is possible to take significant notes for LOs 
evaluation to improve their quality. 

As we said before we promotes the process evaluation to valuate the LOs imple-
mentation and collect information about the attitude of the students and comments. In 
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this process teacher can realize if their students are understanding and learning about 
the specific contents. In order to obtain specific users data we suggest to make a 
product evaluation through HEODAR that can be use to collect quantitative and 
qualitative information. 

 

Fig. 2. Process and Product Learning Objects Evaluation 

In order to get a balanced LO quality value we suggest to average the final score 
from each one of the four instrument parts, in this way it is possible to add a specific 
value to LO metadata into 9.classification IEEE LOM metadata [4]. This category 
aims to add quantitative and qualitative values in order to search and manage LOs 
according to their quality. 

5   Conclusions 

Williams rescues the CIPP approach to assess LOs promotes reuse because they are 
used in processes for a variety of contexts. Into the "Context" evaluation we had men-
tioned certain aspects to consider in determining whether the LOs to reuse adapting to 
the new educational situation. To ensure a proper LOs design, we suggest a normali-
zation process where LOs was proposed to classify them according to criteria to dif-
ferent kind of goals and contents to facilitate their management. The classification of  
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the LOs according to the cognitive level allows teachers to facilitate the LOs search-
ing according to their educational goals, which indicate what the student is able to do 
and estimated the level of complexity. The "Content Type" classification help to bet-
ter define the type of LO for reuse.  

The “Input evaluation”, ensures that the LOs met with the interoperability and re-
usability, and also that the contents of the LOs contain quality criteria. The HEODAR 
instrument assesses LOs before they are delivered to students seeking to ensure opti-
mal quality of teaching, which will also consider technical issues for interface design. 

The LOs “Process” evaluation during and after the teaching process can be useful 
to discuss the initial assessment made by experts. It is suggested to promote students 
to express their satisfaction with the LOs gaining a qualitative assessment. 

The "Product" evaluation is the final LOs assessment, at the level of lesson course 
and, through tools to accurately know the best and worst rated. According to the result 
suggested, LOs must be classified with a numerical rank according to their quality 
through element "9.Classification". Through this classification teachers can search the 
LOs according to their quality and available through the item "9.3.Description" the 
virtues and possible shortcomings presented by the LO. 
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Abstract. The acquisition of problem-solving and programming skills in the era 
of knowledge society seems to be particularly important. Due to the intrinsic 
difficulty of acquiring such skills various educational tools have been devel-
oped. Unfortunately, most of these tools are not utilized. In this paper we  
present the programming microworlds Karel and objectKarel that support the 
procedural-imperative and Object-Oriented Programming (OOP) techniques 
and can be used for supporting the teaching and learning of programming in 
various learning contexts and audiences. The paper focuses on presenting the 
pedagogical features that are common to both environments and mainly on pre-
senting the potential uses of these environments.  

1   Introduction 

The acquisition of problem-solving and programming skills in the era of knowledge 
society seems to be particularly important. However, teaching and learning program-
ming is a difficult topic. A popular teaching approach that is used in order to over-
come the underlying difficulties is based on using microworlds or mini-languages 
(Brusilovsky et al., 1997). Karel and objectKarel are based on the well-known mi-
croworlds of Karel (Pattis et al., 1995) and Karel++ (Bergin et al., 1997) respectively. 
So, these two programming environments share the usual pedagogical benefits of 
microworlds: 

• The programming language consists of a limited instruction set with simple syntax 
and semantics. 

• The metaphor used is an existing metaphor that students are – usually – familiar 
with, minimizing in this way the cognitive distance between the mental models or 
descriptions of algorithms in natural language and their description in the pro-
gramming language. 

• The problems solved usually attract students’ attention, since they refer to real 
world problems and not to number and symbol processing. 

• The execution of the program is visible on the screen, revealing this way the se-
mantics of the taught concepts, as well as the concepts related to the structure and 
execution of programs.  
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Besides these benefits the environments of Karel and objectKarel, which were de-
signed for clearly didactical purposes, have further pedagogical benefits that stem 
from their technology enhanced design. Specifically, objectKarel that supports the 
object-oriented programming technique was developed in the context of a PhD disser-
tation and was a result of extended research regarding students’ difficulties and  
misconceptions when introduced to programming, teaching approaches, educational 
programming environments, didactical tools, and educational technology. objectKarel 
was evaluated positively by two groups of undergraduate students of an Informatics 
Department (Xinogalos et al., 2006c) and instructors that used objectKarel in other 
institutes. This resulted in our decision to develop the identical environment Karel for 
supporting the imperative/procedural programming technique, which is used  
extensively in Greek Educational Institutes. Karel was developed recently in the con-
text of a research regarding the teaching of programming with microworlds  
and funded by the Greek Ministry of Education and the European Union as part of  
the project “Pythagoras II – Funding of research groups in the University of  
Macedonia”.  

In this paper we describe briefly: (1) the pedagogical features that both environ-
ments share; (2) the potential uses of the environments for teaching programming 
concepts and/or techniques to various audiences and different learning contexts; (3) 
experiences from using them in the classroom, and (4) plans for further research. 

2   The Pedagogical Features of Karel and objectKarel  

In this section we describe briefly the pedagogical features of Karel and objectKarel 
that make these microworlds ideal for teaching programming concepts. 

 
A familiar metaphor. Karel and objectKarel are based on the microworlds Karel 
(Pattis et al., 1995) and Karel++ (Bergin et al., 1997), which use a familiar metaphor. 
The metaphor used is that of a world of robots. The actor of Karel is a robot named 
Karel and the actor/s of objectKarel one or more robots (objects) assigned various 
tasks in a world that consists of: (1) crisscrossing horizontal streets and vertical  
avenues forming one block intervals; (2) wall sections between adjacent streets or 
avenues used to represent obstacles (hurdles, mountains, mazes etc); and (3) beepers – 
small plastic cones that emit a quiet beeping noise – placed on street corners  
(Figure 1). Students write programs that instruct robots how to perform their tasks. 
Robot Karel and robots of the base class in objectKarel can move forward a block, 
turn left in place (90o to the left), pick beepers from the current corner or put beepers 
from their bag to the corner. If a robot with such primitive abilities is not appropriate 
for a task, then students can implement new subprograms in Karel, or create a new 
class of robots that extends the base or a previously declared class in objectKarel. 
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Fig. 1. The metaphor of objectKarel 

A learning module with hands-on activities. Both environments have a learning 
module containing the necessary didactical material: a brief and concise text for the 
intended programming concepts and hands-on activities for familiarizing users with 
these concepts (Xinogalos and Satratzemi, 2005) (Figure 2). In the context of these 
activities students interact with robots by pressing buttons and executing in their own 
pace specially designed examples. The material covered in this module is presented in 
Table 1 for both the programming techniques supported. According to the audience 
and the purpose of a specific teaching some or all the didactical units can be used, in 
the specific order or an order that suits better.  

 

Fig. 2. The learning module consisting of a theory tab and an activities tab 
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Table 1. The didactical units of Karel and objectKarel 

Karel objectKarel 

Introduction Introduction 

Basic instructions Objects 

Functions Classes 

Selection Inheritance 

Repetition Polymorphism 

 Overriding 

 Selection 

 Repetition 

 
A structure editor. Users develop programs not by writing the source code without 
guidance, as is usually the case, but instead by interacting with the special structure 
editor (Figure 3). Users develop the program by selecting statements from a menu and 
interacting through dialog boxes. In this way users do not have to memorize the syn-
tax of the language and can concentrate on the concepts.  
 
A “friendly” compiler. Due to the use of the structure editor the errors that can arise 
are very few. The few error messages that can occur are user-friendly and highly 
informative: (1) the actual line of the error is presented; (2) the message uses natural 
language; (3) the source of the error is explained. Users interact with the error mes-
sages by double clicking on them. In this case the line of the error in the source code 
is highlighted by changing the color of its background. 
 

 

Fig. 3. Developing a program with the structure editor of Karel/objectKarel 
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An execution system enhanced with program animation & explanatory visualiza-
tion abilities. Users can run their programs, execute them step-by-step, or trace 
through them with a speed they choose on their own. The current statement is high-
lighted by changing the color of its background, while users watch the robot/s execut-
ing it in the microworld. Furthermore, a message explaining the semantics of the 
executing statement in natural language is presented in order to assist users in com-
prehending the principles of the programming technique used, an ability known as 
explanatory visualization.  
 
An open environment. In both environments, instructors during the presentation of 
concepts through examples and users during experimentation with programs can ma-
nipulate directly the situation of the world and continue executing the program. This 
feature helps instructors present the dynamic behavior of programs and flow of con-
trol structures for different situations of the world (program’s input). 
 
A tool for monitoring difficulties and assessing problem-solving techniques. The 
environments were supplemented with the ability of saving each compiled version of 
a program, along with the compiler output. The list of versions is presented in a tree 
form, and each version can be selected and studied by just clicking on it. This feature 
was initially developed in order to assist instructors in studying students’ difficulties 
and misconceptions, as well as their problem-solving techniques (Xinogalos and Sa-
tratzemi, 2004). However, it can be used by users too in case they want to assess their 
problem-solving path, study their errors and develop their own improved problem-
solving patterns. 
 
A tutorial. Both environments incorporate a brief tutorial (in html format) containing 
everything the user might need regarding the use of the environment. 

3   Potential Uses of the Environments and Experiences so Far 

Karel and objectKarel were designed in order to support the teaching of various as-
pects of programming to different audiences and with different didactical purposes, as 
described below. 

3.1   Teaching Programming Concepts Regardless of Students’ Age 

Both environments are based on a simple and clear metaphor and can be used for 
teaching programming concepts regardless of students’ age and background. No pre-
requisites are demanded for teaching programming when using these environments. 
They can be used by people that have never programmed a computer previously. The 
use of a structure editor for developing programs eliminates the need to memorize the 
language’s syntax and thus the environment can be used by small-aged students more 
as an educational game (i.e. guiding Karel to harvest a field or helping him find the 
way home), or even adults with no programming experience for acquiring basic prob-
lem-solving and programming skills.  
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Recently, the environments were presented to Secondary Education teachers that 
are going to educate 3200 Informatics teachers - in Greek Secondary Education 
Schools - on emerging Informatics technologies, pedagogical utilization of ICT with 
application in Didactics of Informatics, as well as pedagogical use of educational 
software (microworlds like Karel and objectKarel included). The project is funded by 
the Greek Ministry of Education and the European Union (http://edu19-20.cti.gr/). 

3.2   Teaching Basic Programming Concepts and Principles of the Procedural 
or/and the Object-Oriented Programming Techniques 

Both environments can be used for teaching the main programming concepts: sequen-
tial, conditional and repetitive programming structures. Karel can be used for teaching 
the main principles of the procedural/imperative programming technique: developing 
programs in modules, functions. Finally, objectKarel can be used for teaching the 
main principles of the object-oriented programming technique – objects, classes, 
inheritance -, or even more advanced concepts, such as multilevel inheritance, poly-
morphism, overriding, and refactoring. Such a teaching can aim at acquiring general 
programming knowledge or a deeper and more elaborate knowledge on object-
oriented programming. For example, students can be involved in projects that demand 
the application of a rigorous design process resulting in a multilevel class hierarchy, 
application of polymorphism and overriding, or even in refactoring existing projects 
with poor class design.  

objectKarel was used in two distinct teachings with quite different content, which 
will be described in the next section. 

3.3   Helping Students Overcome the Difficulties Faced in a Conventional 
Teaching  

The teaching of programming is accompanied by many difficulties and misconcep-
tions. These difficulties and misconceptions are much more severe when students are 
introduced to programming in the conventional way, which is based on a conventional 
programming language and a professional programming environment. Some students 
do not manage to overcome their difficulties and the worst outcome is their frustration 
and dropping out of classes. In our opinion, Karel and objectKarel can provide great 
help in such circumstances too. Although, someone could think that these environ-
ments are intended just for introducing students to programming, they can – as well – 
be used after an unsuccessful conventional introduction to programming for helping 
students overcome their difficulties and gain confidence in their ability to program. 

objectKarel was used twice for helping undergraduate students of an Informatics 
Department that had previously been unsuccessfully introduced to programming  to 
overcome their difficulties. All the students had been taught the principles of proce-
dural programming with Pascal and had all failed the exams. Some of them had been 
taught OOP with Java too. The first teaching took place in 2002 (Xinogalos et al., 
2006a) in the context of evaluating objectKarel, while the second teaching took place 
in 2006 in the context of evaluating a redesigned more advanced series of lessons 
based in objectKarel (Xinogalos et al., 2006b). Both teachings consisted of five  
two-hour lessons carried out exclusively at the laboratory. The taught concepts were 
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presented using the material incorporated in the environment, while students devel-
oped programs in pairs of two. The rigorous study of students’ programs (the  
consecutive versionsof programs), the final test and the questionnaire for evaluating 
objectKarel made clear that the goal of the teachings was accomplished: students 
managed to face many difficulties and misconceptions regarding basic programming 
concepts that are technique independent, such as sequential, conditional and repetitive 
structures, and also comprehended the principles of the OOP technique. 

3.4   Preparing Students for Their Transition to a Conventional Procedural or 
Object-Oriented Language 

When the goal is not just teaching programming concepts and/or techniques, but  
preparing future software developers, teaching with a microworld is not enough. 
However, introducing them to procedural or object-oriented programming with a 
microworld is not just possible, but highly recommended. In a comparative study of 
students’ answers on a common test taken by two independent undergraduate groups 
of students in the context of a teaching with objectKarel (10 hours) and a more con-
ventional teaching based on  BlueJ and Java (44 hours), showed that students’ con-
ceptual grasp of OOP concepts was much deeper in the objectKarel group (Xinogalos, 
2008). The question that remains, however, is whether the knowledge acquired in 
objectKarel is transferred afterwards in the conventional language used for presenting 
the real thing. 

Although, we do not have empirical data we have implications that this approach 
works well. Professor Rüdiger Lunde mentioned in a personal contact that he used 
objectKarel with his students in the first two and a half week of a lecture on "Pro-
gramming in C/C++" for technical computer scientists (first semester, 6 hours per 
week) at the University of Applied Sciences in Ulm. The general feed-back of his 
students (about 35) was very positive and most of them recommended the use of ob-
jectKarel for the next lecture of this kind. 

3.5   Presenting Comparatively the Principles of the Procedural and OO 
Programming Techniques 

Karel and objectKarel are ideal for teachings that aim at presenting comparatively - in 
a short time – the principles of the two most popular programming techniques: the 
OO and the procedural technique. The basic control structures can be taught once, no-
matter with which technique the instructor will choose to begin. Furthermore, the GUI 
and the functionalities of Karel and objectKarel are identical and no additional time 
will be spent for familiarizing students with the environment. What is more important 
is that the principles of the two techniques are presented in a clear way, while the 
same problems can be solved using both techniques – clarifying in this way their 
differences. 

3.6   Presenting Problem-Solving Techniques 

Problem-solving is part of everyday life. Even if someone is never going to program a 
computer, it is likely that s/he will have to use some sort of computer and do some-
thing beyond the ‘usual’ (solve some sort of computer problem), and it is sure that 
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s/he will have to solve many problems. So, acquiring problem-solving skills is impor-
tant for everyone. In this sense, Karel or objectKarel can be used just for teaching 
problem solving techniques even to non CS majors. Also, the two environments can 
be used for teaching advanced problem-solving techniques and program-design proc-
esses to students with programming experience. Techniques for designing, such as 
design trees, techniques for designing, analyzing and implementing a program, such 
as stepwise refinement, and tools for supporting students in selecting the appropriate 
structures for implementing their algorithms, such as decision maps, can be taught 
effectively in these environments. According to the audience and the learning context 
problems of varying difficulty can be used. 

3.7   Self-learning of Programming Concepts/Principles 

Karel and objectKarel are quite simple and can be used for self-studying. All the text 
is incorporated in the environment. Furthermore, hands-on activities are incorporated 
in each learning unit in order to familiarize users with the corresponding concepts 
before they start implementing them (Xinogalos and Satratzemi, 2005). Finally, the 
Help module includes everything that an inexperienced user might need to know. 

4   Conclusions and Plans for Further Research 

The acquisition of problem-solving and programming skills in the era of knowledge 
society seems to be particularly important. However, teaching and learning problem-
solving and programming techniques is widely known to be quite difficult. Karel and 
objectKarel, which support the imperative/procedural and object-oriented program-
ming techniques respectively, are two environments that can support the teaching and 
learning process. Their great advantage is that they support the two most popular 
programming techniques and that they can be used in different learning contexts with 
various audiences, such as teaching programming concepts to small-aged students or 
adults, teaching basic problem solving to inexperienced users or advanced problem 
solving techniques to undergraduate students, and teaching the principles of the two 
most-used programming techniques.   

objectKarel has been used in the classroom with undergraduate students and has 
been evaluated positively. However, there are many other ways of taking advantage 
of these environments that have not been applied yet. The most important reason for 
this, in our opinion, is that teachers – especially in Higher Education - are not appro-
priately informed regarding the pedagogical use of educational software in general 
and are not encouraged to utilize such software in the classroom. Initiatives of Minis-
tries of Education, such as the project funded by the Greek Ministry of Education and 
the European Union mentioned in section 3.1, can have a great impact on the peda-
gogical utilization of educational software and ICT by teachers. 

The aim of this paper was the presentation of the pedagogical benefits of Karel and 
objectKarel and most importantly their potential uses for teaching and learning pro-
gramming. The fact that both environments incorporate the necessary didactical mate-
rial (theory, activities) for supporting the teaching and learning of programming 
makes their utilization even easier.   
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Our plans for further research regarding the pedagogical use of the environments 
for teaching programming include: 

• Using Karel for teaching basic programming concepts to High School students. 
• Using objectKarel for teaching the main principles of the OOP technique and pre-

paring students of a Technology Management Department for their transition to 
Java.  
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Abstract. As voulantary organizations are differnt from business and govern-
mental organizations in terms of structure, working methodologies and decision 
making, we are interested in the specific IT requirements and technology use in 
this sector. In this paper we investigate the Pakistani civil society sector to ana-
lyze the involvement of technology in their work settings. The paper also dis-
cusses two successful virtual voulantary organizations to highlight the potential 
of new media. The findings suggest that lack of technological and financial re-
sources hinder them to adopt innovative solutions. The technological use is 
mostly limited, but the realization of its importance and urge to establish ICT 
infrastructures exist. So there is need for appropriating technology so that this 
sector in collaboration with government institutions can serve the public in a 
better way in new knowledge society. 

1   Introduction 

The rapid growth of information technology has revolutionized most aspects of hu-
man life. This advancement in technology is very helpful for civil society organiza-
tions so that they can be better equipped to play their role in knowledge society. Civil 
society organizations differ from business and government organization in their  
objectives, organizational structure and decision making. Moreover, lack of funding 
and permanent employees adds further complexity in establishing IT infrastructures. 
In order to understand the IT requirements of these organizations, we need to analyze 
information about NGOs' practice. There has been related work on the use of informa-
tion technology by civil society organizations. c.f.  (Cogburn, 2004; Kavada, 2005; 
Kavada, 2007; Goatman and Lewis, 2007). These research efforts are carried out in 
the context of voulantary organizations based in developed countries. We are inter-
ested in finding the involvement of IT in work practices of organizations based in 
technologically backward areas to analyze the effects of digital divide. In order to find 
empirical data we focused on civil society organizations in Pakistan. Pakistani civil 
society sector qualifies for an interesting case study due to couple of reasons along 
with its characteristics of technologically less advanced. The country is confronted by 
political, social, economic, institutional, and governance problems and there is large 
presence of civil society organizations. Secondly most NGOs suffer from weak  
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management, limited access to resources and problems in their operations. Thus, these 
NGOs make an interesting case to benefit from information technology potentials 
(NGORC, 2003). 

The history of civil society in Pakistan goes back at the time of its independence in 
1947. At that time many voluntary organizations helped refugees by providing hu-
manitarian aid. During the early days of country’s existence major focus of voluntary 
work was on rehabilitation and provision of basic services like health and education. 
Later in the 1970s military regime, NGOs started emerging to do social work welfare, 
and in 1980s voulantary organizations focused on local development by the availabil-
ity of funding from government sources. In the 1990s there was substantial increase in 
the number of NGOs to take advantage of funding under the Peoples Work Program 
(ADB, 1999). The actual number of registered organization is estimated to be be-
tween 10,000 and 12,000 and the number is estimated to be nearly 60,000 if unregis-
tered groups are also counted - and eight thousand trade unions exist too (Sattar and 
Baig, 2001). Their size and scope vary from small organizations working at the grass-
roots level to well-networked organizations working internationally (Mostashari, 
2005). They may be dependent on complete voluntary work with small budgets or 
they may have professional paid staff, whereas the majority lies between the middle. 
The source of funding for NGOs is distributed between foreign funding structures and 
indigenous public and private sector (Sattar and Baig, 2001). 

2   Empirical Work 

In order to get an initial finding what role IT applications play in carrying out work  
by Pakistani civil society organizations, we established a detailed online questionnaire 
and targeted only the small voulantary organizations having a small number of per-
manent employees, because these organizations constitute majority of the Pakistani 
civil society. We further investigated two virtual organizations to get an insight of 
their operations by holding telephonic conversations and email questionnaires. 

2.1   Online Questionnaire 

The online questionnaire was comprised of twenty eight questions about the work 
practices of civil society organizations. Keeping in mind the low internet speed there 
were two alternatives of filling the form, either as an online form or by filling it in 
form of a Microsoft word document. We got response from eighteen differnt organi-
zations, among them eleven were online responses and seven email attachments. After 
the review of responses three responses were removed based on our eligibility criteria 
(small local voulantary organization) and completeness. 

The geographic location of these organizations was distributed among three prov-
inces of the country. Among them five organizations were from Sindh, three from 
Punjab, four from Northern Areas, N.W.F.P and Kashmir, whereas three were from 
the federal capital. The details of permanent staff members, IT staff and available 
infrastructure are described in table-1.  
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Table 1. Basic Statistics about the Organizations 

S. 
No 

Application 
area of the 
organization 

Number 
of perma-
nent  Staff 

Number of 
IT staff 

Annual IT 
Budget 

Number of  
available 
work 
stations 

Internet 
availability 

1 Water and 
Sanitation 

163 2 3000 Dol-
lars(approx) 

15-20 Yes 

2 Poverty Allevia-
tion 

2 2 100 Dol-
lars(approx) 

Zero(IT 
infrastruc-
ture in 
process of 
setting up) 

No 

3 Community 
Development 

8 0 500 Dol-
lars(approx) 

5 Yes 

4 Healthcare 0 0 0 2 No Answer 
5 Healthcare 25 1 10%-20% 8 Yes 
6 Community 

Development 
11 0 0 6 Yes 

7 Social develop-
ment 

12 0 0 4 Yes 

8 Community 
development 

35 0 10% 8 Yes 

9 Women devel-
opment 

6 0 400 Dol-
lars(approx) 

4 Yes 

10 Community 
development 

7 2 <10% 3 No Answer 

11 Education 17 2 500 Dol-
lars(approx) 

10 Yes 

12 Capacity build-
ing 

32 0 20% 9 Yes 

13 Education 26 6 30% 12 Yes 
14 Community 

development 
23 2 20% 5 Yes 

15 Emergency 
relief 

66 0 0 3 Yes 

 
Information technology has introduced new forms of information publishing means 

to help voulantary organizations to get more visibility. It was observed that among 
fifteen of these organizations, only six had their own website and from them only one 
organization was able to update the website regularly. Most of the organizations cited 
lack of technical knowhow as the major obstacle in updating the website. On the other 
hand the usage of virtual media to regularly publish online newsletters and reports 
was also limited. Only eight of the surveyed organizations made some use of ICT 
applications for the publishing activity and that too was limited to sending emails 
about organizational activities. The use of blogs and electronic forums was not in 
practice in any of the organization. 

As the volunteers are backbone of most civil society organizations, the mobiliza-
tion is an important task for them. With the advent of new ICT applications new 
forms of mobilization like SMS, Emails, online advocacy and online petition cam-
paigns have emerged. In our investigation we found out that none of the organization 
was maintaining its mailing list through which interested people can be reached. 
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Among the surveyed organizations only one organization was doing virtual cam-
paigning. Only one of the fifteen organizations was using social networking sites to 
enhance its public profile, although in a recent social movement in Pakistan use of 
such technologies was visible (Saeed et al., 2008). There was also a trend of storing 
the information of volunteers who indulged with the organization’s activities in the 
past. Nine organizations were storing this information manually whereas four organi-
zations were not storing this information. Only one organization was using database 
systems to store this information while one organization did not answer this question. 
Ten organizations were using some form of ICT in the hiring process of individuals 
whereas five organizations were doing the entire process manually. 

The collaboration among civil society organizations, donors and government bod-
ies is quite important for the successful completion of goals. Modern communication 
technologies can improve this entire communication process. In our investigation we 
found that three organizations were not collaborating with other civil society organi-
zations while the remaining twelve organizations had collaborations with local and 
foreign organizations. Among them nine organization described that they use email 
communication. While communicating with donor organizations, ten organizations 
described that they use email communication. It was also observed that in order to 
give feedback of projects to donor organization, more complex tools like collabora-
tive authoring; video conferencing etc. were not used. Only one of the fifteen organi-
zations was using this kind of technology to better connect with donor organizations. 
In order to remain in touch with field activities, multiple communication methods 
were applied. Twelve of the surveyed organizations used some kind of information 
technology service like emails and mobile telephone to remain in touch with field 
activities. The communication with government agencies is also an important task in 
the collaboration process. Since the government offices in the Pakistan are not much 
advanced and use of information technology services is scarce, the communication of 
NGOs and government representatives is mostly based on physical meetings and 
paper-based communication. Only six of the fifteen organizations described that they 
use email communication with government official for coordination. 

This initial investigation highlighted that the urge for adopting modern technolo-
gies is present but shortage of financial and human resources is a big problem. Eight 
organizations described the shortage of finances as the main difficulty in establishing 
IT infrastructures. This survey concludes that there is absence of modern sophisti-
cated technology in practice but the email communication seems to be the most used 
service, as there are variety of free email services available.  

2.2   Case Studies 

In order to portray the potential of modern technologies for civil society organizations 
we made two case studies of two virtual voulantary organizations working in Pakistan. 

2.2.1   Organization A 
This is a small virtual voulantary organization focusing on creating awareness, lobby-
ing and knowledge sharing on drinking water and sanitation. The objective of devel-
oping this organization was to provide a platform for the water and sanitation experts 
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in South Asia, focusing Pakistan. This platform helps other people in combating the 
water and sanitation issues. The start of this virtual organization carried out four years 
ago as the focal person behind this organization was about to retire from his job and 
he still wanted to carry on his work in the water and sanitation area. The originator of 
this organization described his experience as wonderful even though he was not com-
ing up from any IT background. It was also realized that this could have been done 
better if the IT skills of the involved individuals are improved. The useful information 
about the water and sanitation issues is available on the website of the organization 
and the discussion board allows discussing problems related to a specific region and 
solutions can be discussed by the experts. The group has 1573 members and the 
monthly email traffic statistics froms the start of the group are as follows. 

Table 2. Email traffic Statistics of Organization A 

   Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec 

2005                 65  74  64  15  

2006 40  44  19  56  60  23  53  25  28  52  62  81  

2007 46  44  77  33  93 89 36  13  25  60  34  31  

2008 25  47  33  64  48  37 45 49             
 

2.2.2   Organization B 
The objective of this organization is to promote scientific technological education in 
the country. It is a totally volunteer-based organization where the people give sugges-
tions and consultations in the matters related to scholarship and higher education 
opportunities. The evolution of this NGO is also quite interesting as a friend of the 
founder intended to take higher education in Germany but it was hard to find informa-
tion as most of the pages were in German. Then the founder helped him to translate 
available information in English and this triggered to establish a forum where the 
education opportunities could be advertised. Keeping this in mind, the idea of setting 
up an education foundation emerged. The lack of financial resources limited it to only 
a virtual organization but now there are plans to establish a physical office as well. A 
website and a yahoo group were established in 2002 and recently a Face book group 
has also been launched. Currently there are around four thousand users of this group 
and if someone has any question related to educational opportunities in any institution 
worldwide he can get response over this group. The website was discontinued due to 
lack of financial resources but is planned to be available again soon. Initially it was 
only managed by one member but with its popularity people from other countries 
started managing this group and there are many active moderators who keep on man-
aging the traffic on the group. The traffic statistics of the group are given in the  
table.3. 
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Table 3. Email traffic Statistics of Organization-B 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2008 354 408 461 494 524 439 302 270

2007 347 289 300 300 416 358 411 343 356 383 334 341 

2006 365 254 236 307 356 278 288 313 270 286 278 323 

2005 453 329 384 581 588 499 648 569 437 354 352 313 

2004 282 216 194 219 296 354 481 441 455 453 441 566 

2003 336 266 284 229 331 385 413 326 221 174 146 190 

2002 28 22 131 287 195 181 239 273 238
 

 
It was also observed that as the volunteers in this organization were more technol-

ogy literate so they have used the services of this group pages to quite a high level. 
There have been arranged folders for frequently asked questions for every country 
and anyone can see those before posting the new question. There is also a maintained 
database of the users with contact details which helps the users to get in touch with a 
specific individual. 

3   Conclusion 

In this paper we investigated the Pakistani civil society sector in an effort to portray the 
current status of IT use in work settings. As the country is technologically less devel-
oped, the findings illustrate some effects of digital divide. The paper also describes two 
case studies to give an insight on how basic technology can introduce innovative ways 
of working for civil society organizations. Pakistan is a developing country and has 
strong presence of cross cultural NGOs who are deprived of modern computing powers 
so there is more need of collaborative work in Pakistani NGO sector to minimize the 
effects of digital divide in this sector. Our findings highlight that this sector lacks fund-
ing to develop IT infrastructures, thus the open source movement and its technological 
developments could be part of the solution to the main problem. On the other hand lack 
of IT skills has been observed also. In this respect wiki-based systems and end user 
development applications can be developed to help activists in their operations. To 
cope with the observed problems, participatory development projects could be helpful 
to develop suitable applications. Furthermore, we see a need for in-depth ethnographic 
studies for this important sector. The appropriation of technology can help these or-
ganizations to serve the humanity in a better way. 

As voulantary organizations support the governmental organization in human de-
velopment so there is requirement for strong active collaboration among them for plan-
ning and execution of activities, As voulantary organizations have reach to grass root 
level they can act as a bridge in governmental policy making and implementation ac-
tivities. The IT appropriation among voulantary organizations can improve this com-
munication channel so that planning, implementation and evaluation of development 
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activities can be done in time and effectively. On the other hand information and com-
munication technologies can also play its role in providing field information robustly 
to the government institutions so that the government planning and policies could be 
based on public’s needs. This robust information sharing can lead to proactive  
responses by government institutions in the emergency situations. The use of new 
technologies like web 2.0 in the mobilization activities by voulantary organizations 
increases their reach and this channel can be used to create awareness on governmental 
initiatives. 
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Abstract. Recent literature has highlighted that most civil society organizations 
lack IT appropriation in their work practices. There is strong need to focus on 
this application area to empower these organizations by IT capabilities. As there 
is not much literature about the specific needs assessment of voulantary organi-
zations, there is a need to carry out ethnographic studies to better understand IT 
requirements of this sector. In this paper we have investigated the organizing 
process of the World Social Forum 2006 event in Karachi, Pakistan. World So-
cial Forum is an important gathering of social movements and voulantary or-
ganizations across the globe, and organizing such an event requires extensive 
communication and effective planning skills. The objective of this paper is to 
highlight the need and importance of this research issue. Our intention is to  
introduce appropriate technology in the organizing process to facilitate social 
activists. 

1   Introduction 

Civil society organizations (CSOs) are very diverse in their operations and composi-
tion. There are number of factors which make IT usage in this field of application 
very specific. Most CSOs face significant lack of funding for development, improve-
ment and maintenance of their IT infrastructure. Their activities are mainly run by 
donations; often it is hard to invest these donations in establishing sustainable IT 
infrastructure and continuously employing IT professionals. Difference of language, 
backgrounds, working habits and culture among social activists of organizations, 
operating in differnt regions adds further complexity in designing an effective IT 
infrastructure. (Benston, 1990) has described how participatory design methods can 
be used to help non profit sector organizations. There have been examples of the ap-
plication of technology in regional non profit organizations by different researchers’ 
cf. (McPhail et al., 1998; Trigg, 2000; Rohde, 2003; Rohde, 2004; Farooq et al., 2005; 
Farooq et al., 2006). (Mclver, 2004) worked with transnational NGOs to develop a 
multi-lingual collaborative legislative drafting application. Still there has not been 
much work carried out on typical technological requirements of CSOs.  

In order to gain better understanding of issues hindering IT appropriation in civil 
society organizations, we need empirical evaluation, especially ethnographic studies 
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are needed. Keeping this in mind, we turned our focus towards the organizing process 
of world social forum (WSF). In this paper we investigate the organizational practices 
in the organizing process of WSF event in Karachi, Pakistan. In 2006 WSF was or-
ganized as a poly-centric event and two other locations were Bamako, Mali and  
Caracas, Venezuela. In the following sections we describe applied research methods, 
the organizational structure of social forums, the historical background, the organiz-
ing process and the use of IT infrastructure of the Karachi event. The paper concludes 
with a discussion on the activities which provides direction for further information 
systems development for this community. 

2   Research Methods 

In order to analyze the WSF event in Karachi, a combination of research methods 
were used. The initial information was gathered using literature review, and open-
ended email questionnaires were sent to the people involved in the organizing proc-
ess. This information was further refined by reviewing of documents, websites of the 
event and telephonic follow-up interviews. In order to understand the communication 
activities, the contents of the emails were analyzed by joining email lists (Yahoo 
Groups). The interviews and observations at the organizing meeting of European 
Social Forum in Berlin helped in establishing relationships between the regional and 
world social forums. 

3   Organizational Structure 

WSF is a renowned annual event organized by social movement and other civil soci-
ety networks worldwide. This event initiated as a result of a gathering of community 
organizers, trade unionists, young people, academics and activists in January 2001 at 
Porto Alegre, Brazil to rethink and recreate globalization for the advantage of poor 
and deprived people. The charter of WSF emphasizes that this forum is not a decision 
making body but an open space for reflective thinking, democratic debate of ideas, 
formulation of proposals, and exchange of experiences (WSF Charter, 2001). The 
success of WSF has triggered a number of local, national and regional forums 
(Kavada, 2006). These forums are related with WSF in the context that they adhere to 
the charter of the WSF but the organization and management of these forums are 
independent from each other. The individuals and representatives of CSOs can par-
ticipate at any level. There exists a weak relationship among participants, who are 
almost the same who work at smaller level (City, Country, Regional etc). So for every 
event these volunteers gather in the organizing process and present proposals about 
the initiatives and program (Juris, 2005). The organizing tasks are divided among the 
WSF-International Council (IC) and an organizing committee (Kavada, 2007). The 
organizing committee is responsible for the day to day organizations of event whereas 
IC is decision making body for WSF.  
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4   Organizing Process 

There were some Pakistani voulantary organizations, who participated in this event 
from start. So on 5th of July 2005 a provincial consultation in Sindh province was 
carried out to analyze arrangements for the event. Similar meetings were carried out 
in other cities like Karachi, Hyderabad, Multan, Lahore, Rawalpindi, Peshawar and 
Quetta. On 18th October the first country-wide meeting of 86 representatives was held 
at Karachi to form a National Organizing Committee and different sub-committees. 
The organizing team consisted of member organizations of the Pakistan Social Forum 
like community voulantary organizations, labor organizations, boy scouts and girl 
guides, students, community workers and sports organizations. There was also an 
office team and a coordination committee with members from all existing groups to 
take routine immediate actions. There were two joint planning meetings with the 
Bamako and Caracas chapter but further communication did not take place due to the 
delay in the Pakistani event. In October 2005 the country was marred by an earth-
quake and as a result local meetings were held in different cities of Pakistan to discuss 
delaying the event. After these local meetings a joint meeting of Pakistan Social Fo-
rum and the WSF National Organizing Committee on 22nd November decided to 
postpone the event for two months (Report, 2006).  

An Asian meeting of the WSF was held on 16th December 2005 in Hong Kong. 
The representative of the Pakistani Organizing Committee briefed about the post 
earthquake situation and the preparation of the event. The financial difficulties were 
discussed and Indian Organizing Committee assured to take this up with WSF Inter-
national Council and that a transfer of WSF Mumbai funds to Karachi will also be 
discussed. The Pakistani Organizing Committee requested other Asian countries to 
take more responsibilities including fundraising resulting in formation of Asian com-
mittee and a South Asian subcommittee. The Asian committee’s responsibilities were 
defined as fundraising, decisions regarding plenaries in Karachi forum, guidance for 
program and finance committee, identification of speakers and formal approval of 
decisions of Pakistani organizing committee whereas the South Asian subcommittee 
would focus on  logistical support, increased mobilization in their countries and par-
ticipation and registration of events at the forum. It was also suggested to have fre-
quent visits of members of the Indian Organizing Committee to Pakistan for help in 
finalizing arrangements. The meeting approved the 24th -29th March as the revised 
dates for the Karachi event (Report, 2006). 

5   Execution 

The forum was held at the KMC Sports Complex, Karachi and it was attended by 
nearly 40,000 people. The event included a number of activities like conferences, 
seminars, workshops, demonstrations, processions and cultural events. More than 20, 
000 delegates from 58 countries from South Asia, China, Middle East and Europe 
were present at the Karachi forum (Khaleej Times, 2006). The effective organization 
of such an event requires a sufficient amount of funding and the Pakistani Organizing 
Committee had a budget of only 250,000 US Dollars whereas the cost of organizing 
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the WSF event in 2005 was 4 million U.S. dollars, the 2006 event at Caracas had an 
eight million dollars budget and the Bamako event had 2.5 million dollars (Kirk, 
2006). The Karachi event suffered from serious problems in fund raising. There was a 
big deficit between anticipated and actual funds because many regional organizations 
were not able to meet their promises (Report, 2006). 

The mobilization efforts play an important role in attracting large audience and 
volunteers for the organizing process. Nearly 1,700 volunteers cooperated with logis-
tics and other groups to make the event a success. The volunteers were mostly  
students and members of labor, political and women organizations from all over Paki-
stan. There were 3 volunteers from Germany and Switzerland to show a symbolic 
international representation. In order to increase local and international participation, 
a coordinator was designated who maintained the lists of interested foreign partici-
pants to facilitate travel and visa arrangements. There were delays at governmental 
and local levels, several organizations had not done effective mobilization and coor-
dination at their end to increase participation. The communication with local NGOs 
and general public was mostly offline by arranging meetings and seminars at city 
levels and by providing supporting published material in form of posters and leaflets. 
The media can play a vital role in this respect but the coverage of the Indian and other 
regional media was not as positive, similar to 2004 WSF event in Mumbai. On the 
contrary, the local print and electronic media covered the event well, along with some 
foreign media resulting in the awareness of the event. In order to increase the media 
coverage before and after the event, a media center was established with 150  
computers with email and fax facilities for journalists and for the use by delegates 
(Report, 2006). During the event there were minor administration problems like can-
cellation of sessions without information, and some venues were impossible to find 
due to lack of information about them (Chan, 2006).  

6   IT Support in the WSF Karachi Event 

Once the event was scheduled, the WSF International Council established a website 
for this poly-centric event which was available in three languages: English, French 
and Spanish. This website was common for all the three poly-centric events. It was 
developed by a working group of the Methodology Commission of the International 
Council using the content management system drupal and mysql as the underlying 
database. The main objective of this website was to provide a mean for registration of 
activities for the poly-centric event. Any organization interested to carry out an activ-
ity (Workshops, Seminars, etc.) at any of the poly-centric venues needed to register 
this activity here. The website provided functionality for registration1 of an individual 

                                                           
1 The user could be a primary member or an ordinary member. The primary member was the 

person who is the official administrator of the organizational presentation on the website. The 
primary member could edit the organizational profile, edit and describe the activities of or-
ganizations at any of the three social forums, invite other members of the organization to join 
that organization’ section (ordinary members) and he could join the theme discussion forum 
for the event. The website also provided the feature of changing the primary member of an 
organization. 
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and after registration one could create profile of his organization and describe details 
of the activity which the organization was going to organize for the WSF. The website 
also provided the opportunity to search and contact resource persons of the organiza-
tions to get information about their planned activities. Furthermore, the web resource 
offered a database of all activities planned for the event along with relevant informa-
tion. The website also contained web links of all three events maintained by organiz-
ing committees. In order to attract more people, website was advertised in the WSF 
newsletter and was further replicated by social movements, NGOs, and groups in their 
own networks throughout the world.  

There were a total of 3,089 activities registered online and among them 440 were 
for the Karachi event. The fields which were present for each activity are described in 
Table-1. The search facility was also available, based on any of the below mentioned 
fields. As many social movements do not have internet access, offline registration 
(fax, personal visit) was also possible. The exact number of activities registered off-
line could not be gathered. 

Table 1. Scheme of the list of Activities 

Organization Activity 

Name Email Prime 
Contact 

Title Location Type Scope Terrain Transversal 
Theme 

Area1 Area2 Activity 
Outline  

 
There were a total of 6,177 organizations registered on the website but 11 of them 

had not filled out their name leaving that field empty. The organizations could be 
searched based on organizations’ name, email, country and contact person. The 
schema of the organization list is described in Table 2. 

Table 2. Scheme of the organization List 

Organisation Name Primary Contact 
Person 

E-mail to Prime Con-
tact

WSF Participation Members 

 

 
The hosting Pakistan chapter of the WSF Karachi event was having online repre-

sentation through a Yahoo group, as this was the free option available to coordinate 
with other members of civil organizations countrywide. This Yahoo group was work-
ing since June 9, 2005. Currently there are 166 members in the group. The group 
traffic is shown in Table 3. As the traffic indicates, it is a very low communication 
level in a vibrant country like Pakistan, where the civil society is quite active and 
nearly 60,000 registered and unregistered groups of NGOs exist (Sattar and Baig, 
2001). As the table below shows, the average number of messages for 2005 was 52; in 
2006 it exceeded to 60 and reduced to 41 in 2007.  
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Table 3. Number of Messages received in the group since its existence  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2007 40 29 67 51 29 22 32 31 44 50 63 34 

2006 62 26 74 77 59 78 87 56 42 61 38 58 

2005     14 19 59 55 92 57 67  
 
In order to have a platform for publishing additional information about the event, a 

website was established by Pakistani organizing committe. The website provided 
information regarding program topics, logistics, accommodation, venues etc. The 
registration details of delegates were saved for future reference. As there were not any 
IT people in the organizing team, the work to establish the website and setting up 
network facilities at the event location were outsourced. 

In order to successfully carry out an event of this size, communication with stake-
holders plays vital role. The communication with donor agencies and amongst the 
members of the organizing committee was carried out by using emails and telephone 
calls. There was also close coordination with other social forum chapters, especially 
the Indian Social Forum on issues like selection of speakers etc. This communication 
among organizing members and others was also mostly based on emails and tele-
phone calls followed up by personal meetings. The “Youth and Students” working 
group also used a Yahoo group to coordinate effectively within volunteers. The objec-
tive of this working group was to mobilize young people to contribute to the thematic 
agenda of the social forum. The group was founded on 15th July 2005 and has 330 
members currently. The traffic statistics on this group are shown below in table 4. 

Table 4. Number of messages received in the group since its existence 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2007 31 9 36 15 27 20 29 47 37 25 32 38

2006 110 71 89 53 46 53 46 21 30 31 19 50

2005 26 20 24 87 108 132  

7   Lessons Learned 

The host chapter, Pakistan Social Forum was not having any presence on the web other 
than a weak representation in the form of a Yahoo group. A strong online presence 
could have increased the participation of the new generation, as the intention was to 
include more youth in the process. The existence of a website of the Pakistan Social 
Forum could have been a major platform for attracting internet users and along with 
that the email lists and blogs could have been a major tool to generate debate on the 
event resulting in enhanced awareness and mobilization. One of the volunteer for IT 
activities at the social forum described that the lack of resources have hindered them. 
In our interviews one member of the Karachi organizing committee acknowledged that 
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the Yahoo group was very helpful, since it helped to attract lot of voulanteer to work at 
the event. In Pakistan the use of social networking sites like Facebook, Orkut etc. is 
getting increasingly popular (Kirpalani, 2007) and this could have been used as a tool 
for the enhanced participation of the students’ community.  

The mobilization for the event mainly took place through seminars and physical 
meetings at different cities. As these meetings were organized by local member  
organizations, the direct communication with general public was limited. One partici-
pant described that the presence of people who were not directly involved in the orga-
nizing process was very poor (Chan, 2006). The organizing committee members were 
aware of the importance of modern IT infrastructures in the organization of such an 
event, because they have been part of other events all over the world - but the short-
age of technically experienced people hindered them to establish such kind of infra-
structure. As it has been observed, there was close cooperation between organizing 
members belonging to different organizations in the country and with members of the 
Indian Organizing Committee. Therefore to keep each other updated, it was decided 
in the December 2005 Asian meeting that all information would be sent on emails and 
website should be updated frequently - but there were serious problems in this regard, 
because there were not enough volunteers available who could update the website and 
there were no specialized mailing lists in place which could help effective communi-
cation. The organizers also faced problems in updating the website, because of miss-
ing IT competencies and expertise. This resulted in lot of overhead as the information 
was not available in time and extra queries kept on coming and caused delays in the 
coordination work. Additionally, the response to email requests from the organizing 
team members was inefficient and after sending email it was customary to make a 
follow-up telephone call, resulting in increase in expenditures and time delay. This 
absence of an effective communication framework also caused more regional and 
country-wide visits from the members of organizing teams resulting in an increase in 
expenses. In collaborative work the use of cooperation platforms, in which members 
can login and contribute, can enhance the productivity, resulting in higher efficiency 
of activities and smooth communication. The problems of miscommunication resulted 
in some organizational “hiccups”, e.g. one NGO consortium which participated in the 
Karachi event described that there was lack of coordination between virtual and real 
world activities: there was no information to the reception desk about which partici-
pants had paid online (PNAC, 2006). There were also problems like cancellation of 
sessions without information, and some venues were impossible to find due to lack of 
information (Chan, 2006). These types of problems could have been resolved easily 
by using electronic notice boards/beamers at designated slots displaying important 
notifications to reduce some organizational shortcomings. 

8   Conclusion 

There was awareness in the organizing committee that the use of IT could support the 
organizing process, but the shortage of human and capital resources was a significant 
limitation. As the organizing process reveals there is extensive collaboration among 
civil society and government organizations and appropriate information and commu-
nication technologies can improve this communication. Secondly if the debates and 
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discussions are stored and analyzed using data management techniques then this could 
provide an effective input for government policy making and its implementation. A 
limited amount of ICTs was used in form of email communication and a website. 
Furthermore, there was a lack of support for the appropriation of technology in CSOs. 
Our work provides an insight of the work practices of the WSF as one of the most 
important events for civil society worldwide. According to our findings, some appro-
priately and needs-oriented designed systems could improve the practice of CSOs and 
the people participation, especially with respect to the civil society activities in Paki-
stan. As limited resources and lack of technological skills are major hindrances, open-
source-artifacts and end user development could reduce the costs of IT adoption and 
enhance the usability and learnability of such systems. Thus, there is need for more IT 
literacy and participatory development efforts, so that this important sector of society 
can benefit from the advancements of technology and can play its role in knowledge 
society.  
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Abstract. Artificial neural networks have proven to be useful tools for solving 
financial analysis problems such as financial distress prediction and audit risk 
assessment. In this paper we focus on the performance of robust (least absolute 
deviation-based) neural networks on measuring liquidity of firms. The problem 
of learning the bivariate relationship between the components (namely, current 
liabilities and current assets) of the so-called current ratio is analyzed, and the 
predictive performance of several modelling paradigms (namely, linear and log-
linear regressions, classical ratios and neural networks) is compared. An em-
pirical analysis is conducted on a representative data base from the Spanish 
economy. Results indicate that classical ratio models are largely inadequate as a 
realistic description of the studied relationship, especially when used for predic-
tive purposes. In a number of cases, especially when the analyzed firms are mi-
croenterprises, the linear specification is improved by considering the flexible 
non-linear structures provided by neural networks. 

1   Introduction 

Liquidity is the capacity of the firm to pay its short-term debt, and is a key aspect for 
credit scoring and other financial assessment processes. It is usually measured by 
using the current assets ( CA  ) to current liabilities ( CL  ) ratio, which is known as 

the current ratio. This quotient is very popular between both academics and analysts. 
The main reason for using the ratio form is so as to remove the influence of the size of 
the firm on the numerator variable (e.g., Lev and Sunder, 1979). Such a removal, in 
principle, would allow comparisons between different firms, or between a firm and 
the industry norm. However, a number of methodological assumptions---concerning 
the statistical properties of the components of the ratio---are implied in the use of 
financial ratios, and when such conditions are not fulfilled, some problems arise. 
Among these basic assumptions, those that refer to the specific functional form of the 
relationship between numerator and denominator of the ratio are particularly impor-
tant. The relationship must be linear and strictly proportional. This has potentially 
serious consequences, as an incorrectly specified model will tend to make unduly high 
prediction errors. 

An alternative approach is provided by flexible (also called model-free, or non-
parametric) regression techniques, which are capable (when large enough data  
sets are available) of avoiding the problems posed by incorrect specification of the 
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modeled relationships. Model-free regression capabilities have been proved for many 
modelling paradigms, including kernel regressions (e.g., Pagan and Ullah, 1999), 
series estimators (e.g., Andrews 1991), and artificial neural networks (ANNs) (e.g., 
White, 1990). ANNs have been successfully used for the study of a number of rele-
vant topics in accounting and finance research. Examples include financial distress 
prediction (Altman et al., 1994; Pendharkar and Rodger, 2004), profitability forecast-
ing (De Andrés et al., 2005), and profitability modelling (Landajo et al., 2007, 2008). 

In this paper we focus on assessing the suitability of ANN models for the model-
ling of the statistical relationship between the components of the current ratio. The 
structure of the paper is as follows: the literature on ratio modelling is briefly  
reviewed in Section 2. Section 3 outlines methodological issues on ANN-based re-
gressions. A description of the data base and the basic details concerning the imple-
mentation of our study appear in Section 4. The results and corresponding analyses 
are collected in Section 5. The paper ends with a summary of conclusions and impli-
cations for government consulting. 

2   Review of Literature 

The ratio form only is capable of removing the influence of firm size on the numera-
tor variable (Y) when the relationship between numerator and denominator (denoted 
by X) is linear and strictly proportional. This amounts to assuming that both magni-
tudes are related by a linear regression model with null intercept term. A number of 
empirical research works have dealt with the issue of determining the validity of the 
ratio model and finding a suitable functional form for the relationship between the 
components of the most popular financial ratios. The samples analyzed by the differ-
ent authors have varying degrees of firm size and sectoral heterogeneity. Sometimes 
(e.g., Sudarsanam and Taffler, 1995; Kallunki et al., 1996), the database contains only 
listed companies, while in other cases (e.g., Lee, 1985; Fieldsend et al., 1987; 
McLeay and Fieldsend, 1987; Berry and Nix, 1991), the base is made up of the ac-
counts of a wide range of companies. It seems remarkable that (to our best knowl-
edge) no study analyzing small and medium businesses separately has been carried 
out up to date. As to sectoral homogeneity, some authors (McDonald and Morris, 
1985; Berry and Nix, 1991) have conducted tests for companies in a specific branch 
of activity, while others (e.g., Perttunen and Martikainen, 1989, 1990), studied only 
an aggregated sample that contains firms from all sectors. Regarding the specific 
relationship to be analyzed here, possibly because of its extensive use by both aca-
demics and practitioners, the current ratio has been the subject of most of the prior 
studies on the proportionality assumption (i.e., McDonald and Morris, 1985; Lee, 
1985; Fieldsend et al., 1987; Perttunen and Martikainen, 1989; Berry and Nix, 1991; 
Kallunki et al., 1996). 

Most of the authors conclude that ratios may be quite unsuitable as a description of 
many bivariate accounting relationships, but also that simple parametric alternatives 
such as linear and log-linear structures may be inadequate in a number of cases where 
these structures provide excessively simplified approximations to the unknown 
nonlinear regression curves which summarize these specific relationships. In this 
sense, it is remarkable that non-parametric methods have seldom been tried for the 
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modelling of relationships between accounting variables. Only Trigueiros (1994, 
1997) and Trigueiros and Berry (1991) have developed extensions of ratios which 
incorporate information not contained in linear models. 

3   The Models 

Our problem may be described as follows: we denote by  X   the explicative variable 
(i.e., the denominator in the specific ratio relationship), and  Y   denotes the variable 
to forecast (namely, the numerator of the ratio). The models are fitted on the basis of 

the training set  { }niyxs ii
n ,...,1),( =≡  . Our goal is learning an unknown mapping  

∗f   such that:  

niXfY iii ,...,1;)(* =+= ε  (1)

with  { }iε   being a random error process. We will consider two alternative situations: 

Least-squares (LS) regression and Least-absolute deviation (LAD) regression. Esti-

mation, on the basis of data set  ns  , of the above regression functions may respec-
tively be carried out by LS and LAD fitting. Since conditional expectations and  
conditional medians generally differ, LS and LAD estimators will generally converge 
to different (population) regression lines. In the case of the parametric models, we 
have considered the following structures: Linear regression models, Log-linear model, 
and Classical ratio model. For the case of ANN regressions, we have considered a 
remarkably simple model class, with the following form:  

R∈=+++= ∑
=

xmxFxxN jjj

m

j
m ;,1,0);()( 0

1
0 …γγβαα  (2)

Where  1))exp(1()( −−+= zzF  (i.e., logistic sigmoids are taken as `hidden units'), 

and  0,, αγα j   and  j0γ   are scalars. Theoretical results permit many different model 

fitting criteria to be used, including several versions of LS and LAD. Here we consid-
ered the following variants of the basic neural regression model: ANN for logs, .ANN 
models fitted by WLS, LAD ANNs, and weighted LAD ANNs. 

4   The Database: Basic Design of the Analysis 

The information to process was obtained from the annual accounts of commercial and 
industrial firms located in Spain. We focused on the Small and Medium Enterprises 
(SME) according to the criteria contained in the European Commision Recommenda-
tion of 6 May, 2003. The financial statements analyzed here correspond to years 1998 
to 2002. We selected a homogeneous industry. This was the case of the Manufacture 
of builders' carpentry and joinery of metal sector. The following four levels of het-
erogeneity were settled upon using the NACE classification: (i) all commercial and 
industrial NACE sectors, (ii) NACE Code D (Manufacturing), (iii) NACE Code 28 
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(Manufacture of fabricated metal products, except machinery and equipment ) and 
(iv) NACE Code 2812 (Manufacture of builders' carpentry and joinery of metal). 

Once the above process was completed, a computational experiment was carried 

out. The idea is that each specific data set of n  cases (i.e., each subsample, from a 
specific year and sector) is used as a population from which independent (artificial) 
random sub-samples, both for model fitting and forecasting, are drawn. In particular, 
for each class of models and each model fitting criterion, we separately applied the 
following expedient: (1) Set size of the test set to ]4/[nntest =   (symbol  ][⋅  denotes 

rounding to nearest lower integer), (2) Fix the size of the estimation set ( testnn −  ), 

(3) Randomly extract a test set from the whole data set of  n   cases, (4) From the rest 
of the population, draw an estimation set and fit the corresponding model, (5) Evalu-
ate the predictive performance of the model, both on the estimation and the test sets, 
by using mean absolute error ( MAE  ). For the test set  },,1|),{( testii niyx …=  , the 

expression is as follows:  

∑
=

∧
−=
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i
ii
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n
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1
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1 θ  (3)

Where f  denotes model class (ratio, linear, log-linear, neural) and 
∧
θ  denotes the 

fitted parameters obtained upon the training sample. The above scheme was repeated 
100 times, each with an independently drawn random sample, and at the end we cal-
culated the average of out-of-sample MAEs (to be denoted as AMAE) over the 100 
replications. This expedient was applied independently for each branch, year, model 
class and model fitting criterion. In total, about 100,000 ANNs had to be fitted, plus 
all the versions of ratio and linear models (about 45,000 models). All computations 
were programmed and executed in Matlab 7.2 and run in standard PCs. 

5   Results  

Table 1 displays, for each year and each sub-sample according to firm size and sec-
toral heterogeneity, the following items: the best model (in accord with AMAE), its 
AMAE value and the average number of neurons (for ratio, linear and log-linear 
models the number of neurons is set to zero). 

First of all, the above results indicate a reduced number of non-linearities. A look 
at Table 1 reveals that whenever the best model is a neural one, the average number of 
neurons is generally rather small. Neural networks are preferred in 55% of the cases. 
The various regression-based models account for the remaining 45%. 

Another objective of our research was to analyse how the predictive ability (meas-
ured by AMAE) of the best models changes as sectoral heterogeneity increases, no 
matter whether the model is neural or parametric. Apparently, an increase in the pre-
diction error levels occurs when we switch from the most heterogeneous sector (2812 
NACE) to the two-digit NACE branch of activity. However, reductions in the error 
levels are observed when switching from NACE 28 to NACE D, and when switching 
from NACE D to the subsample that contains firms from all sectors. 
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Table 1. Average out-of-sample prediction error (AMAE) and network complexity for each 
level of sectoral heterogeneity, size sub-sample and year 

  NACE 2812 NACE 28 NACE D All sectors 
SizeYearMod.AMAE Neu.Mod.AMAENeu.Mod.AMAENeu.Mod.AMAE Neu.

1998N4 0.0029 0 N4 0.0074 0 N4 0.0057 0 N4 0.0001 0 
1999R5 0.0027 0 R5 0.0050 0 N4 0.0020 0.28 N4 0.0005 0 
2000N3 0.0027 0 N4 0.0057 0 N5 0.0020 0 N4 0.0024 0 
2001N4 0.0043 0 N5 0.0042 0 N4 0.0022 0 R5 0.0038 0 

1 

2002N4 0.0030 0 N4 0.0026 0.11 N4 0.0020 0 R5 0.0010 0 
1998N4 0.0137 0.02 N4 0.0319 0 N5 0.0324 0 R5 0.0007 0 
1999R5 0.0138 0 N5 0.0226 0 N5 0.0089 0.81 N4 0.0019 0 
2000N4 0.0138 0 R5 0.0284 0 N4 0.0094 0.81 N5 0.0088 0.11 
2001N4 0.0217 0 R5 0.0213 0 R5 0.0102 0 N5 0.0161 0 

2 

2002N5 0.0119 0 N4 0.0090 0 N4 0.0070 0 R5 0.0042 0 
1998N5 0.1762 0 N1 0.2522 0.76 R2 0.1217 0 R1 0.0021 0 
1999R6 0.0971 0 N5 0.1977 0 N3 0.0580 0 N4 0.0407 0.05 
2000R2 0.1008 0 R5 0.1504 0 N5 0.0640 0 R2 0.0636 0 
2001R2 0.0972 0 N1 0.1454 0.01 N4 0.0658 0 N2 0.0898 0 

3 

2002R2 0.0862 0 R2 0.0561 0 R6 0.0915 0 R6 0.0877 0 
1998R5 0.0130 0 N4 0.0271 0 R5 0.0237 0 R3 0.0018 0 
1999R5 0.0120 0 R1 0.0219 0 R2 0.0088 0 R1 0.0024 0 
2000R5 0.0128 0 N4 0.0240 0.42 R2 0.0086 0 R1 0.0084 0 
2001R5 0.0156 0 N5 0.0173 0 R5 0.0087 0 R5 0.0135 0 

All 

2002N5 0.0086 0 R5 0.0067 0 R6 0.0063 0 N5 0.0062 0.02 
Size:1. Micro-enterprises 2. Small enterprises 3. Medium-size enterprises A. Firms of all sizes.  
Mod. Model: R1. Classical linear regression (OLS) R2. Classical log-linear regression (OLS) 
R3. Classical ratio (OLS) R4. Classical ratio (Weighted LS) R5. Classical linear regression 
(LAD) R6. Classical ratio (LAD) N1. ANN (OLS) N2. ANN with log x and log y (OLS) N3. 
ANN (Weighted LS) N4. ANN (LAD) N5. ANN (Weighted LAD). 
Neu. Average number of neurons.  

 
Another issue of interest is the analysis of results when we consider different sub-

samples according to firm size. The average out-of-sample MAE is very low for the 
case of micro-enterprise sub-samples and, although it rises for the small firms, it is in 
the medium-sized enterprises where the highest error levels are observed. When we 
use the total sample (micro-enterprises, small enterprises and medium-sized enter-
prises) the error values are lower than in the case of medium-sized and small enter-
prises, but higher than for micro-enterprises. 

Furthermore, another interesting issue emerges: for micro-enterprises, neural net-
works appear to offer a clear predictive advantage over the ratio, linear and log-linear 
models. On the other hand, for the samples containing firms of all sizes, regression-
based models outperform neural networks. In the case of medium sized-firms there is 
no clear evidence, at the usual significance levels, of the superiority of any of the 
models. Another conclusion that follows on from Table 1 is that, for all the modelling 
paradigms, the robust (LAD) models (both in the naïve and weighted forms) tend to 
outperform the LS-based estimators in terms of average out-of-sample prediction 
error. In part this is what we should expect, since predictive error criteria based on 
absolute errors, instead of quadratic ones, will tend to favor LAD models. 
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Finally, an additional issue which emerges from Table 1 is that the statistical char-
acteristics of the  CLCA /   relationship tend to evolve, in the sense that the most 
suitable structures tend to vary over time. Different model classes tend to be optimal 
in different periods, although in many cases the best model structure remains the same 
for two or three consecutive years, so the change is not completely erratic. 

6   Concluding Remarks and Implications for Government 
Consulting 

The above results confirm previous evidence in literature that in most cases the ba-
sic ratio model, even in LAD versions, is unsuitable as a means of capturing the full 
structure which appears in accounting data bases, while (LAD) linear regression mod-
els and robust neural networks offer much more accurate descriptions. The neural 
structures used in this paper permit the encompassing of both the ratio and linear 
forms naturally, providing additional flexibility in order to capture hidden  
non-linearities. 

The evidence from our analysis indicates that robust ANN models may be profita-
bly used in order to extract knowledge in very noisy and heteroskedastic accounting 
data bases. More specifically, under certain settings (small firms and, especially, mi-
croenterprises), where much larger sample sizes are available, neural networks clearly 
outperformed linear models on modelling firm liquidity. 

Our results also indicate that, for the specific case of the relationship between  CA   
and  CL   (the components of the current ratio), not more than one neuron was needed 
on average, and very often non-linear terms were rejected by the complexity control 
criterion. This suggests that much of the variability observed in this statistical rela-
tionship should be attributed to inherent randomness, and not to unknown non-linear 
patterns. 

The above results have some implications for government consulting. First, many 
supervisory and regulatory bodies extensively rely on the use of financial ratios for 
solvency assessment and financial distress prediction. Among these, we must high-
light the case of the banking sector regulation and supervision. Under the Basel II 
framework, which will be incorporated into the legislation of EU countries, ratios and 
other financial measurements for managing risks will have an increased importance 
for risk management. As our results indicate that in some cases the use of ratios may 
mislead analysts, it could be an advisable politic the inclusion of some of the meas-
ures proposed as an alternative to the ratio approach (loglinear regressions, artificial 
neural networks, etc.) into the set indicators for the assessment of the risk of bank 
failure. 

Second, the assessment of the financial position of firms in certain sectors is fre-
quently used by governments as a criterion for funds granting. To a large extent this 
analysis, as well as that of banking supervision, relies on financial ratios. The inade-
quacy of ratios for financial analysis, especially for the case of small businesses and 
microenterprises, raises some concerns on the efficiency of the procedures used for 
resources allocation by governments. 

Finally, the statistical reports provided by government bodies (i.e. the American 
Bureau of the Census, the Deutsche Bundesbank in Germany, the Bank of Spain or 
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the BACH project [Bank for the Accounts of Companies Harmonized] for 11 Euro-
pean countries together with the USA and Japan) consist mainly of descriptive statis-
tics of the distribution of financial ratios. These reports are accessible via web on a 
cost-free basis, and they are widely used by financial analysts and other users of ac-
counting information. As our results suggest that ratios are not an adequate tool for 
financial analysis, the usefulness of such statistical report can also be questioned. 

As to the research lines pointed out by our results, a number of issues stand out. 
First, our analysis of robust ANNs was limited to the case of the regression line which 
passes through conditional medians. A straightforward extension would permit the 
treatment of other (more extreme) percentiles. Quantile regressions are useful in 
benchmarking analysis, where the analyst is interested in comparing the firm with the 
best performing companies rather than with the mean or the median of the sector. In 
Landajo et al. (2008) this idea was implemented by using (fixed-knot) spline-based 
nonparametric quantile regressions. Neural networks would provide an alternative 
more flexible implementation. 

A further research line is sensitivity measurement. ANNs permit estimation of av-
erage derivatives and other sensitivity measures which summarize the effects on the 
variable to forecast of small variations of the explicative variable. A classical paper 
by Gallant and White (1992) provides the required theoretical support. Our prelimi-
nary results indicate that LAD (linear, neural) estimators provide reasonable estimates 
for these kinds of indicators. Sensitivity measures would be the most interesting out-
put for an accounting analyst, since they would permit direct interpretation of results 
provided by complicated functional structures such as ANNs. 
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Abstract. The Area of Environmental Technology in Department of
Civil Engineering has developed an innovation education project, enti-
tled Application of new Information and Communication Technologies
in Area of Environmental Technology teaching, to create a Web site that
benefits both parties concerned in teaching-learning process, teachers and
students. Here teachers conduct a supervised teaching and students have
necessary resources to guide their learning process according to their ca-
pacities and possibilities. The project has also included a pilot experience
to introduce European Space of Higher Education (ESHE) new teach-
ing concept based on student’s work, in one subject of Environmental
Science degree, considering interactive learning complementary to pres-
ence teaching. The experience has showed strength and weakness of the
method and it is the beginning in a gradual process to guide e-learning
education in future.

Keywords: E-learning; workload; Moodle; Web site.

1 Introduction

Teaching-learning process consists of two elements: teaching, focused on the
teacher, and learning, focused on the students. Depending on the closeness to
one or each element, it is possible to distinguish different teaching-learning mod-
els although the best option should consider both elements in a balanced way.
The European Union (EU) has defined the new framework of the European
Space of Higher Education (ESHE), based on the establishment of the Euro-
pean Credit Transfer and Accumulation System (ECTS) which is defined as a
student-centred system based on the required student workload to achieve the
objectives of a programme, preferably specified in terms of learning outcomes
and competencies to be acquired; the concept of credit should take into account
the total workload that a student has to perform to overcome individual subjects
and attain the knowledge and skills set out therein, including both the hours of
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attendance, as the effort that the student must devote to study, prepare and
conduct examinations (Font 2003).

The adoption of ECTS involves a new approach to teaching methods, forcing
a curricula and subjects review (Moon et al. 2007). The Spanish Royal Decree
1125/2003 establishes the European credit system and the system of qualifica-
tions in university degrees; as a consequence, the Spanish University System
is immersed in a process to reform the organization of the curricula of higher
education to adapt it to the new educational models.

Using new Information and Communication Technologies (ICT) in teach-
ing models gives enormous potential to support an advance teaching, learn-
ing process and the student experience, both theoretical and practical (Prada
2006),(Löfström et al. 2008), (Moon et al. 2007). The Bologna Declaration marks
a turning point in the development of European higher education but it does not
mention the importance of virtual dimension (Dumort 2002), (Moon et al. 2007).
Late the European Commission became aware of the important current social
and educational role of new technologies adopting the first multiannual pro-
gramme (2004 to 2006) for the effective integration of ICT in education and train-
ing systems in Europe (e-Learning Programme) with Decision No 2318/2003/EC
of the European Parliament and of the Council. The overall objective of the pro-
gramme is to support and develop further the effective use of ICT in European
education and training systems, as a contribution to a quality education and an
essential element of their adaptation to the needs of the knowledge society in a
lifelong learning context (European Union, 2003).

The University of Granada (UGR) has developed the Plan of Educational Ex-
cellence that includes initiatives in innovation, education, practical support and
degrees and services evaluation to improve teaching quality and students train-
ing (Andalusian autonomous 2003). In this context, the Area of Environmental
Technology, in the Department of Civil Engineering, has developed an innovation
educational project entitled Application of new ICT in the Area of Environmen-
tal Technology teaching, to create a new communication channel that consists on
a Web site that benefits both parts concerned in the learning–teaching process,
teachers and students. The innovation educational project will recover students’
leading role in teaching–learning process and will apply ESHE foundations, al-
though the adaptation of curricula subjects is needed first.

On the other hand, this paper summarizes the adaptation process that has
been necessary for the execution of educative reform process in the subject Solid
Waste Treatment, Handling and Recovery of Environmental Science degree. On
the other hand, it also explaining the didactic tools used to implant the new
teaching–learning model, describes the website created to support teaching and
finally summarizes results and conclusions of this experience.

2 Teaching and Quality Framework at the UGR

Improving the quality of all the areas of university activity is fundamental for
training the professionals that society needs. Developing research, preserving and
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transmitting culture and constituting a critical and scientific presence, based on
merit and rigour are also essential as a reference for Spanish society teaching.
Within this framework, the UGR maintains a fundamental goal of imparting
quality in teaching directed to the full and critical education of students and
their preparation for exercising professional activities (European Union 2003).

The first Plan for Educational Excellence of the UGR was approved by the
Governing Council of the University. Its goal was to promote a culture of qual-
ity and stimulate excellence in teaching; it was conceived as an instrument for
developing the UGR institutional policy on evaluation, improvement and inno-
vation. The Plan has coordinated 24 actions, organized into three programs.
Four years later, the approval of the UGR’s First Plan, the needs derived from
new objectives, the laws that regulate university activity, the challenge of Euro-
pean convergence, the expectations generated and the development undergone
together with its limitations indicate the importance of bringing the objectives
up to date and of revising organization to form a second Plan. As a consequence,
the UGR proposes to continue actions of the previous plan and to develop other
new ones in the programs reflected in a new plan that coordinates nine programs;
the third and fourth programs correspond to a strategic line teaching and in-
novation model and propose measures for stimulating the connection between
research and teaching, for encouraging innovation and for coordinating measures
for improvement to respond to the needs proposed in the evaluation processes.

3 Description of the Subject Solid Waste Treatment,
Handling and Recovery

3.1 The Subject in Environmental Science Degree

The degree in Environmental Sciences began to be taught at the UGR in 1994,
within the range of degrees issued by the Faculty of Science. It responds to the
needs of professionals who are trained specifically by and for environment and
who are capable to coordinate activities with other multidisciplinary profession-
als, managers and citizens with more specific activity field.

A pilot project has been conducted for four years to introduce ESHE foun-
dation in this degree. As a result, it has also been needed a restatement of the
curricula of subjects and teaching models. The Solid Waste Treatment, Handling
and Recovery subject has been considered to provide students the necessary skills
to know negative impacts as consequence of inadequate waste management and
techniques designed to implement actions to minimize these impacts. This is an
optional subject with 4 theoretical credits and 2 practical ones. Its characteristics
are summarized below.

3.2 Objectives

The overall objective of this subject is the students training in the field of waste
management. In order to achieve this overall objective, the following specific
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targets have been considered: (i) to know basic concepts related to municipal
waste impacts and their characteristics, (ii) to apply waste classification and
labelling rules, (iii) to know basic principles which should guide waste manage-
ment actions, (iv) to classify collection and transport waste options and apply
design criteria, (v) to know waste reuse, recovery, recycling, valorisation and
final disposal in landfills options and apply design criteria to construct an oper-
ate treatment plants, (vi) to minimize waste treatment plants negative impacts,
(vii) to promote environmental education related to waste management, (viii)
to know waste legislative framework and waste management competencies.

3.3 Skills to Be Developed

The skills established to be acquired by the student are as follows: (i) quality
of work, (ii) ability to analyse and synthesize, (iii) practical exercises resolution,
(iv) organization and planning ability, (v) oral and written communication, (vi)
teamwork, (vii) critical reasoning and (viii) decision-making.

3.4 Subject Structure

The subject has been structured into two main parts: theory and practice. The
first one consists on theoretical contents that include practical aspects of waste
management. Practice sessions were divided into two parts; in the first one, stu-
dents solved a series of individual exercises in class related to practical contents
outlined in previously; in the second part, students grouped in working groups
carried out a practical work using theoretical and practical contents and skills
learned; they would have to explain to the rest of students the most important
aspects of the study

3.5 Applying Tools and Techniques

In order to implement all the techniques and adaptations required to consider
ESHE foundations, a subject review which includes contents, working groups
and teaching methodology has been necessary. In the case of theoretical lessons
only one group was authorized by the university government. In the case of the
seminar of problems were four; finally the teacher divided the theoretical group
in eight to study development. In any case, the subject planning has been based
on the student’s personal work as a centre of the learning process. Four tools
have been basically used and they are analysed:

1. Theoretical lessons. The content has to be modified to consider the new
objectives of the subject, as well as the new skills that are expected to
be acquired by the students. These lessons are characterized by a lower
teacher-student interaction so they are designed primarily as a method of
unidirectional transfer of knowledge from teacher to students.
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2. Seminar Problems. They are lessons of problems with a smaller number of
students who work practical contents individually in class: (i) to acquire on
scientific and technical knowledge outlined in theoretical lessons, to complete
their understanding and deepening, for which several practical activities take
place, (ii) to be the natural forum to share students doubts developing prac-
tical exercises.

3. Practical seminars. They are a natural forum in which each group exposed
their work to the rest of students, making a bridge between theory and
problem lessons. These seminars seek to promote equal capacity for analysis,
synthesis, critical thinking, oral and written expression of foreground, and
teamwork.

4. Environmental Teaching Center Web site. The subject changes have been
carried out based on the student’s work, so a virtual platform in the service
of the teacher and the student has been developed; it is a bridge of both
parts involved in the process of learning and it is a support that provides self-
knowledge and independent alternative to the students. In any case this tool
will be regarded complementary to traditional method of teaching presence,
because the balance in the participation of teacher and student is considered
basic if you want proper development of the learning process.

3.6 Evaluation of Students’ Knowledge and Skills

The students’ evaluation considers the following four marks, affected by different
weights in parenthesis. The first one takes into account the results from an indi-
vidual test which includes theoretical contents and resolution of several exercises
(30%); the second one considers individual exercises made in practical seminars
(40%); the third mark evaluates work in groups and the oral presentation by
each member of the group (20%) and finally the last mark takes into account
the individual work of the students, including participation in lessons, use of
chats, self-evaluation tests and other resources of Web Site (10%). In order to
carry out a continuous evaluation of the knowledge and skills acquired by stu-
dents in the Web site, self-evaluation test are available to allow the students to
know their deficits, as well as the teacher goes exploring the progressive student
learning directing the need to clarify the most frequently observed issues.

4 Description of Web Site

Many educational institutions have adopted e-learning system to complement
traditional teaching in various disciplines in recent years (Veron et al. 1993),
(Jarvela 2002), (Shin et al. 2002), (Lau et al. 2005). In comparison to traditional
methods of teaching that emphasize using classroom lectures and demonstration,
information technology (IT) can provide an environment that lifts the restric-
tions of time and space in knowledge delivery and capture. With the advance
of computing infrastructure and the Internet, the use of IT for teaching and
learning has vastly increased the flexibility and effectiveness of knowledge deliv-
ery. In a typical e-learning system, IT components including computer graphics,
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animations, multimedia effect, databases, and other Internet applications such
as e-mail and chat room facilities are incorporated to create a cyberplatform for
learning.

Web Site considers teaching methodology based on the e-learning concept,
consisting in providing educational programs and learning systems using a com-
puter or other electronic device to provide educational materials. This space can
be seen as a Virtual Classroom in which it is organized, emulated and enhanced
the learning process that takes place in a traditional classroom.

4.1 Software

Version 1.9 of free software e-learning platform Moodle has been used to cre-
ate ETC Web site. It is designed to help educators create online courses with
opportunities for rich interaction. Its open source license and modular design
means that people can develop additional functionality. The decision to choose
this software was based on our commitment to provide a reliable system with
development possibilities: Moodle is a free, open-source alternative to commer-
cial courseware that is widely used in universities around the world; its large
client/developer base, as well as optional commercial development and support,
make it the optimal choice; on the other hand Moodle’s many features, including
forums, quizzes, assignments, and glossaries, will provide Site Generator users a
great functionality making easily the use of the e-learning platform by teachers
that are not expert on communications and information technologies. Moodle
also has import features for use with other specific systems, such as importing
quizzes or entire courses from Blackboard or WebCT.

4.2 Web Site Interface Description

Internet direction http://cem.ugr.es permits the access to the ETC Web site
homepage which has all the subjects in which the area of Environmental Tech-
nology has teaching; they are classified by degrees and postgraduate teaching.
This page has been designed from a template of Moodle, customizing it for this
experience.

4.3 Homepage of the Subject Solid Waste Treatment, Handling and
Recovery

In the homepage of this subject customized by the responsible teacher, three
main areas are identified:

1. General. It has information about the subject: characteristics, objectives,
agenda, consulting books, evaluation criteria, etc. There are too links to
subject teachers’ personal homepage and a link to a chat to facilitate student-
teacher communication to solve and clarify doubts.
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2. Main body. This space collects and develops the blocks and thematic struc-
ture of the educational program. It contains material to the student for the
development and monitoring of the subject. The resources and materials
in each block include: notes of theory, practical exercises, Web resources,
multimedia resources (including videos and photos), legislation, and other
documentation.

3. Workshop. This area annexes documentation from work performed by the
students and set out in the workshops.

5 Results in Course 2007/2008

5.1 Resources

Figure 1 shows resources disposal in ETC and the number of times, in per-
centage, that students have used them. They have used the Web site basically to
download class notes and complementary documentation but multimedia sources
that include videos or links related to webs have low participation. These results
show students have great difficulties to adapt to the learning models based on
workload because of the UGR, as in the rest of Spanish universities, teaching-
learning models are basically focused on the teacher, as a consequence of a large
number of students.

Fig. 1. Resources disposal in ETC and number of times, in percentage, that students
have used them

5.2 Evaluation of Students’ Knowledge and Skills

At Spanish universities, skills and knowledge acquired by students are evaluated
in a range between 0 and 10. In the case values are equal or higher than 9, knowl-
edge and skills acquired by students are classified high; if values are between 7
and 9, the degree of assimilation of knowledge is classified notable and between
5 and 7 low; marks lower than 5 show poor skills and assimilated knowledge so
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in this case students do not pass the subject. Taking into account these criteria
now, the results obtained in the course 2007/2008 are analyzed.

Subject monitoring observed is quite high because only 5.79% of registered
students (121) have not followed the subject. Assimilation of knowledge and
skills by students are next to an average value that is classified as remarkable,
with average marks of 6.66 and 93.39% of students passing the subject. Figure 2
shows the marks of different parts of the subject. As we can see, work and
monitoring carried out by students has been quite good, although final marks
of individual exam show values quite low if they are compared with the rest of
marks; only 25.5 % of students passed the exam. The results of the students
evaluation show the great students difficulty to adapt the model teaching based
on student workload.

Fig. 2. Average, maximum, minimum marks and standard deviation

5.3 Evaluation of the Experience in Course 2007/2008

In order to know the students’ opinion about this experience, a questionnaire has
been designed and disposed in the subject homepage to provide information in
relation to the students’ satisfaction degree about of ETC, the usefulness of the
materials and sources provided and the most important problems of teaching-
learning model defined. It includes 13 questions rated from 1 to 5 (1 minimum
satisfaction degree and 5 maximum satisfaction degree) and classified in 2 blocks,
one about the platform in general and the other one to evaluate the subjects. The
questionnaire has been available to students for 20 days, at the end of the course,
and 52.1% of the student body has participated. Figure 3 shows the average
score and standard deviation for each question of the survey, for students of the
subject in question, which participated in 24% of the student body; it is possible
to conclude that the use of Web site is considered positive, with its design and
presentation look worse valued; subject evaluation is fairly good (question 13)
with values higher than 3; sources that have been rated worse are the use of chat
rooms and forums, self-evaluation and student-teacher communication basically



An Innovation Teaching Experience Following Guidelines of ESHE 553

Fig. 3. Results obtained in the survey for assessment of the project

as a consequence of connection problems and the inexperience of teachers in
this type of technologies, being necessary to promote the use of chat rooms and
forums that make less impersonal monitoring of the subject. Teachers should
improve education in ITC to guide students in the use of these technologies and
know their advantages and disadvantages so as necessary changes in curricula
subjects to implement ESHE principles.

6 Conclusions

The web site developed to be use by all subjects of the Area of Environmental
Technology in Civil Engineering Department at the UGR although is a first step
the teaching-learning method has been applied to only one subject to identify
its strengths and weakness.

The most important strengths detected are: the use of the resources used have
opened new possibilities to the students although it is necessary to promote the
participation of the students and Moodle’s varied features, as forums, quizzes,
assignments and glossaries, have provided a great functionality making easier
the designer and use of e-learning platform by teachers and students that are
not experts on communications and information technologies.

Some weaknesses have been detected. In the first place, the need for modifying
students learning process to assimilate theoretical contents and develop practical
skills too, including the capacities to analyze, discriminate, classify and synthe-
size; secondly improving technical medium are needed to avoid that computer
capacity could be got carried away; and finally, improving communication tools
in the Web site, forums and chats are necessary.

It is possible to conclude that results of this experience could contribute to
guide teacher from Spanish Universities to reform the organization of the curric-
ula of higher education and to adapt it to the new educational models established
by Spanish Government in Royal Decree 1125/2003, on the European credit
system.
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Abstract. This paper describes an ontology-based framework whose purpose is 
to collect content from various existing Web services in order to fulfill the in-
formation needs of mobility impaired users, while they are planning a trip, 
moving from a city to another, or performing home control activities during the 
trip. In order to access the user-requested content the tool is equipped with se-
mantic Web service search and discovery mechanisms. The service alignment 
tool, which is part of the presented framework, enables different service provid-
ers to map their Web services against a set of ontologies in order to support the 
discovery and invocation of services. 

1   Introduction 

Nowadays a large amount of content about tourism, leisure and transport services is 
available on the Web. Users who plan a new trip typically need to get access to sev-
eral information resources. In most common use cases, travelers access the content 
they desire by manually searching via a typical Web browser. However, when it 
comes to exploit available information during the trip, a more sophisticated and auto-
matic way of information and service discovery is required.  

Web services (WSs), which are increasingly becoming the de facto middleware 
standard for distributed Web-based applications are appropriate for this purpose. WS 
technology allows online access to desired content through suitable software inter-
faces, thus solving interoperability problems between heterogeneous and distributed 
Internet-based applications. Today, searching for WSs involves keyword search in 
UDDI1 registries. This practice is inefficient and unreliable because it does not sup-
port service discovery based on service capabilities and special user needs. In this 
paper we present a software infrastructure and supporting tools to enable:  

• Ontology-based WS discovery  
• Retrieval of content which becomes available through the discovered WS 
• Delivery of the retrieved content to the end-users via a wide range of client  

applications  
                                                           
1 Universal Description, Discovery, and Integration (UDDI), http://uddi.org/ 
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Work presented in this paper has been developed in the context of an integrated Euro-
pean project called ASK-IT2, whose goal is to develop an ambient intelligence 
framework that supports the needs of mobility impaired (MI) users as they move from 
one location to another. The ASK-IT framework consists of an ontology that de-
scribes the MI user needs and defines relevant services, as well as a tool that facili-
tates the integration of existing services in a common ontological framework. By this 
tool, existing service providers (SPs) become capable of registering their services in 
the ontological framework thus allowing ontological descriptions of services that 
facilitate their discovery by the use of semantic queries.  

Two important initiatives have emerged with respect to ontological descriptions of 
WSs: OWL-S and WSMO. OWL-S defines an upper ontology in the form of a ge-
neric Service concept. In order to make use of OWL-S upper ontology, the lower 
ontological levels must be defined. WSMO seeks to create ontologies for describing 
various aspects related to Semantic Web services, aiming at solving the integration 
problem (Roman et al. 2005). WSMO takes the Web Service Modeling Framework 
(WSMF) (Fensel et al. 2002) as starting point and further refines and extends its con-
cepts. WSMX is an execution environment for dynamic discovery, selection, media-
tion and invocation of WSs based on WSMO (Haller et al. 2005).  

In most cases, ontological descriptions for WSs are used to support WS discovery. 
For instance, in (Ramachandran et al. 2006) an inference engine is used to submit 
queries to an ontology about atmospheric data. An alternative method in (Hübner et 
al. 2004) uses a Semantic Web enabled search engine in order to perform discovery of 
interconnected and semantically unified geographic information resources. Sriharee 
(Sriharee 2006) develops ontologies to describe a rating model that is used for more 
accurate WS discovery results. In (Zhang 2005) an ontology-based knowledge base 
about WSs is constructed in order to facilitate the discovery of WSs. 

Many tools have been also developed to facilitate the description of WSs in onto-
logical terms. Such a tool, called WSDL2OWL-S (Paolucci et al. 2003), converts 
WSs descriptions from WSDL to OWL-S. This allows the automatic provision of 
ontological descriptions for already existing services. Although promising, this tool as 
well as its supporting transformation process from WSDL to OWL-S is still in its 
infancy and requires manual intervention on a practical level. This is mainly due to 
the fact that OWL-S is richer than WSDL in semantics. Thus the transformation from 
WSDL to OWL-S is a semantics-loss process.  

In order to overcome the lack of semantics in WSDL a proposal was submitted, 
available as a W3C recommendation (Akkiraju et al. 2005) that introduces WSDL-S, 
an effort to enhance WSDL expressiveness by adding semantics in it. Although prom-
ising, this effort suffers from limited support by existing tools.  

Many tools have been developed that support the automatic synthesis and invoca-
tion of Web services. The majority of them provide adequate user interfaces for semi-
automatic and automatic Web service composition. Such a tool is the Web Service 
Composer that allows the user to compose a sequence of Web Service workflows and 
invoke Web services annotated in DAML-S (Sirin et al. 2003). 

None of the aforementioned systems use any tool to facilitate the integration of ex-
isting WSs by the corresponding SPs in the way it is supported in our framework. As 

                                                           
2 ASK-IT project homepage: http://www.ask-it.org/ 
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opposed to these systems, our framework provides a service alignment tool that al-
lows SPs to register their services within the context of a set of domain ontologies. 

This paper is structured as follows. Next section presents an overview of the struc-
ture of the ontological framework which provides the required ontologies on which 
the service discovery and invocation processes are relied. Section 3 describes the 
service alignment process and explains how this is performed by the registered ser-
vice providers, by the use of a specifically developed tool (Service Alignment Tool). 
An application scenario, which is realized via the proposed infrastructure is described 
in Section 4, while Section 5 concludes the paper and outlines future work. 

2   The Ontologies 

The development of the ontologies3 was originally motivated by the need for provid-
ing elderly and disabled users with accurate information that describes the specifici-
ties of their various impairment types.  

For the development of the ontology several existing ontologies and tools related to 
MI users were investigated. For instance, in (Yesilada et al. 2004) authors introduce a 
semi-automated tool that supports travel and mobility of visually impaired users. This 
tool transforms existing web pages, by using a travel ontology, in order to extract 
information that may be relevant to the user. Thus, it enhances navigation capabilities 
on behalf of visually impaired users. 

The work described in (Karim et al. 2006) provides an ontology that enables map-
pings amongst various impairments and attributes of user interfaces. This enables to 
improve access to personal information systems by making it possible for user inter-
face developers to adapt them to the user needs. The ontology covers many MI user 
attributes following a similar approach to the one adopted by the ASK-IT project. 
Although many advanced use cases, such as trip planning, can be realized, the main 
focus remains on the UI customization according to user impairments. 

Together with the aforementioned approaches, which focus on the attributes of MI 
users, additional efforts were also considered, including more generic ontologies that 
have been applied in similar application domains, such as travelling and accessing 
tourism and leisure information. These ontologies, however, fail to address those 
specificities of MI users. A typical example of such an ontology is a common travel 
ontology (Choi et al. 2006).  

The ASK-IT ontologies are classified according to the following domains. 

• Service ontology. This ontology includes skeleton descriptions about the supported 
services. The main purpose of this domain is to enable efficient search and retrieval 
of WSs, through appropriate interfaces, when the requesting party is aware of the 
use case in which the user is acting. It provides interrelationships between the user 
groups, use cases categories and existing service types. A fragment of this ontology 
is illustrated in Figure 1.  

• Transportation ontology. This ontology includes transport-related information and 
data types, which can be filled in by content providers and serve a variety of MI 
people levels of accessibility.  

                                                           
3 The ASK-IT ontologies are available at: http://askit.iti.gr/ontology/ 
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• Tourism and Leisure ontology. Tourism-related content is defined as anything that 
would interest a tourist who visits an area or city. This include, among others, use-
ful content about hotels, museums, interesting places, as well as information about 
tourism offices, embassies, airlines, useful telephone numbers and addresses and  
so on. 
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Fig. 1. An indicative part of the ASK-IT service ontology in tree-like form 

• Personal Support Services ontology. This ontology includes information about 
travel companion, specific care at the hotel, eating, paramedical support, etc. These 
services will be used by MI people who seek to hire local assistance that matches 
their needs (including language, expertise, specific preferences). 

• e-Learning and e-Working ontology. It includes concepts based on services for 
work and education on a long-distance basis with special considerations for MI 
user groups.  

• Social Relations and Community Building ontology. This ontology contains infor-
mation about social relations, registration to communities and social events. It 
mainly includes specific aspects of assisting devices which play a significant role 
to the establishment of social relations between users. In addition, the ontology 
contains concepts related to potential meeting places, as well as community regis-
tration procedures for all supported user groups. 

The aforementioned ontologies have been authored using the Protégé tool (Noy et al. 
2004) and they are stored in OWL-DL, because the latter is widely supported by the 
most common tools and represents the most stable standard among the ontology de-
scription languages available today. All ontologies include more than 1400 concepts 
and 1100 relationships. 
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3   Service Alignment 

Service alignment is the process of registering an existing Web service into the back-
end subsystem of the ASK-IT framework so that it adheres to the ontological defini-
tions of services. This process is performed by any SP who is interested to provide 
one or more services that deliver content in the one of the application domains and for 
those user groups that are defined in the context of the ASK-IT project. Service 
alignment is facilitated by the Service Alignment Tool (SAT), which is equipped with 
a Web-based user-friendly interface, shown in Figure 2. The aforementioned process 
results into the completion of service integration whose purpose is to enable the effi-
cient invocation of services whenever it is requested by any of the integrated client 
applications. 

3.1   Service Integration 

SPs participate in the service alignment process by being able to establish relation-
ships between the services and the ontologies. WSs are described in the Service on-
tology by the Service model that defines the operations and the structure that should 
characterize any registered WS.  

Before the alignment takes place, SAT collects information about the SPs. Any 
registered provider has the ability to navigate through the supported models as these 
are defined in the service ontology. SPs co-relate their WSs with the ontologies. By 
doing so WSs are consistently annotated. The alignment mechanism facilitates a 
flexible standardization process. In this context, “similarity” between the ontology 
and the WS is established when the following criteria are satisfied: 

• The inputs of the supported WS operations are identical to the inputs provided by 
the service model’s operations. 

• The outputs of the real WS operations are described by the outputs provided by the 
service model in the ontology. 

 

The SAT allows an SP to see the defined operations in the ontology, which are de-
fined in an analogous manner to those in a WSDL file. Furthermore, by clicking on 
the operation models, SPs can get information about the inputs and outputs that their 
services must have in order to comply with the model.  

After the identification of the appropriate model, the providers should select from a 
drop-down list the operation that complies with the service they want to register. 
Thus, they provide the URL of the WSDL file that describes the service. At this point, 
the tool automatically parses the WSDL file and extracts the required information. In 
this context, any service can be described by the triplet: 

S = <P_id, wsdl, op[ ]>, 

where P_id is the provider’s identifier, wsdl is the URL to the WSDL service descrip-
tion and, op[ ] is a list of defined operations. Each operation is defined as: 

op = <name, i1, …in, o>, 

where name is the name of the operation, i1, …in its inputs and o its output.  
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Let us assume that service S is described in the ontology by the service model Sm. 
Two arbitrary operations op S and opn Sn have a degree of similarity equal to 1, when 
they have equal number of inputs and also: 

ik ≡ imk and o ≡ om, opoik ∈∀ , and imk, om∈opn, where k = 1…n. 

The alignment process which is performed by the provider is initiated by the determi-
nation of the degree of similarity between the operation defined in the ontology and 
the one that has been selected to be included as part of a registered service. It is up to 
the service provider to verify the accuracy of the alignment operation and select the 
service to be aligned.  

The last step of the service alignment procedure involves mapping of inputs and 
outputs between the service to be aligned and the ASK-IT ontological service model. 
This process, which is supported by drag and drop operations on the GUI is illustrated 
in the snapshot of Figure 2. Once this final step is completed, the information of the 
alignment operation is stored in a registry of services, known as Service Repository 
(SR). In this way the invocation of services is enabled through the back-end system. 
The invocation mechanism handles incoming requests for specific content by the 
client applications and launches the appropriate services in order to receive the re-
quired content. 

 

Fig. 2. A snapshot of the service alignment tool user interface. Service providers may exploit 
drag-and-drop functionality in order to provide mappings of data types and operations defined 
in their services to the corresponding fields defined in ASK-IT ontology services. 

3.2   Service Invocation 

As soon as a service alignment process is completed, the newly aligned service is 
integrated within the system’s back-end and at the same time a new entry is added in 
the SR. Actual service integration involves manual generation and compilation of the 
required source code of the wrapper that corresponds to the newly aligned service. 
This wrapper provides the necessary mappings and transformations between SP’s 
native data type formats and the ASK-IT ontological description of data types and 
services. 
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After the completion of the alignment process the invocation of the real Web services 
is then performed based on the SOAP protocol. Each WS is described by a WSDL file 
which contains a complete description of the WS that facilitates the invocation process. 

This software, often referred to as the Web service client stub is a Web service cli-
ent. Thus, in order for the DMM to be able to access a Web service, it should have the 
client stub code of the integrated service, which provides the ability to call the service 
each time this is requested by the user interface. It is requested, specifically to call the 
aligned service when a request for the corresponding service model arrives. 

4   An Indicative Scenario 

The ASK-IT framework supports a wide range of use cases that are enabled after the 
integration of WSs via the SAT. Figure 3 illustrates various snapshots of the PDA 
version of the end-user application for different use cases. The user localization mod-
ule of ASK-IT (Figure 3.1, 3.2) shows a map that displays user location based on GPS 
information. Seamless indoor to outdoor localization is also supported. If the user 
starts from an indoor area (Figure 3.1) and an appropriate network of indoor location-
aware sensors is installed (Zigbee devices in our case), an indoor map displays the 
user position. While the user goes outdoors, the map automatically changes and now 
displays the user’s location in the outdoor area (Figure 3.2). The reverse action is also 
supported as the user goes from outdoors to indoors. 
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Fig. 3. Snapshots of the ASK-IT PDA end-user application 
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5   Implications and Future Work  

ASK-IT project was developed in order to facilitate mobility of MI users. Until today 
the overall framework - composed of the back-end subsystem presented in this paper 
and a number of client applications (one small sample of which was demonstrated in 
Section 4) - has been successfully tested at 7 pilot sites, hosted by an equal number of 
European cities. Specifically, the pilot sites were Newcastle (UK), Nuremberg (Ger-
many), Genoa (Italy), Helsinki (Finland), Bucharest (Romania), Athens and Thessa-
loniki (Greece). For the purpose of running successsful demo applications, local SPs 
and stakeholders from various municipal or national organizations for each one of the 
aforementioned cities prepared one or two-days events to demonstrate the client ap-
plications and how content is retrieved from real WS. The basic requirement for the 
operation of the framework on a municipality level is the availability of a set of local 
SPs to provide localized services and the integration of these services into the ASK-IT 
framework. 

Based on experience from the pilot demonstrators, the social impact of ASK-IT 
may be outlined as follows:  

• ASK-IT facilitates the provision of information and services to the user groups of 
MI and disabled people, thus reducing social isolation and enabling the exploita-
tion of IT on behalf of these people.  

• It introduces new opportunities for education, work and community building on 
behalf of MI people, 

 
The service alignment tool and the relevant supporting process defined in the context 
of ASK-IT can be also seen as a substantial contribution towards the facilitation of the 
provision of the information which is available through Web services. In particular, 
from a technical perspective, SAT: 

• Enables an ontological description of services in a particular context specified by 
the information needs of MI users. Even though ASK-IT targets MI users, the pre-
sented technical infrastructure may be generalized and applied on different con-
texts and application domains. 

• Provides a technical infrastructure for the realization of ontology-based search and 
retrieval of Semantic Web services  

• Allows existing service providers to integrate their services without prior knowl-
edge of software programming. 

 
A set of enhancements have been considered as future work. These mainly concern 
the automation of some operations that are now performed in a manual or semi-
automatic manner. In particular, one enhancement of the presented tool foreseen is the 
automation of the source code generation that is required each time a new service is 
being integrated through the service alignment process. 
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Abstract. Contemporary students are characterized by having very applied 
learning styles and methods of acquiring knowledge. This behavior is consistent 
with the constructivist models where students are co-partners in the learning 
process. In the present work the authors developed a new model of learning 
based on the constructivist theory coupled with the cognitive development the-
ory of Piaget. The model considers the level of learning based on several stages 
and the move from one stage to another requires learners’ challenge. At each 
time a new concept is introduced creates a disequilibrium that needs to be 
worked out to return back to its equilibrium stage. This process of “disequilib-
rium/equilibrium” has been analyzed and validated using a course in computer 
networking as part of Cisco Networking Academy Program at Effat College, a 
women college in Saudi Arabia. The model provides a theoretical foundation 
for teaching especially in a complex knowledge domain such as engineering 
and can be used in a knowledge economy.  

1   Introduction 

In a traditional transfer learning model the teacher serves as the repository and trans-
mitter of knowledge. Learning often takes place in classrooms, with teachers that 
instruct courses containing learning objects that can be put together or organized 
(Downes, 2005). Learning initiatives are working with the basic assumption of learn-
ing as an individual. However, educators realized that this might not be the best  
approach for learning and gradually we are witnessing a movement towards more 
practice-based, life-long learning initiatives. This type of learning makes the central 
starting point to the social learning theory of Wenger (1998).  

To understand more this theory of social learning, three types of learning initiatives 
are analyzed: behaviorist, cognitive and constructivist. Contemporary students are char-
acterized by having very applied learning styles and methods of acquiring knowledge. 
This behavior is consistent with the constructivist models. In these models the students 
are co-partners in the learning process. This approach towards learning is a different 
phenomenon which offers opportunities to learning and teaching. The cognitive theo-
rists suggest that learning is a staged process which requires active engagement of both 
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student and teacher.  The stages of cognitive development are enablers of the ability to 
think, to be a problem solver, and to be creative. 

2   Learning Theories 

The following sections discuss these theories which have influenced educational cur-
riculums, relationships of teacher and students, and the developed methodologies 
which have been employed in educational practice.  These theories have been based 
on assumptions of students, the needs of students, and desired educational outcomes. 
Contextual analyses of students today suggest that the students have needs to learn 
through application, and through relational peer to peer interactions. 

2.1   Behaviorist Learning Theory 

This theory is based on the stimulus response principle and selective reinforcement. 
This approach highlights the performance rather than the reasons why a methodology 
has been adopted by the learner. Learning is considered as the result of encourage-
ment and responses through the use of rewards. A content area is broken into compo-
nent sub-skills which are sequenced and then transmitted to the learner, often by  
direct instruction. After absorbing the specific parts of a content area, the learner is 
able to put them together as a whole and apply them when needed. This theory sees 
the learner as a passive learner who needs external motivation and who is affected by 
reinforcement (von Glasersfeld, 1996; Chen, 2003). 

2.2   Cognitive Learning Theory 

The cognitive theory is influenced by the cognitive psychology and focuses directly 
on the structure and operation of the human mind. This theory is based on the infor-
mation processing approach, which deal with the way people collect, store, modify, 
and interpret information from their environment, how the information is retrieved 
and stored, and how people use this knowledge and information in their activities 
(Chen, 2003). This theory, focuses on internal cognitive structures, and learning is 
viewed as transformations in these cognitive structures (Wenger, 1998; Hoadley and 
Kilner, 2005).  

2.3   Constructivist  Learning Theory 

The constructivist theory builds on the cognitive approach and views learning as a 
process of knowledge construction, with concept development and comprehensive 
understanding as the main objectives. The learner is considered as a designer of learn-
ing by actively construing and modifying his knowledge. It’s not an accumulative 
process but rather an ongoing, recursive, elaborative process as stated by Proulx 
(2006). Formalization of the theory of constructivism is generally attributed to Jean 
Piaget (Wankat and Oreovicz, 1993). He suggested that through processes of accom-
modation and assimilation, individuals construct new knowledge from their experi-
ences. When individuals assimilate, they incorporate the new experience into an  
already existing framework without changing that framework. According to von 
Glasersfeld (1996) and Chen (2003) constructivism is described in two parts. First, 
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learning is a process of knowledge construction instead of absorption and not seen as 
a passive one. Because knowledge is constructed based on one’s own perceptions and 
conceptions of the world, everyone constructs a different meaning or concept. This 
implies that learning takes place when learners are actively involved in the process. 
Second, knowledge is considered highly related to the environment in which learning 
is experienced and knowledge is constructed. This implies that learning should be 
task-oriented and focused on the practices of the communities (Wenger, 1998). 

2.4   Social Learning Theory 

The constructivism approach of learning focuses on the individual construal of 
knowledge and does not reject the importance of the social in this individual construal 
of knowledge. The social learning theory of Wenger (1998) further elaborates on this 
constructivist theory and places learning in the context of our lived experience of 
social participation in the world. Learning is considered as part of human nature and 
is life sustaining and inevitable. Participation is essential for learning and implies that 
learning is a matter of engaging and contributing to the practices in which they are 
involved. Engagement in social practice is the fundamental process by which we learn 
and so become who we are. According to social learning theory, learning is situated in 
practice and the social groups in which learning takes place are defined as communi-
ties of practice (CoPs). This concept of learning in a group is known as “social learn-
ing” as opposed to “individual learning”. 

2.5   Learning and Practice 

The four learning models described in the previous sections overlap in many cases, 
and depend most of the time on the definition of learning (learning as changed behav-
ior, learning as developmental changes, learning as changed mental representations, 
and learning as changed social practices.). Hoadley and Kilner (2005) argue that the 
CoPs could be a setting for learning regardless of the learning theory to which the 
designer assigns. According to a recent research by Wenger (2007), learning is tradi-
tionally viewed as a vertical process that involves a producer giving knowledge to a 
recipient. From this “vertical” perspective, theory is often considered a superior mode 
of learning. Practice is seen as an application of the theory that follows learning. 
However, practice is beginning to be considered as an equal partner. A more horizon-
tal view emerged from this vertical view which is a process involving negotiation 
among learning partners through an application of CoPs. By definition, CoPs are 
structures that enable peer-to-peer learning among practitioners. They are horizontal 
structures where the responsibility for managing knowledge is in the hands of practi-
tioners. The central point as stated by Wenger (2007) is the negotiation of mutual 
relevance of different forms of knowledgeability as key to the production and transfer 
of effective knowledge.  

3   Equilibrium Concept in Learning 

Stressing on the horizontal view of learning or the peer-to-peer learning, we notice that 
learning happens when people work as partners and share their knowledge together. 
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These learners can be a teacher and students’ partners, or people in a community who 
want to learn from each other for a purpose of long life learning. One of the concepts 
introduced by Piaget in his theory of learning about constructivism is the concept of 
“equilibrium” (Piaget 1965; Wankat and Oreovicz, 1993). Equilibrium means that at 
any time a person in a learning situation has to accommodate her mental development to 
reach a stable mental state. Mental development occurs because the organism has a 
natural desire to operate in a state of equilibrium. “When information is received from 
the outside world which is too far from the mental structure to be accommodated but 
makes enough sense that rejecting it is difficult, then the person is in a state of disequi-
librium” (Wankat and Oreovicz, 1993).  The desire for equilibration is a very strong 
motivator to either change the structure or reject the data. The more often the person 
receives input which requires some formal logic, the more likely she has to accommo-
date to the new situation. As stated by Ackermann (2001), Piaget describes the genesis 
of internal mental stability in terms of successive plateaus of equilibrium. This concept 
of equilibrium stresses the shift from a knowledge-push to a knowledge-pull model 
(Naeve, 2005). In the knowledge-pull case, people create an environment where they 
can pull content that meets their particular needs from a wide selection of high-value but 
less structured resources (such as information repositories, communities and experts, 
which helps create flexible, real time learning (Chatti et al., 2007). 

3.1   Disequilibrium/Equilibrium Formulation 

We propose in this present paper to generalize the concept of equilibrium to a group 
of learners (in a classroom or a community setting). We consider a group of learners 
L1, L2,…, Ln, each one having some knowledge Ki (i = 1, 2, … , n) about some topic 
they want to learn. Initially, one of the learners (let’s say L1) introduces some new 
situation of learning where the new knowledge is K = K1 + ΔK, where ΔK is the par-
tial knowledge that is not known by others. This introduces some disequilibrium in 
the group. Therefore, everyone in the group needs to adjust his/her mental state to the 
new situation. Adjusting the knowledge means sharing what they already know and 
seek what is unknown. We formalize this as follows.  Li has knowledge Ki as stated 
by equation (1). 

Ki = K1 + ΔKi , i = 2, … , n (1)

Li has the same initial knowledge K1 as learner L1 and some other knowledge about 
the new situation ΔKi. To create equilibrium, all learners share their partial knowledge 
about the learning situation, the new knowledge can be formulated as the sum of indi-
viduals knowledge and can be written as ∑ΔKi   (i = 2, … , n).   
If ΔK = ∑ΔKi   (i = 2, … , n)  then the equilibrium is established; If ΔK ≠ ∑ΔKi a new 
process Ω of learning should be triggered to establish equilibrium thus equation (2) 
should be verified. This process should challenge learners and create new knowledge 
(Ω(K)). 

ΔK = Ω(K) + ∑ΔKi  (i = 2, … , n) (2)

An example of process can be information gathering, problem solving, dialogue, 
information analysis, experiences, best practices, etc. This leads the learners to be 
involved in a cycle of learning where they need to establish equilibrium among  
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themselves. The equilibrium is established when the new knowledge is assessed and 
learners show that they have enough knowledge to move a step forward. If after as-
sessment, learners do not fulfill the criteria of equality, they are challenged by a new 
process of learning (Ω) until equilibrium is established. Figure 1 shows a schematic 
representation of the model where the learners are considered as actors with some 
initial knowledge about a situation.  The assessment is a part of the teaching and 
learning process, it is introduced at the disequilibrium stage. Testing is required to 
confirm the equilibrium state.  The assessment provides a guide to what subjects need 
to be taught; what skills need to be acquired and what attitudes need to be modeled.  
In a course setting, this teaching process is reiterated over the syllabus or course re-
port to accomplish the course goals and objectives.  The use of external standardized 
testing is employed as confirmatory to the process.  The external testing offers a con-
firmation of the course and the teaching.  

 

Fig. 1. Schematic representation of the model within a learning situation 

4   Application of the Equilibrium Pattern Model for an Effective 
Learning 

The cognitive and moral development of students as modeled in the various Student 
Development theories suggest that most campus life is inclusive of formal and  
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informal learning in the area of moral development and character education (Noble 
and Jamal Al-Lail, 2008). Academics and ethical learning represent a holistic ap-
proach to education.  The growth in cognitive and moral development that students 
experience follow several stages of development as summarized in table 1 below. The 
equilibrium model as described in the previous section advances the students from 
one stage to another. 

Table 1. Student Character Development 

Cognitive Development Moral Development Ages for 
Growth 

Piaget Stages (Wankat and 
Oreovicz, 1993) 

Kohlberg Stages (Kohlberg, and Tu-
riel, 1971) 

Ages 

Stage 1 Pre-conventional 0 Ego centric 0-2 

 
1 The punishment and obedience orienta-
tion 

2-7 

 2 Fairness and Equal sharing 
2-11 
 

Stage 2 Conventional 3 Good Boy Good Girl conformity to 
stereotypes 

11-16 

 4 Law and Order  obey all rules and 
enforce social order 

11-20 

Stage 3  Post Conventional 
Principled Autonomous 

5 Social Contract  College-Adult 

 6 Social Justice College-Adult 

Chickering's Psychosocial Theory of Student Development 
The Arthur Chickering's psychosocial model is one of the most widely cited theories 
of student development (University of Dallas, 2008). The proposed model is articu-
lated around seven vectors along which traditionally aged college students develop. 
Table 2 shows the seven vectors of development which are general tasks of identity 
resolution. Using the equilibrium model student progress from one stage to another, 
until maturation, at different rates and may recycle through some vectors. As stated in 
Arthur Chickering's model, development is not simply a maturation process, but re-
quires stimulation through challenge and support. 

Table 2. Student Development Theme (Chickering Model) 

Student Development Theme College Year 
Developing Confidence 1,2 
Managing Emotions 1,2 
Moving Through Autonomy Toward Interdependence 1,2 
Developing Mature Interpersonal Relationships 1,2 
Establishing Identity: based on feedback from significant others, de-
veloping comfort with self 

3 

Developing Purpose: developing clear life goals and committing to 
personal interests and activities 

3 

Developing Integrity: moving from moralistic thinking to acknowledg-
ing and accepting the beliefs of others. 

3,4 
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5   Case Study: Qualitative Evaluation of the Equilibrium Model 

The following sections discuss these theories which have influenced educational 
curriculums. The research methods of this study require a qualitative approach to 
describe and to define the learning theory relevance and application. Qualitative 
methods afford the opportunity to engage in an in-depth review of data, and an 
analysis which is both contextual, and comparative.  Case study methods were chosen 
to provide an in-depth analysis. 

The case study is conducted at Effat College, a Women College in Saudi Arabia. 
The case study applies and validates the equilibrium model proposed in the previous 
sections using a course in Computer Networking as part of Cisco Networking Acad-
emy Program at the college. The model was applied to several groups of students 
from year 2004 till year 2008. The students were mainly professionals working in 
Information Technology sectors, IT support, and graduate students seeking jobs in the 
networking field. The course is divided into four levels and spans for a period of six 
to eight months. The learning environment uses in addition of the teacher, and the 
student knowledge in the field the Cisco Online Curriculum (http://cisco.netacad.net) 
and the internet resources. Hands-on labs and lab material are important resources for 
students. The teacher’s role is to support the students in their learning process and to 
challenge them with new knowledge to acquire. To apply the equilibrium model, 
students already have some knowledge about the topic that will be discussed during 
the class. The teacher then introduces during a one class–period the new concept 
(disequilibrium stage) and encourages students to discuss, brainstorm, and show what 
they know and then share it with the rest of the group. To reach the equilibrium stage 
students are assessed on their knowledge by standardized test exams or hands-on 
activities. If they are still in disequilibrium stage (confused with one topic or concept) 
they are challenged with some new activities such as simulation exercises using 
Packet Tracer tool provided by Cisco Networking Academy which simulates the net-
working process and/or apply what they know using the lab material consisting of real 
networking devices. This assessed process ensures that the students will reach the 
equilibrium stage after some activities. From the teacher experience, students who 
took the course returned to class and shared their hands-on experience and shared the 
peer-to-peer experience as developing the ability to acquire more knowledge in the 
field and seek for more. The model as detailed here provides that students are allowed 
to redo assessment exams. This process helps them review the missing concepts and 
come back with a better knowledge. The key benefit for students to acquire knowl-
edge in this way is to increase their chances of employability, to acquire additional 
skills and practice and to be awarded with industry certification that can help them 
grow in their careers. 

6   Impact of the Equilibrium Model on Government Initiatives 

The educational sector needs, related to developing policy to transform the economy 
from a consumer economy to a Knowledge Economy, are to design an educational 
system which meets the needs of all students to achieve their potential.  The use of 
learning theory as a component of the knowledge management in classroom and in 
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learning technologies is an emphasis. This paper is a step toward developing a discus-
sion which addresses the more systematic synthesis of possible options.  The critical 
need in this effort is to devise education institutions which can provide reliable results 
for students and for educators in an efficient educational program. This approach in 
this paper is evaluable and offers assessments which can be student centered. 

7   Conclusions 

The use of learning theories to consider educational practice affords an opportunity to 
review the student needs, the teacher student relationship, the curriculum and the 
methods of instruction.  

A learning model based on the constructivist theory coupled with the cognitive  
development theory of Piaget has been developed. The process of “disequilib-
rium/equilibrium” has been analyzed and validated using a course in Computer Net-
working as part of Cisco Networking Academy Program at Effat College, a women 
college in Saudi Arabia. The model provides a theoretical foundation in managing 
knowledge for teaching especially in the complex knowledge and skill domains such as 
engineering. The learning model sees the level of learning first based on the cognitive 
stages, the learning is stimulated by challenge which results in increased cognitive de-
velopment; and in a move from one stage to another. The learners need to be challenged 
to produce the stage advancement. At each time a new concept is introduced into the 
community of learners; disequilibrium is introduced and the process to move toward 
equilibrium is reasserted. The authors believe that this model provide a key to the theo-
retical foundation for teaching, especially in a complex knowledge domain such as 
engineering.  

Additional studies to confirm the results might include more study on the use of as-
sessments in the learning process, and the use of learning probes as challenge, are the 
appropriate modalities for engineering students. The hypothesis of interest is the 
statement of Perry that engineering students need to be at the highest cognitive devel-
opment level to be competent and qualified engineers. Perry suggests that the engi-
neering needs to have all the ability of the abstract reason as described by Piaget. 
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Abstract. A new algorithm is proposed for the software implementation of 
modular multiplication, which uses pre-computations with a constant module. 
The developed modular multiplication algorithm provides high performance in 
comparison with the already known algorithms, and is oriented at the variable 
value of the module, especially with the software implementation on micro con-
trollers and smart cards with a small number of bits. 

1   Introduction 

The operations of modular multiplication and modular exponentiation are the compu-
tational basis of an important category of the contemporary information security  
algorithms, which are based on the number theory [Cohen, 1995]. In particular, the 
computational implementation of such important operations for the contemporary 
technologies where information security mechanisms are provided (Public Key Algo-
rithms for encryption (RSA, ECC), Diffie-Hellman key exchange algorithm, Digital 
Signature Algorithms and Digital Signature Standard), are based on the operations of 
modular involution and modular multiplication. In order to provide the acceptable 
security level concerning attacks, the aforementioned algorithms utilize numbers with 
word lengths of thousands of bits. Thus, for the majority of applications, information 
security under contemporary conditions requires that the length of the numbers util-
ized in the algorithms (based on elliptical curves (ECC)), should range from 128 to 
256 bits, while the length of the numbers utilized in the algorithms (based on expo-
nential transformation) should range from 1024 to 2048 bits [Menezer et all, 1997]. 
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Software implementation of modular multiplication for such long bit numbers on 
general-purpose processors or micro-controllers with a fixed number of bits (from 8 
to 64) is very time consuming. Accordingly, the software implementation of informa-
tion security, which is based on public key algorithms, on the universal processors, is 
carried out several orders slower in comparison with the symmetric algorithms (such 
as DES or AES), with the condition of ensuring adjacent levels of security attacks. 
The problem of the speed performance of the modular arithmetic operations of large 
numbers during the cryptographic algorithms implementation, is especially grave for 
low-length bit micro-controllers [Dhem J.-F., Quisquater J.-J. , 2000]. 

The basic operation of the modular arithmetic utilized in algorithms of that class, is 
the modular involution, i.e., the calculation AК mod M. In this case, the majority of the 
cases of modular involution are carried out by the method of ”squaring and multipli-
cations” [Bosselaers et al., 1993], which uses a number of multiplications close to the 
theoretical minimum. Based on this, in order to increase the performance of the algo-
rithms implementation by software, it is important to decrease the time needed for the 
modular multiplication. 

Consequently, searching for possibilities to increase the performance of modular 
multiplications with the use of software implementation on the general purpose proc-
essors and micro-controllers, is important and vital. 

2   Principal Notations and Effectiveness Estimation Model of the 
Modular Multiplication Algorithms  

The basic operation of the modular arithmetic, utilized in the information security 
algorithms is modular multiplication, i.e., the calculation R=A⋅B mod M. 

It is assumed that the result R, coefficient A, multiplicand B and module M are n- 
bits binary numbers, and that the high-order bit of the module is equal to one: 2n-1≤M 
2n, and that the co-factors are lower than the module: A<M, B<M. 

It is also assumed that the operation of modular multiplication is performed on the 
k- bits general purpose processors, microprocessors or micro-controllers.  

Accordingly, each of the numbers, which participate in the operation of modular 
multiplication can be represented in the form of s = n/k - bits words: 

∑ ∑∑
−

=

−

=

⋅
−

=

⋅⋅ ⋅=⋅=⋅=
1

0

1

0

1

0

2,2,2
s

j

s

j

kj
j

s

j

kj
j

kj
j mMbBaA

  (1) 

where aj, bj, mj – k-bits word, j∈{0,…,s-1}. 
In contrast to the classical modular multiplication algorithm [Bosselaers et al., 

1993], contemporary algorithms [Laszlo Hars, 2004],[ Montgommery, 1985], do not 
use the operation of division, which is ineffectively realized on the general purpose 
processors. Based on this, as a criterion of the productivity evaluation of the software 
implementation of modular multiplication algorithms, the total operation time of 
multiplication and addition, which are the basic operations of the contemporary algo-
rithms of modular multiplication, is usually examined [Menezer et all, 1997]. 
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It is assumed that the result of the multiplication command of two k- bits numbers 
is a 2k - bits representation. By denoting: 

qm – as the number of the required multiplication commands 
tm – as the execution time needed for each command 
qa – as the number of additional commands 
ta - as the execution time of each additional command 

the estimation time of modular multiplication calculation of n- bits numbers, which is 
acceptable for the comparative accuracy analysis is: aamm tqtq ⋅+⋅  

If the execution time of the multiplication and addition commands on the processor 
is w = tmul/ta ,, then the execution time of the modular multiplication can be repre-
sented as  )( ama qqwt +⋅⋅ . 

3   Brief Analysis of the Contemporary State of the Acceleration 
Problem: The Software Implementation of the Modular 
Multiplication 

The classical algorithm for the modular multiplication software implementation 
[Bosselaers et all, 1993] without detailing the method of the Reduce(X) procedure 
execution (which returns the modular reduction of X), is described as follows in the 
C++ language, in Algorithm 1. 

 
Algorithm 1. Classical scheme of word-by-word Modular Multiplication 

 
R=0; 
for(i=0; i<s; i++)  
{ 
    Y=0; 
    for (j=0; j<s; j++)  
    Y+= (ai*bj)<<(j*k);   
    R += Reduce(Y); 
    if (i<s–1) 
    { 
      B<<=k; 
      Reduce(B); 
    } 
} 
Reduce(R); 
  

 
The operation of multiplication is performed word-by-word: each j -th (j=0,…,  

s-1) the k- bits word of coefficient aj is multiplied by shifting each of s words of mul-
tiplicand in B. The obtained product 2k- bits are added, forming (n+k) - bits, which is 
a partial representation of the product: 
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Following this, the modular reduction of the partial expression is carried out, obtain-
ing j-th partial residual Rj = aj⋅B mod M. The result of the modular multiplication 
R=A⋅B mod M is formed as the sum of the modular reductions of the partial expres-
sion of the product: R=(R0+R1+…+Rs-1 )mod M. 

The classical modular reduction algorithm is achieved with the use of the operation 
of the integer division of 2k bits divisible to the k- bits divider, obtaining a quotient 
and a residual. Since the division of the n- bits numbers on the k- bits processor 
(n>>k) is carried out very ineffectively, the calculation of the reduction in the classi-
cal algorithm requires s(s+2.5) operations of multiplication and s operations of the 
integer division [Laszlo Hars, 2004]. 

At present, various algorithms are proposed [Dhem J.-F., Quisquater J.-J. 2000], 
[Laszlo Hars, 2004], [Menezer et all, 1997], which increase the performance of the 
software implementation of the modular multiplication operation. The largest part of 
the aforementioned algorithms realize the increase in the performance of modular 
multiplication due to the acceleration of modular reduction by the exception of the 
operation of integer division, which is used in the classical algorithm [Bosselaers, et 
all, 1993]. Nowadays, the most effective method of modular multiplication is the 
Montgomery algorithm [Montgommery, 1985], which is well adjusted to the architec-
ture of universal processors. The Montgomery algorithm substitutes the operation of 
division into the random module M by the divisions into power of 2, which effec-
tively are realized by SHIFTS. The operation of modular reduction in Montgomery’s 
algorithm requires s(s+1) operations of multiplication. 

The general computational complexity of the implementation of the Montgomery 
modular multiplication algorithm on a k - bits processor is determined by 2s2+s op-
erations of multiplication and by 4s2+4s+2 additions. Accordingly, the calculation 
time TM of Montgomery’s algorithm on the k- bits processor can be calculated ap-
proximately as follows: 

)2)4()42(()244()2( 222 ++⋅++⋅⋅⋅=⋅+⋅+⋅+⋅+⋅= wswsttsstssT aamM
 (3) 

Known algorithms assume that each calculation of modular multiplication is produced 
with the new values of co-factors A, B and of the module M. However, the analysis of 
the practical application of information security algorithms, which use modular multi-
plication, shows that both their keys, and respectively the module change relatively 
rarely. This offers the potential possibilities of further decrease of the computational 
complexity of modular multiplication by simplification in the reduction. The practical 
implementation of such possibilities requires special research and development. On 
this basis new modular multiplication algorithms should be developed, which will 
contain a constant module. 

The purpose of this work is the development of an effective modular multiplication 
algorithm of large numbers on general purpose processors with a constant module. 
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4   Analysis of the Possibilities of Accelerating the Modular 
Multiplication in the Information Security Systems 

The information security algorithms are based on cryptographic properties. This par-
ticular cryptographic property has to do with the non solution using an analytical 
method of ”number theory” tasks. These algorithms require the special complex pro-
cedures of the generation of keys. 

In particular, the widely used (in practice) algorithm RSA [Menezer et all, 1997] 
uses a complex procedure to obtain the three numbers d, e and M, of length n from 
1024 to 2048 bits, which satisfy the identity Ade≡A. The process of the coding of the 
block A of a certain message consists of the calculation of C=Ae mod M, and the  
decoding of block A is realized with the calculation of A=Cd mod M. The pair of 
numbers <d,M> composes the public key, while the pair <e,M> composes the private 
key. 

One of the aforementioned keys depending on the protocol that the RSA uses is 
public, while the other is private. The analysis of the practical use of an RSA algo-
rithm shows that the keys change relatively rarely so that with the use of the same 
key, tens of thousands of information blocks are processed. This makes it possible to 
consider that in the process of computational implementation, the RSA key and con-
sequently the module are both in effect constant. Analogous reasonings can also be 
applied to a number of other, standardized and widely utilized in practice information 
security algorithms and in particular to the Digital Signature Standard algorithm 
[Menezer et all, 1997]. 

The constancy of the module M makes it possible to simplify the calculation of 
modular reduction in the multiplication process due to the use of precomputational 
results. Such pre-computations depend only on the value of the module M and there-
fore, they are carried out once with a change in the module. The results of the  
pre-computations remain in the tabular memory and are used repeatedly with each 
modular multiplication calculation. 

In the modular multiplication implementation, the part of the computational re-
sources is strictly used for the calculation of multiplication and the other part for the 
modular reduction implementation. 

In different modular multiplication algorithms [Montgommery, 1985], [Barrett, 
1987] the specific weight of expenditures for these two procedures varies. Table 1 
gives the quantity of the multiplication operations and the word divisions, which are 
utilized in the most known modular multiplication algorithms for the calculation of 
the product A·B and the modular reduction implementation [Laszlo Hars, 2004], 
[Hong S.M., Oh S.Y., Yoon H,1996. 

It is obvious that the possibilities of decreasing the number of operations for  
the calculation of the product A·B due to the pre-computations with a constant  
module, are completely limited, since the module itself is not used directly in such 
calculations. 
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Table 1. Quantity of operations of multiplication 

Algorithm   Quantity 
multiplications 
k–bits word for 
calculation А??В 

Quantity multipli-
cations k–bits word 
for modular reduc-
tion 

Quantity divi-
sions word for 
modular reduc-
tion 

Classical  s2 s2 +2.5?s s 

Barrett  s2 s2 + 4?s 0 

Montgomery  s2 s2 + s 0 
 

 
Therefore, the basic reserve for increasing the speed of the software implementa-

tion of modular multiplication, is the use of pre-computations for decreasing the com-
putational complexity of modular reduction. Data analysis, given in Table I shows 
that with the use of pre-computations, the greatest effect of the decrease in the imple-
mentation time of modular multiplication, is achieved. This takes place due to the 
reduction of the time expenditures for the modular reduction. 

5   Modular Multiplication Organization Based on  
Pre-computations with the Fixed Module 

In the classical algorithm (Algorithm 1) the modular reduction procedure, Reduce(X), 
is carried out from the partial products aj⋅B and by shifting the code of multiplicand B 
by k bits to the left. In both cases, the length of the reduced number X is not more 
than (s+1) k- - bits words or more than (s+1)⋅k=(n+k) bits х0, х1, х2,…,хn+k-1: 
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The number X can be represented in the form of the sum of two components: (n−1)- 
bits number X′′, which coincides with (n−1) low-order digits X and (n+k)- bits num-
ber X′, which consists of (k+1) high-order digits, coinciding with the similar bits of X 
and (n−1) low-order digits, equal to zero: 
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 (5) 

In accordance with the property of congruence for the modular reduction, the residual 
X mod M can be represented in the form of the modular reduction as the sum of the 
residuals of the components X composing X′ and X′′:  
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Since the high order digits, (n−1)- bits of module M are equal to one, and the Х′′  is 
equal to (n−1)- bits number, then Х′′ <M and, accordingly Х′′ mod M = Х′′. Number 
X′ contains only k+1 significant digits. The rest n−1 low-order digits are equal to zero. 
Consequently, X′ and accordingly X′ mod M assume only 2k+1 different values. All 
possible n- bits values of X′ mod M for the appropriate X′, can be pre-computed and 
stored in the memory as tables. If we designate through Z the binary code, which 
consists of (k+1) high order significant digits X′: 

∑
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1

12
kn
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nj
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and with T(Z) − n- bits code of the tabular value T(Z) = X0modM, then the modular 
reduction procedure Reduce(X) is realized in accordance with the following expression: 

MXZTMXXduce mod)'')((mod)(Re +==   (7) 

In this case, the computational complexity of the modular reduction implementation is 
determined by maximum two operations of addition between (n+k)- bits numbers: the 
first for the calculation of T(Z)+X′′ and the second for executing the subtraction 
(T(Z)+X′′)-M , if T(Z)+X′′≥M.  

Since 0≤T(Z)+X′′<2⋅M, for the modular reduction (T(Z)+X′′) mod M not more than 
one subtraction of n- bits numbers, is required. Therefore, the execution time of the 
procedure will not exceed 2⋅(s+1)⋅ta, with the average value of 1.5⋅s⋅ta. The storage 
memory, which is required for storing all the pre-computed possible values of T(Z) 
comprises 2k+1⋅n bits or 2k+1⋅s of k- bits words.  

The proposed approach is especially effective in the implementation of modular 
multiplication on the low-bits microprocessors, micro-controllers and smart cards. In 
this case, the memory size for storing the results of pre-computations with a constant 
module, proves to be completely acceptable for the majority of applications. For ex-
ample, for the accelerated multiplication implementation of the 1024- bits numbers on 
the 8- bits micro-controller, the capacity of the required storage memory will compose 
of (29⋅128)=216 of bytes (64 Kbyte). For the accelerated modular multiplication im-
plementation on the 16-bits processor r, the above capacity requires storage memory, 
which substantially grows and therefore decreases the effectiveness of the application 
of pre-computations. 

In order to decrease the capacity of the memory required for storing the results of 
pre-computations T(Z), its multi-section organization, is proposed.  

The essence of the proposed tables organization of pre-computations lies in the fact 
that the value X′ is divided into q components: 
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with lengths n+r1, n+r1+r2, …, n+r1+…+rq, since r1+r2+…+rq=k+1. 
Each i- th constituting X′i (i=1,…,q)  contains ri high order significant digits, which 

coincide with the digits xn+h, xn+h+1, . . . , xn+h+ri of number X (h=0 for i=1 and h =r1 
+ . . . + ri−1 for i>1), and the rest of the low-order digits are equal to zero: 
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Following this, in accordance with the property of congruence the modular reduction 
X mod M can be represented in the form: 

MXMXMXMXMX q mod)''mod'...mod'mod'(mod 21 ++++=  

In order to determine each of the values of X′i mod M, the use of the precomputations 
results is proposed, where the results are previously calculated for all possible codes 
X′i. Since a quantity of significant (non zero) bits in code X′i is equal to ri , then the 

number of different values X′i will comprise ir2 , and the memory capacity for stor-

ing all possible values of X′i mod M respectively will be nir ⋅2  bit. 
If we denote through Zi the binary ri - bits code, which contains only ri high order 

significant digits X′i, then, 
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If we denote through Ti(Zi) − n bits code of the tabular value Ti(Zi) = X′i mod M, then the 
modular reduction procedure is realized in accordance with the following expression: 
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The total volume of the tabular memory for storing T1(Z1),T2(Z2),…,Tq(Zq)) comprises 

∑
=
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q

i

rin
1

2  bits. The aforementioned example of storing T(Z) in one table, can be 

examined as a special case of the results organization within subdivided tables, with 
pre-computations for q=1. The use of multi-section tables makes it possible to sub-
stantially decrease the memory capacity of their storage. For example, under the con-
ditions of the example given above, for the accelerated multiplication implementation 
of 1024- bits numbers on the 8- bits micro-controller with the two-section memory 
(q=2, r1 =5, r2=4=2), the required memory capacity will compose of 1024·(25+24) = 
1010⋅48 bits or 6144 bytes or 10.67 times less than during the single-section organiza-
tion of tabular memory. 

From another point of view, the use of multi-section organization of the tabular 
memory is combined with the increase of the execution time of the modular reduc-
tion. The calculation of the sum of expression (10) requires q(s+1) operations of 
summing up k- bits words. The number of significant digits of the sum code will not 
exceed in this case n+q, so that, if r1≥ q+1, then for executing the modular reduction 
of sum with the use of the first table T1(Z1), 1.5(s+1) addition operations are required, 
on average. The total number of the additional operations is: (q+1.5)⋅(s+1). 

6   Conclusions 

The problem of increasing the performance of the modular multiplication software 
implementation, which is the basic computational operation used in a wide circle of 
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information security algorithms was researched. It is shown that during the practical 
application of information security algorithms, based on the analytically insoluble 
tasks of the ”number theory”, the keys and consequently the module, change rela-
tively rarely. Based on the conducted research, a new algorithm was proposed for the 
modular multiplication that differs from the classical organization of the modular 
reduction execution. Reduction in the computational complexity of the software im-
plementation is achieved by the use of pre-computations results, which depend only 
on the module and which are stored in the tabular memory. The performance estima-
tion of the proposed algorithm and memory use for storing the pre-computations  
tables are theoretically substantiated. 

The executed analysis showed that the speed of the software implementation of 
modular multiplication on the micro-controllers with the use of the proposed algo-
rithm grows 1.5-2, in comparison with the most effective algorithm today, the Mont-
gomery algorithm. 
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Abstract. In this paper a new approach to increase the effectiveness of the errors 
detection using check sum during the data transmission based on the optimiza-
tion of coding with special differential Boolean transformations is proposed. A 
method for obtaining such transformations are developed and examples of cod-
ing for check sum functions is given. 

1   Introduction 

The present level of computer networks and telecommunication systems develop-
ment is inseparably connected with the problem information integrity, which in-
cludes: the ensuring of high reliability during information transmission and the 
information storage in memories. The dynamic expansion of using the communica-
tion channels which undergo potentially interferences and the complex methods of 
packing the transferred information are combined with the increase of appearing 
errors during the data transmission. A similar situation occurs also during the stor-
age of data on magnetic means: a constant increase in the longitudinal and trans-
verse density of information storage on such means is also combined with an in-
crease of appearing errors [Klove 2007]. 

At the same time, the extensive usage of information technologies in all human ac-
tivities, including in these IT’s and the technogenic risks, requires the increasing in 
the reliability of all components of the computer systems, including the reliability 
during the transmission and the storage of information [Saxena et all, 1987]. A con-
tinuous increase in the speeds of data transmission in the telecommunications network 
systems dictates the stringent requirements for the effectiveness of the means of error 
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control. This effectiveness must be commensurate with the channel characteristics as 
the bandwidth and the rate of transmitted data. This condition determines the needs 
for a radical increase of the error control reliability of the means of error control. 
These means should have an increased speed and allow the parallel processing in 
hardware implementation. 

Thus, these characteristics specify the urgency and practical importance of the new 
development and the improvement of the known means for the increase of reliability 
during the data transmission and data storage in the computer systems and telecom-
munications networks. 

2   Analysis of the Error Detection Problems during the 
Transmission and Storage of the Digital Information 

The present level of computer networks and telecommunication systems development 
is inseparably connected with the problem information integrity, which includes: the 
ensuring of high reliability during information transmission and the information stor-
age in memories. The dynamic expansion of using the communication channels which 
undergo potentially interferences and the complex methods of packing the transferred 
information are combined with the increase of appearing errors during the data trans-
mission. A similar situation occurs also during the storage of data on magnetic means: 
a constant increase in the longitudinal and transverse density of information storage 
on such means is also combined with an increase of appearing errors [Klove 2007]. 

At the same time, the extensive usage of information technologies in all human ac-
tivities, including in these IT’s and the technogenic risks, requires the increasing in 
the reliability of all components of the computer systems, including the reliability 
during the transmission and the storage of information [Saxena et all, 1987]. A con-
tinuous increase in the speeds of data transmission in the telecommunications network 
systems dictates the stringent requirements for the effectiveness of the means of error 
control. This effectiveness must be commensurate with the channel characteristics as 
the bandwidth and the rate of transmitted data. This condition determines the needs 
for a radical increase of the error control reliability of the means of error control. 
These means should have an increased speed and allow the parallel processing in 
hardware implementation. 

Thus, these characteristics specify the urgency and practical importance of the new 
development and the improvement of the known means for the increase of reliability 
during the data transmission and data storage in the computer systems and telecom-
munications networks. 

For guaranteeing the reliable data transmission in communication channels of 
computer networks a large number of means is used, of which important place occu-
pies the coding of the transmitted information. In the majority of systems the trans-
mission and the storage of information are carried out by blocks and respectively the 
integrity data transmission or data storage of each block is controlled separately. 

With the use of special coding it is possible to distinguish two approaches for the 
correction of the appearing errors: 

- the error detection by special codes and their correction by retransmitting the 
block upon request during the error detection (ARQ-Automatic Repeat Request); 
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- the correction of the appearing errors due to applications of correcting codes 
without the repeated transmission (FEC-Forward Error Correction). 

It is obvious that the first of the mentioned approaches is not applied for the error 
correction during data storage. The main advantage of ARQ besides the diagrams of 
the FEC lies in the fact that the error detection requires simpler decoding hardware 
and smaller redundancy than the error correction method. The implementation of 
error detection has substantial smaller computational complexity which makes it pos-
sible to calculate the error control functions considerably faster. Furthermore, the 
effectiveness of ARQ is less and depends on the multiplicity of the appearing errors 
[Shu Lin et all, 1983]. 

The choice between the two approaches for the elimination of the appearing errors 
depends on intensity and the nature of the appearing errors. The basic sources of er-
rors in digital data channels are the inter bit interferences, the externally produced 
noise and the thermal noise of transmission means [Klove 2007]. 

The nature of the appearing errors depends not only on their source, but also on the 
type of transmission means and on modulation of signals method. Thus, in the ether 
communication channels the prevailing source of the transmitted errors is the exter-
nally produced noise and in this case the intensity of the appearing errors is suffi-
ciently high so that the application of FEC technologies proves to be more preferable. 
In the wire systems of digital data transmission, in which the intensity of errors is 
several orders lower in comparison with the wireless channels, the use of ARQ is 
considered to be more effective [Fletcher, 1983]. 

In the cable channels with the sequential data transmission without modulation, the 
transmitted error has the same nature, and the channels themselves correspond to the 
binary symmetrical channel model. This model assumes the appearance of erroneous 
transmission of zero or one with equal probabilities, since the probability pj that j 
errors occur during the transmission of the n-bit code is determined for the binary 
symmetrical channel by the expression: 

jnj
m pp
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where р is the probability of the erroneous transmission of one bit. 
For errors detection by the per block data transmission the CRC codes and the CS 

are used more often [Klove 2007]. The CS method in comparison with CRC is sub-
stantially simpler and ensures the maximum rate of the error control and it is an influ-
ential factor on a constant increase in the channel capacity of data transmission. 

In contrast to CRC, the structure of the operations which are performed with the 
check sum calculation, it allows the parallel process which makes it possible to im-
plement effectively this control by hardware, so that the time for the calculation of 
error control practically will not affect the performance of the data transmission.  

Let us denote by D1,D2,…,Dk the k codes with n-bit size, which compose the 
transmission block, and by D1′,D2′,…,Dk′ we denote the blocks on the receiver end. 
The CS’s on the receiver and the sender are calculated with the same way: SS = D1 
⊕D2 ⊕…⊕Dk and SR = D1′ ⊕D2′ ⊕…⊕Dk′. 
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The usual check sum assumes that the data transmission is carried out as a block 
and organized as k codes D1,D2,…,Dk with length n bits. In this case the length n of 
the code is determined by the architecture of the control organization and its value can 
coincide with the number of simultaneously transferred bits, and it can differ from it. 
At the end of the transmission of the data block, the transmitter sends to the receiver 
the check sum SS, which is XORed with the check sum that is calculated on the re-
ceiver SR  and obtains the differential code Δ=SS ⊕ SR of size n. If Δ=0 then we con-
sider that no errors have arisen. For the symmetrical binary channel and, taking into 
account that in practice the relation k>> n holds, then we can consider that during the 
transmission of one code only one error can arise. The low reliability of the error 
detection of the even error multiplicity is the main disadvantage of the check sum. 
Actually, the most probable occurrence between them is the two-fold error (situation 
of appearance of single errors in two from k transmitted codes) and the code Δ can 
attain only n2 different values of all the 2n possible. It is means that for the studied 
model the usual check sum is ineffectively coding of two-fold error. Because of this 
the probability Р2 of the nondetection of the two-fold error is reasonable high and 
determined by formula: 

n
P

1
2 =      (2) 

Thus, the reliability level of the error detection when using the check sum can in-
crease due to the coding optimization, i.e., the calculation of check sums on the 
transmitter and the receiver in the form: SS=F(D1)⊕F(D2)⊕…⊕F(Dk) and 
SR=F(D1′)⊕F(D2′) ⊕…⊕F(Dk′), where F is the function of coding, defined by the 
system of Boolean functions.  

In the paper [Bardis, 2004] an orthogonal system of Boolean functions that satisfy 
the SAC criterion is used as coding function. In this case, with the appearance of the 
two-fold error the code Δ has n!/((n/2)!)2 different values and correspondingly the 
probability of the non detection of the two-fold error substantially decreases in com-
parison with the usual check sum. Usually these types of Boolean transformations are 
used in cryptographic algorithms and their design methods have been developed in 
[Klove 2007]. A Boolean function f(x1,…,xn) defined on a set Z of all possible 2n n-
tuples of n variables, satisfies the SAC, if a complement of a single incoming n-tuple 
data bit changes the output of the Boolean function with probability 50%: 
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If one of the n inputs of the avalanche transformation is changed then half of its 
outputs will be changed. This means, that there is an ”avalanche amplifier” which by 
changing one of the n-tuple incoming data bit transforms half of the outputs. Because 
every function of this system satisfies the Avalanche Criterion, these transformations 
are called “avalanche”. 

Let’s denote with F(D), the Boolean orthogonal avalanche transformation on the n-
bits code D. So transformation F(D) consist of orthogonal Boolean functions 
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f1(D),f2(D),…,fn(D), every of which satisfies the Avalanche Criterion. The length of 
the transformed code R=F(D) is n bits long, as well. The orthogonality of the F(D) 
transformation indicates the one-to-one correspondence of codes D and R. The 
avalanche properties of the F(D) transformation indicate that if one bit of the input 
code D is changed then, on average, n/2 bits of the output code R=F(D) will be 
changed also.  

Example of the Boolean orthogonal avalanche transformation F(D) on the 8-bits 
code D (n=8) is given from [Bardis N.G, Markovskyy, 2004].  

Thus, if a single error appears, then n/2 bits of the modified checksum will change. 
If a second error appears then another n/2 bits of the modified checksum will change. 
It is clear that the probability of the masking interaction of n/2 erroneous bit pairs is 
less than the probability of the masking interaction of a single bit pair.  

It has been shown that the probability P2f  that the dual bit erors will not be detected 
in case orthogonal avalanche transformation F(D) using is determined as follows: 
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Thus, the probability of detecting dual errors during block transmission using the 
checksum  control shceme orthogonal avalanche transformation F(D), increases by t2 
times in comparion to the ordinary checksum scheme. The numerical value of the t2 

increase is determined by the formula: 
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For example, for n=8, the probability that the dual errors will not be detected is de-
creased by 8.7 times in comparison to the traditional checksum.  

In case orthogonal avalanche transformation F(D) using, with the appearance of 
the two-fold error the code Δ has n!/((n/2)!)2 different values and correspondingly the 
probability of the non detection of the two-fold error substantially decreases in com-
parison with the usual check sum. 

However in this case the n!/((n/2)!)2 coding variants of the two-fold error are sub-
stantially less than the total number of all possible codes Δ – 2n and therefore in this 
case the optimization of coding is not achieved. Consequently, an increase in the 
reliability of detection of prevailing type errors by check sum can be achieved due  
to further optimization of its coding via the selection of corresponding functional 
transformation. 

The purpose of this approach is to increase the reliability of error control by using 
check sum due to development of the functional transformations which optimize its 
coding for the prevailing forms of errors in the binary symmetrical channel.  

3   Optimization of the Check Sum Coding 

For the practical implementation of error detection based on coding check sum opti-
mization for detecting the appearing errors a calculation method of the modified 
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check sum is proposed, similarly as in work [Bardis and Markovskyy, 2004]. In this 
proposed method as terms are used codes which are obtained from Boolean transfor-
mations over the controlled codes. These Boolean transformations consist of a system 
of m Boolean functions with n variables: 

)}(),...,(),({)( 21 DfDfDfDF m=    (6) 

where D is an n-bit code: D={d1,d2,…,dn}, ∀j∈{1,…,n}: dj∈{0,1}. 
With the appearance of a single error in the jth bit of the code Di it is transformed 

into Di′={d1,…,dj⊕1,…,dn} and the differential Δ of the check sum can be repre-
sented in the form of the differentials values of the functions f1,f2,…,fm  with the 
variable dj on the binary tuples {d1,d2,…,dj-1,dj+1,…,dn}: 
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The optimization of single error coding in the modified m bits check sum can be 
achieved, if the number of possible values of the code of Δ  equals 2m. Since the num-
ber of versions of the single error localization in the code D is equal to n, so that the 
single error could be one way coded by check sum it is enough that 

⎡ ⎤nm 2log=  holds. In this case the binary code formed by a change in the func-

tions with the appearance of error in the jth bit of the code D, i.e., with a change in the 
variable dj , is equal to j-1: 
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It is obvious that the condition (8) is satisfied if each of the functions f1,f2,…,fm is 
linear, and the q function fq includes the variable dj (i.e., the value of the q bit of the 
binary number j-1 is equal to one). For example, if n=8, then m=3 and the system of 
functions which satisfy (8) can be as follows: 
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   (9) 

In this case, the length size of check sum of its coding is substantially lower than the 
code length size of Δ: m<n, however, the probability that the error of any multiplicity 
larger than one (single errors they are detected always) corresponds to expression (2). 
For example, the two-fold error is not detected only when both errors occurred in one 
and the same bit. 
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In order to decrease the probability of not detecting the multiplicity errors, it is 
necessary in addition of the Boolean system (8) which forms the set Ξ1, to use a sys-
tem of u functions which compose the set Ξ2 so that F={Ξ1, Ξ2}. 

In order to detect the two-fold error with high reliability it is necessary that a num-
ber of conditions are fulfilled. Since two errors, localized in different bits of the trans-
ferred codes are always detected using the functions of the set Ξ1, and so for detecting 
the errors which appear in the same bit on different codes of block it is necessary  
that the probability of the values agreeing of the differentials functions of the set Ξ2 

with the change of one variable, should be as small as possible or near to zero. There-
fore the functions differentials of this set must not be constant, i.e., the functions must 
be nonlinear, moreover the functions differentials fm+1,fm+2,…, fm+u, on any of the 
variables must constitute an orthogonal system of functions. 

For the realization of this condition two methods for the functions synthesis of the 
set of Ξ2 are proposed. According to the first method the functions of fm+1,fm+2,…,fm+u 
are defined on a set with n variables, which coincide with the values of the bits of the 
transferred codes and the set of their possible values forms the set Z. In this case the 
number of functions of the set Ξ2 is equal to n-1, i.e., u=n-1, and the functions 
fm+1,fm+2,…,fm+u must satisfy the condition: 
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Below is given an example of a system of 7 Boolean functions with eight variables 
(n=8), which compose the set Ξ2 and satisfy the condition (10): 
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The differentials on any of the 8 variables in the 7 functions, which compose the set 
Ξ2, form the system of orthogonal Boolean functions. For example, the differentials of 
the 4th variable d4 form the system of linear functions, the orthogonality property of 
which is obvious: 
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The differentials of functions f1, f2, f3 in terms of the variable d4 are equal and they 
correspond to the number of the variable x4:j-1=0112=3. 
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The validity of the conditions (10) ensures the two errors detection, if they occur in 
the same bits of different codes. This means that the two-fold error will not be de-
tected only when both errors will occur in one and the same bit j during the transmis-
sion of the two codes Di and De, i.e., i,e∈{1,…,k}, which either are equal or they are 
different only on the jth bit. This probability is determined by the formula: 

n
p

n ⋅
= − 12 2

1          (12) 

It is obvious that formula (12) determines the probability of the non detection not only 
of two-fold, but also of errors of any multiplicity larger than one. Comparison with 
the expression (2) shows that the reliability of the two-fold error detection is substan-
tially increased in comparison with the usual check sum. Thus, the essence of the first 
of the proposed methods for the coding optimization of the check sum lies in the fact 
that the transformation function of the total components of the set Ξ2 is selected in 
such a way that their differentials on any of the variables will depend on the code D. 
The two-fold error will not be detected only when both errors will occur in one and 
the same bit of the pair of the same codes, or the pair of the codes is different only in 
this bit.  

If we consider that the appearance of each of the n-bit codes in the block is equally 
probable, then the probability of the two-fold error which satisfied these conditions is 
determined by the formula (12). However, in practice very frequent is the situation, 
when some codes in the block are repeated sufficiently frequently. This situation is 
characteristic for the text documents and for the images. Hence, in this case, the effec-
tiveness of the proposed method of coding the components of check sum decreases. . 

4   Conclusions 

The proposed method is based on the coding optimization to increase the effective-
ness of the error detection during data transmission and data storage using the check 
sums. This makes it possible to significantly decrease the probability of the mutual 
masking of even multiplicity errors both in comparison with the usual check sum and 
the use of SAC transformations for coding of its components. 

A method for obtaining special differential Boolean functional transformations 
which optimize the check sum coding of the codes in block are developed. This 
method are developed from the point of view of the criterion of error detection which 
appears in the binary symmetrical channel. Example of the transformations which 
optimize coding check sum for both the proposed methods are given.  

The estimations of the probability of error detecting of different multiplicity are 
theoretically substantiated. It is proven that during coding of the check sum compo-
nents using functions which depend both on the transmitted codes and on the number 
of the code in the block, all errors of multiplicity less than 3 will be detected. 

The analysis carried out showed that using the proposed method makes it possible 
to decrease in several orders the probability of the non detection of multiply errors in 
comparison with the known schemes of the check sum calculation.  
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The structure of the functional transformation is considerably simpler in comparison 
with the transformations of the CRC method and allows multilevel parallel process on 
hardware implementation which makes it possible to ensure the high performance of 
the error control without delays in the process of data transmission. 

The developed method can be used for the effective errors control realization in the 
promising high-speed transmission channels of the digital information of computer 
networks. 
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Abstract. AHKME e-learning system main aim is to provide a modular and ex-
tensible system with adaptive and knowledge management abilities for students 
and teachers. This system is based on the IMS specifications representing in-
formation through metadata, granting semantics to all contents in it, giving 
them meaning. Metadata is used to satisfy requirements like reusability, inter-
operability and multipurpose. The system provides authoring tools to define 
learning methods with adaptive characteristics, and tools to create courses al-
lowing users with different roles, promoting several types of collaborative and 
group learning. It is also endowed with tools to retrieve, import and evaluate 
learning objects based on metadata, where students can use quality educational 
contents fitting their characteristics, and teachers have the possibility of using 
quality educational contents to structure courses. The metadata management 
and evaluation play an important role in order to get the best results in the 
teaching/learning process. 

1   Introduction 

In learning environments, information has to be perceived and processed into knowl-
edge, so the question emerged: how do we represent knowledge?. Regarding this 
issue there have been the development of several standards and specifications provid-
ing a semantic representation of knowledge through ontologies in which concepts are 
clearly and unambiguously identified, providing a set of semantic relation types 
which allow representing meaning by linking concepts together (Mendes et al., 2001) 
(Berners-Lee et al., 2001). 

Here we present AKHME a system that supports both knowledge representation 
(KR) and management (KM) based on metadata described by the IMS specifications, 
which goals and main contributions are: the learning object (LO) management and 
quality evaluation, where we tried to introduce some intelligence to these processes 
through intelligent agents; the usage of the IMS specifications to standardize all the 
resources of the platform; and the interaction of all subsystems through the feedback 
between them allowing the system to adapt to students/teachers characteristics and to 
new contexts. As we know, the timely and correct management of knowledge became 
a sustainable source of competitive advantage, as well as a way to connect people to 
quality knowledge as well as people to people in order to peak performance. In the 
educational field KM and advanced systems can be used to explore how technologies 
can leverage knowledge sharing and learning and enhance performance (Chatti et al., 
2001)(Grace et al., 2005). We are trying to implement a system that adapts to students 
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and teachers characteristics and to new contexts, using KR and KM, by capturing 
users’ behavior and interaction, allowing decision makers to check which resources, 
course formats and learning strategies have best or worst results in determined con-
texts, helping them to define strategies on how to address certain types of students and 
contexts. 

2   Standards and Specifications Comparative Analysis 

To structure content and information using nowadays pedagogical models there has 
been the development of several standards and specifications like Sharable Content 
Object Reference Model (SCORM)(ADL, 2006), a project from Advanced Distrib-
uted Learning (ADL), which is a kind of a standard integrator, making it dependent of 
the standards it integrates, and the IMS specifications (IMS, 2002) developed by the 
IMS consortium, that allows for example to structure the learning process, describe 
LOs through metadata, design learning units and courses, evaluate and characterize 
users. The use of standards help to achieve more stable systems, reducing develop-
ment and maintenance time, allowing backward compatibility and validation, increas-
ing search engine success, making everything cross systems, among many other  
advantages (Totkov et al., 2004). 

In order to choose the specifications that would best fit our needs we started to ana-
lyze the support of several features, like described on table 1 where we have analyzed 
the IMS Specifications, AICC, SCORM and Dublin Core (Dublin Core, 2005), from 
which we have chosen the IMS specifications, since they allow most of the aspects 
we’ve analyzed and that we considered important to reach our goals. 

Table 1. Standards and specifications comparative analysis 

Features IMS AICC SCORM Dublin Core 
Metadata     
Learner Profile     
Content Packaging     
Q&T Interoperability     
DR Interoperability     
Content structure     
Content Communication     
Learning Design     
Simple Sequencing     
Accessibility     

XML     
Bindings 

RDF     
Learner registration     

3   AHKME Description 

AHKME is an e-learning system that is divided in four different subsystems: Learning 
Object Manager and Learning Design subsystem, Knowledge Management subsystem, 
Adaptive subsystem and Visualization and Presentation subsystem, as seen on figure 1. 
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Fig. 1. AHKME’s structure 

These subsystems were structured taking into account a line of reasoning, where 
first we have the LOs creation and management process, which is followed by the 
course creation process through learning design (LD). In parallel with these two proc-
esses the KM subsystem evaluates the quality LOs and courses. Then they pass 
through an adaptive process based on the students’ characteristics to be presented to 
them. 

We will now present the different subsystems that compose this system giving 
more focus on the components of the system that provide the management and 
evaluation of resources through their metadata, the Learning Object Manager and 
Learning Design subsystem and the Knowledge Management subsystem. 

3.1   Learning Objects Manager and Learning Design Subsystem 

This subsystem is mainly divided in two tools, the one that deals with LOs and the 
other that deals with the courses. 

The Learning Objects Manager tool allows teachers to define/create metadata to 
describe LOs. It uses the IMS Learning Resource Metadata (IMSLRM) specification 
(Barker et al., 2006) that is based on the IEEE LOM standard that allows the KR/KM 
through LOs (IEEE, 2002).  

This tool allows the user to edit LOs and associate descriptive metadata to them. It 
passes the information into a XML manifest, that gathers all the XML files with their 
metadata and all the resources used by a LO. Besides it has an information packaging 
feature that gathers their manifests with the LOs and stores them in a MySQL data-
base, what enables the management of these packages that will be used in courses’ 
design. The tool’s architecture is described on figure 2. 
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Fig. 2. LO Manager Architecture 

The information packaging enables the creation of packages of LOs and courses 
with their metadata, so they can be easily transported and reused in other systems, 
going towards reusability and interoperability, using the IMS CP specification (IMS, 
2002). All these information pass through a validation process to check if it is in con-
formance with the IMS specifications, and all the communication between tools and 
databases is done through XML Document Object Model.  

The LOs are in constant evaluation made by the KM that has tools that communi-
cate with the LO Manager through the usage of the IMS specifications for LOs, which 
main advantage is that through the association of descriptive tags, we can better index 
them, find them, use and reuse them. 

In order to facilitate the insertion of metadata we provide an automation of this 
process, advising the most commonly used values for the elements on the LO catalog-
ing in order to describe the LO’s through the most adequate metadata elements.  

In order to better search and retrieve LO’s this subsystem is endowed with a search 
engine. The search of LOs is a very important task in order to reach reusability. The 
descriptive metadata associated to LOs becomes now more important than ever. The 
search engine is based on an intelligent agent that receives as inputs the metadata 
elements from IMSLRM (Barker et al., 2006) for their search and retrieval.  

When the teacher accesses the LO search engine, he can choose from two different 
types of search – simple or advanced. If the teacher chooses a simple search the agent 
automatically presents the metadata elements mostly used in searches for him to fill. 
This metadata fields may vary depending on the frequency in which they are used. 
Otherwise, if the teacher chooses an advanced search, he may choose whatever ele-
ments he wants to search for. Finally, the search engine, presents the LOs according 
to the teacher’s search query with the respective quality evaluation allowing him to 
choose the LOs with more quality to integrate the courses he is creating. 
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The part of the subsystem referring to the Learning Design provides a tool where 
teachers can define learning design components, create and structure courses using 
level A of the IMS LD specification to define activities, sequence and users’ roles, 
and to define metadata to describe the courses, making possible the KR of the 
courses.  

In the process of course creation an XML manifest is generated gathering all the 
XML files associated with the course, as well as all the LOs, metadata and resource 
files needed for the course. 

The platform, through this tool, allows the design of learning units where the par-
ticipants can assume different roles. These roles can be student or staff, what makes 
possible collaborative and group learning, which importance is recognized at the 
training and educational levels (Graf et al., 2005). 

The use of the IMS LD allows the users to structure courses with metadata in XML 
files that can be reused in the construction of other courses making easier the portabil-
ity of learning information to interact with Learning Management Systems (LMS). 

This tool also provides the creation of packages with the courses that are also 
stored in a data repository, to reach a more efficient management and communicates 
with the knowledge management subsystem in order to evaluate the courses. After the 
evaluation this tool allows the restructuring of courses allowing the user to interact 
with the LD process.   

3.2   Knowledge Management Subsystem  

Knowledge management and e-learning are two concepts that are strictly related, as e-
learning needs an adequate management of educational resources to promote quality 
learning, to allow students to develop in an active and efficient way, needing to make 
content quality evaluation systematic evaluation a valued practice if the promise of 
ubiquitous, high quality Web-based education is to become a reality (Vargo et al., 
2003). Taking this into account we have decide to create a subsystem which main 
objective is to assure quality to the information in the platform through the evaluation 
of LOs and courses. 

3.2.1   LO Evaluation  
To archive a LOs’ optimal evaluation, it is necessary to consider quality criteria, for 
this reason the weighted criteria presented in Table 2 were proposed (Morales et al, 
2004) where the final evaluation value is the sum of all the classifications of each 
category multiplied by their weight and has the following rating scale:0=not pre-
sent;1=Very low; 2=Low;3=Medium;4=High;5=Very High. To use these criteria we 
have made a match between the IMSLRM educational category elements and the 
categories described on Table 2.  

For now we have just considered the educational category because it has most of 
the LOs’ technical and educational aspects we found important to evaluate. 

With these quality evaluation criteria defined we are developing two different tools 
to evaluate the quality of LOs. One of the tools allows teachers and experts to import, 
analyze, change, classify and evaluate LOs through a Web application based on the 
criteria presented before. This tool is an evaluation collaborative system in which  
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Table 2. Evaluation criteria categories and matching with the IMSLRM educational category  

Eval. criteria cate-
gories

Wei
ght

IMSLRM Ed. elements Description

Psychopedagogical 30%

intended end user role; 

typical age range; diffi-

culty

Criteria that can evaluate, for exam-

ple, if the LO has the capacity to mo-

tivate the student for learning;

Didactic-curricular 30%

learning-resource type; 

context; typical learning 

time; description

Criteria to evaluate if the LO helps to 

archive the unit of learning objectives, 

etc;

Technical-aesthetic 20%
semantic density; lan-

guage

Criteria to evaluate the legibility of 

the LO, the colors used, etc;

Functional 20%

interactivity type; inte-

ractivity level

Criteria to evaluate LOs accessibility 

among other aspects to guarantee that 

it doesn’t obstruct the learning 

process;  
 

experts and teachers analyze LOs and give them an individual evaluation. After this 
individual evaluation, all the persons that evaluated the LO gather in a sort of forum 
to reach to its final evaluation. 

The other tool is an intelligent agent that automatically evaluates LOs basing its fi-
nal evaluation on previous evaluations. A schematic representation of the agent is 
presented on figure 3. 

 

Fig. 3. Schematic representation of the agent 

In order to do the evaluation, the agent starts to import the LO to evaluate and oth-
ers already evaluated and applies data mining techniques (decision trees) to the educa-
tional characteristics defined in the IMSLRM specification.  

After the calculus of the final evaluation of the LO, the agent stores this informa-
tion in an auxiliary database made for this purpose and also inserts it in the annotation 
element described by the IMS LRM specification. 
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With these two tool LOs are constantly being availed of their quality, playing an 
important role in the reusability of the LOs for different contexts. Meanwhile we are 
testing these tools in order to verify their reliability. We will also try to include the 
feedback from the adaptive subsystem in the evaluation process, as well as the results 
that derive from the usage of the LO’s/courses from students and teachers. 

3.3   Adaptive Subsystem 

The objective of this subsystem is to determine the most adequate learning method 
according to students’ characteristics, the learning design and the interaction with the 
student. It establishes the best adaptive characteristics taking into account a specific 
learning method of the student, resources and assessments. This subsystem, for each 
student, stores his learning style, his characteristics, previous and actual knowledge. 

The tool provided by this subsystem allows the user to fill inquiries, based on data 
and metadata about the student, defined by the IMS Learning Information Package 
(LIP) specification. This specification is based in a data model to represent knowledge 
that describes the characteristics (language, previous and actual knowledge about a 
certain matter, etc) of the students, necessary for general management and storage of 
historical data about learning, objectives and works developed (Smythe et al., 
2001)(Smythe, 2005). Based on the results of the inquiries an agent automatically 
generates adaptive rules, through the use of fuzzy logic, to generate models of adapta-
tion that will reflect on the presentation of the courses. This information is stored in 
XML files and this subsystem allows the creation of packages with this information, 
which is stored in a data repository to facilitate its management (Brusilovsky et al., 
2004). 

3.4   Visualization and Presentation Subsystem 

This subsystem presents the educational contents to the students taking into account 
the adaptive meta-model generated for each student.  

This subsystem is where is defined the integration with LMSs, front-end to the stu-
dents. The objective for this integration is to give an opportunity for LMSs to benefit 
from AHKMEs’ functionalities, as well as to give a front-end to AHKME system. 

This integration can be done in different ways: In case of Moodle being developed 
in PHP and with a MySQL database, it can be directly integrated into the LMS; In 
other cases it can be done through a specific profile in the LMS that gives access to 
this Back-Office to a Course Instructor and Designer;  If we want to integrate with 
some commercial platform like Blackboard ou WebCT (currently Blackboard Learn-
ing System), it can be done, through a plug-in like a Powerlink (WebCT) or a building 
block (Bb); It always gives the possibility of integrating the courses by importing it to 
the LMS that supports the IMS specifications. 

An agent can be developed in order to register the feedback of students and teach-
ers regarding course usage, using the IMS LIP specification, so this information feeds 
the adaptive subsystem in order to be considered on the LD process in similar  
contexts. 

This subsystem also gives a front-end to our system, combining tools from differ-
ent platforms, collaborative, interactive, communication and community tools. 
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4   Conclusions 

In this article we’ve presented AHKME system and how it uses metadata annotation 
for learning resource management and evaluation. 

The IMS specifications, which use the combination of metadata and XML potenti-
alities, are excellent to represent knowledge, dividing information in several meaning-
ful chunks (LOs) providing their description through metadata and storage in XML 
files, therefore permitting their cataloguing, localization, indexation, reusability and 
interoperability, through the creation of information packages. These specifications 
grant the capacity to design learning units that simultaneously allow users with differ-
ent roles promoting several types of both collaborative and group learning. 

Through knowledge management we have a continuous evaluation of contents, 
granting quality to all the resources in the platform for teachers and students to use. 

AHKME’s main contributions are: the LO management and quality evaluation; the 
usage of the IMS specifications to standardize all the resources it tries to reach inter-
operability and compatibility of its learning components, and the interaction of all 
subsystems through the feedback between them allowing the platform to adapt to the 
students and teachers characteristics and to new contexts, using knowledge represen-
tation and management to grant success to the teaching/learning process. 

Thus, it’s very important to have the resources well catalogued, available and with 
quality to create quality courses, but quality courses don’t just depend on quality 
resources, but also in the design of activities to reach learning objectives. 

Being a multipurpose platform it can be applied to several kinds of matters, stu-
dents, and learning strategies, in both training and educational environments being 
able to be fully integrated with other systems. 

In terms of future work, we will add the level B of the IMS LD specification in the 
learning design tool, to include properties and generic conditions. In the adaptive 
subsystem we will add some functionality according to the IMS Question and Test 
Interoperability and Enterprise specification. In the KM subsystem we will add the 
feature of course quality evaluation through the development of some tools. 
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Cruz, José Bulas II-214
Cuadra-Fernández, Dolores II-381
Cuesta, Eduardo I-432
Cunha, Manuela II-353
Czejdo, Bogdan D. II-295

Dafoulas, Georgios II-175
Daradoumis, Thanasis I-444
da Silva, Rafaella A. Lopes II-365
de Abajo, Beatriz Sainz I-75
de Andrés, Javier I-537



602 Author Index

de Beer, Carel S. II-266
de Castro Lozano, Carlos I-75
De Kraker, Joop I-465
de la Rosa, Ramón I-383
de la Torre-Dı́ez, Isabel I-357
de la Torre Dı́ez, Isabel I-75
del Carmen Mart́ınez, Maŕıa I-427
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Gonçalves, Dulce II-214
Gonzalez, Alfredo Zapata I-105
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Muñoz-Ubando, L.A. I-289
Murgante, Beniamino II-243
Murray, Maria II-26
Musial, Katarzyna I-238

Nefti, Samia I-350
Nienaber, Rita II-443
Noble, Elizabeth I-564
Noda, Marcia II-336
Nowak, Jeffrey I-500
Ntaliani, Maria II-435
Nunes, Luciano Comin II-136
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Žemlička, Michal II-85
Zschocke, Thomas I-60


	Cover
	Communicationsin Computer and Information Science 111
	Knowledge Management, Information Systems, E-Learning, and Sustainability Research, Part I
	ISBN-13 9783642163173
	Preface
	Organization
	Table of Contents – Part I
	Table of Contents – Part II


	Generic Competences for the IT Knowledge Workers: A Study from the Field
	Introduction
	Competency: The Technical and the Generic
	The Study: Putting Generic Competencies into a Software Engineering Career Structure
	Research Design
	Sample Description
	Results and Discussion
	Competency Level Proposal

	Conclusions and Future Work
	References

	Ontology-Based Modelling of Ocean Satellite Images 
	Introduction
	Ontology Based Modelling of Ocean Satellite Images
	Using the Protegé Tool

	Use of the Question and Test Specification to Define Adaptive Test
	Introduction
	Applicable Standards and Specifications
	Standardized Description of Educative Test
	Double Adaptation Test
	QTI Elements to Perform the Adaptation

	Implementation and Results Obtained
	Conclusions
	References

	A Survey on Ontology Metrics
	Introduction
	Metric Definitions
	Tools That Implement Metrics
	Comparing Metrics
	Conclusions and Future Work
	References

	The Impact of Team Project on Students’ Learning: An Analysis of a Global IT Management Course
	Introduction
	Research Background
	Literature Review
	The Assessment through a Team Project in a Global IT Management Course
	Research Methodology

	Data Analysis and Results
	Lessons Learned
	Conclusions and Recommendations
	References

	LONS: Learning Object Negotiation System
	Introduction
	Main AIMS
	Description of the Developed Project
	Determining the Scope of the System
	Identification of the Technological Environment
	Identification of Participants and End Users

	Conclusions
	References

	Knowledge Services for Knowledge Workers
	Introduction
	Design Principles of Knowledge Services
	Open Knowledge Model
	Learner-Centered
	Collaborative and Participatory
	ICT-Enabled

	Design Framework of Knowledge Services Platform
	Knowledge Support Layer
	Knowledge Organization Layer
	Knowledge Resource Layer
	Knowledge Service Layer
	Context Layer

	Prototype Systems Being Developed
	Conclusions
	References

	Towards an Ontology for the Description of Learning Resources on Disaster Risk Reduction
	Introduction
	Enhanced Knowledge Sharing with Ontologies
	Ontologies on Disaster and Risk
	Ontologies for Educational Purposes

	Constructing a Domain Ontology for DRR Learning Resources
	Conclusions and Future Work

	Designing an Instrument to Measure the QoS of a Spanish Virtual Store
	Introduction
	Background
	Development of the Instrument
	Pilot Survey - Exploratory Factor Analysis
	Reliability Survey - Confirmatory Factor Analysis

	Conclusions
	References

	The Applications of Mindfulness with Students of Secondary School: Results on the Academic Performance, Self-concept and Anxiety
	Introduction
	Method
	Participants
	Materials
	Design and Procedure

	Results
	Discussion
	References

	An Infrastructure Approach for the Evaluation of E-Learning
	Introduction
	Dimensions and Parameters for Evaluation
	Cognitive Dimension
	Epistemological Dimension
	Social Dimension
	Technical Dimension
	Summary
	Outlook
	References

	Metadata and Ontologies in Learning Resources Design
	Introduction
	Knowledge Acquisition
	Knowledge Discovering
	Knowledge Extraction

	Knowledge Representation
	LOSO Ontology Model
	Representation of Rules in SWRL

	Knowledge Use: The Pedagogical Resource Classifier
	Initial Testing
	Conclusions and Future Works
	References

	Open Integrated Personal Learning Environment: Towards a New Conception of the ICT-Based Learning Processes
	Introduction
	Personal Learning Environments
	Architectures Oriented to Services in Educational Web Environments
	Architecture Proposal
	Other Applications
	Conclusions
	References

	An Assessment of Node Classification Accuracy in Social Networks Using Label-Dependent Feature Extraction
	Introduction
	Related Work
	Node Classification Using Label-Dependent Features
	Experiments
	Data Sets
	Classification
	Results

	Conclusions and Future Work
	References

	Improving Web Search and Navigation Using Summarization Process
	Introduction
	Personalized Searching Framework
	Inside Summarization
	Summarization System Architecture
	Considerations
	References

	PRIOR-WK&E: Social Software for Policy Making in the Knowledge Society
	Introduction
	Background
	Knowledge Society
	Policy Making
	E-Cognocracy

	The Effectiveness in Policy Making in Knowledge Society
	PRIOR-WK&E: Social Software for Policy Making
	Conclusions
	References

	Learning Assessment Using Wikis: Integrated or LMS Independent?
	Introduction
	Integrated in LMS, or Standalone Wiki?
	Learning in Wikis: Assessment, Feedback and Grading
	Including the Findings on the Moodle 2.0 Wiki Engine
	Future Work and Aknowledgements
	References

	How to Analyze Company Using Social Network?
	Introduction
	Enron
	Enron Email Dataset Specification
	Enron Communication Social Network

	Organizational Structure Evaluation
	Evaluation for the Enron Company
	Conclusions and Future Work
	References

	Teacher, What Do You Mean by “Creativity”? An Italian Survey on the Use of ICT to Foster Student Creativity
	Introduction
	The Survey: Aims and Methods
	Results
	The Meaning of Creativity
	School – Creativity Relationships
	Actions towards Creativity Development
	Perceived Role/Potential of ICT to Foster Creativity
	Actual ICT Based Actions to Support Creativity
	ICT Tools Used to Support Creativity

	Discussion and Conclusions
	References

	Turisbook: Social Network of Tourism with Geographical Information
	Introduction
	Objectives
	Description of the Developed System
	Functionality
	Interface
	Implementation

	Future Work
	References

	Sustaining Tunisian SMEs’ Competitiveness in the Knowledge Society
	Introduction
	Background on “Knowledge Divide” and “Digital Divide”
	Assessing Tunisian Macro-economic Context in the Digital Economy

	Research Design
	Research Findings: The Adoption of ICTs and e-Business in Tunisian SMEs
	Conclusions and Future Development
	References

	An Approach to Metadata Generation for Learning Objects
	Introduction
	Learning Object and Metadata Generation
	Learning Object Similarity

	Metadata Assisted Generation for Learning Objects
	Extracting
	Identification
	Searching and Selection
	Recommending

	Conclusions and Future Works
	References

	Web-Based Learning Information System for Web 3.0
	Introduction
	Web/eLearning 3.0
	Preparing for Web/eLearning 3.0
	Subsystems and Tools
	Integration with Other Systems and Mobility of Resources

	Conclusions
	References

	Immersive Environments – A Connectivist Approach
	Introduction
	The Study
	Connectivism and Connective Knowledge
	Connectivism and Immersive Worlds
	Conclusion
	References

	ICT-Supported Education; Learning Styles for Individual Knowledge Building
	Introduction
	Low Integration of ICT

	Contemporary Pedagogical Approaches
	Learning Styles
	Social Software/Web 2.0
	System Dynamics and Simulations
	How to Train Teachers
	Professional Development
	The E-Teaching Courses

	References

	Effective Design and Evaluation of Serious Games: The Case of the e-VITA Project
	Introduction: Learning and Serious Games
	The e-VITA Project
	The Development of the e-VITA Serious Games
	Prototype Evaluation
	Conclusion
	References

	A Method for Group Extraction in Complex Social Networks
	Introduction
	Related Work
	Complex Multi-layered Social Networks
	Multi-layered Clustering Coefficient in the Complex Multi-layered Social Network
	Local Clustering Coefficient in the 1-Layered Social Network
	Multi-layered Local Clustering Coefficient for Complex Multi-layered Social Networks
	Multi-layered Clustering Coefficient in the Extended Neighbourhood
	Multi-layered Clustering Coefficient in the Reduced Neighbourhood

	A New Method for Group Extraction in the Complex Multi-layered Social Network Based on Multi-layered Clustering Coefficients
	Why Do We Need Yet Another Method for Group Extraction
	General Concept of Method for Group Extraction

	Experiments
	Conclusions
	References

	Usability Evaluation of Web-Based Collaboration Support Systems: The Case of CoPe_it!
	Introduction
	Usability Evaluation: Methods and Techniques
	Critical Issues about Usability Evaluation in Contemporary Web-Based Collaboration Support Systems
	The Proposed Usability Evaluation Methodology
	Evaluating CoPe_it!
	Conclusion
	References

	User Interface Composition with COTS-UI and Trading Approaches: Application for Web-Based Environmental Information Systems
	Introduction
	Related Work
	An Example Scenario
	Automatic Cotsget-Based User Interfaces
	Conclusions and Future Work

	A Module for Adaptive Course Configuration and Assessment in Moodle
	Introduction
	The Lecomps Learning Management System
	Integration
	Conclusions and Future Work

	User Acceptance of a Software Tool for Decision Making in IT Outsourcing: A Qualitative Study in Large Companies from Sweden
	Introduction
	Research Background
	Description of the IT Outsourcing Tool (ITO Tool)
	Risk Assessment of IT Outsourcing
	Research Methodology
	Perceived Usefulness
	Perceived Ease of Use
	Attitude towards Use Are the Impressions from Perceived Usefulness and Ease of Use
	Behavioural Intention to Use, Are Dependent on the Attitude of the Decision Tool

	Results from User Acceptance of IT Outsourcing Tool (IT)
	User Acceptance of Company A
	User Acceptance of Company B
	User Acceptance of Company C
	User Acceptance of Company D

	Conclusions and Recommendations
	In Which Way Can the ITO Tool Be Accepted for Some Decision Makers in IT Outsourcing in the Large Swedish Companies?
	What Contribution Can Be Provided to the ITO Tool?

	References

	Cubic Satellites, Vanguard Technology Integration, an Educational Opportunity of Modernization in Mexico
	Introduction
	An Opportunity at the Education Sector
	CubeSat Statistics 2003 – 2008
	Human Resource Generation
	CubeSat State of the Art in M\'{e}xico
	Involvement and Proposal of the Robotics Institute in Yucatan CubeSat Program
	Conclusions
	References

	Using Learning Objects in Games
	Introduction
	Literature Review
	Educational Game Learning Object
	Background
	Learning Object Attributes
	Educational Game Learning Object Attributes

	Tranformation of Learning Object for Games
	Conclusion
	References

	E-MEMORAe2.0: A Web Platform Dedicated to Organizational Learning Needs
	Introduction
	Organizational Learning
	Definition
	Organizational Learning Process

	Platform Used in an Organizational Learning Context
	Content Management Platform
	Collaborative Platform
	Limits of the Existing Platform

	MEMORAe2.0
	Manage the Expertise Field of the Organization
	Favor Collaboration: Define Communities of Practice and Theirs Aims

	Conclusion

	Approaches to Learning and Kolb’s Learning Styles of Undergraduates with Better Grades
	Introduction
	Research Questions
	Method
	Participants
	Data-Gathering

	Findings and Discussion
	Kolb’s Learning Styles and Students with Better Grades
	Approaches to Learning and Students with Better Grades

	Conclusions
	References

	Semantically Enriched Tools for the Knowledge Society: Case of Project Management and Presentation
	Motivation
	Semantic Wiki
	Project Management and Presentation Using a Wiki
	Semex — Semantic Annotations in the Wiki
	Technology
	Functionality

	System Integration
	Conclusion

	Application of Scientific Approaches for Evaluation of Quality of Learning Objects in eQNet Project
	Introduction
	Methodology of the Research
	Literature Analysis and Research Results
	Learning Objects Quality Evaluation Model
	Learning Objects Quality Evaluation Method
	Social Tagging in eQNet

	Conclusion and Recommendations
	References

	Empowering the Design and the Sharing of Learning Plans by Means of Net Technologies: The IAMEL System
	Introduction
	The IAMEL System at a Glance
	The IAMEL Pedagogical Plans

	The IAMEL System: Relevant Technical Features and Key Innovative Aspects
	Conclusive Remarks
	References

	Survey on Intelligent Assistance for Workplace Learning in Software Engineering
	Introduction
	The Survey
	Findings
	Learning Behavior
	Preferences for Learning Assistance
	TEL Integration
	Information Sources for Learning

	Conclusion
	References

	V-NIP Ceaser: Video Stabilization System
	Introduction
	Background
	System Design
	Motion Estimation
	Background Segregation
	Rudimentary Replication

	Conclusion
	References

	Using Wikis to Learn Computer Programming
	Introduction
	Wikis in Learning
	Computer Programming Learning
	Teaching Innovation Wiki Activity
	Conclusions
	References

	The Enterprise 2.0 Concept: Challenges on Data and Information Security
	Introduction
	Implications of the Web 2.0 Phenomenon for Enterprises
	Enterprise 2.0: Challenges on Data and Information Security
	Security Recommendations
	Conclusions
	References

	Development of a Sensor Network System for Industrial Technology Education
	Introduction
	Development of Sensor Network Environment
	Implementation
	Conclusions
	References

	A Study of Successful and Unsuccessful Online Learning Environment Experiences
	Introduction
	Methodology
	Overview of Collected Experiences
	Main Learnings by System Type
	Learning Management System (LMS) Experiences
	LMS and Collaborative Environment (CE) Experiences
	Collaborative Environment Experiences

	Conclusions
	References

	Assistance System for Disabled People: A Robot Controlled by Blinking and Wireless Link
	Introduction
	System Objectives
	System Structure
	System Implementation
	System Performance Evaluation
	Conclusions
	References

	Security System Technologies Applied to Ambient Assisted Living
	Introduction
	System Architecture
	Management and Control Module
	Sensor Network

	Case of Study: Nurse at Home
	Conclusions
	References

	E-Commerce Sites: Use Intention by Brazilians
	Introduction
	Unified Theory of Acceptance Use of Technology (UTAUT)
	Working Assumptions
	Results, Analysis and Conclusion

	Instructional Leadership and Schools Effectiveness
	Introduction
	School Effectiveness
	School Leadership and Management
	Instructional Leadership
	Conclusions
	References

	Conversation Threads Hidden within Email Server Logs
	Introduction
	Related Methods
	Perceptual Method
	Email Specific Methods
	Text Recognition of Subject and Body

	The Method of Thread Detection for Email Communication
	File Format
	Cleaning and Thread Extraction

	Experiments
	Enron Email Dataset
	WrUT Email Logs

	Conclusions and Future Work
	References

	Mobile System to Guide Blind People in a Well-Known Environment
	Introduction
	General Description and Methodology Used
	Database
	Monitor Client Application
	Server

	Java ME Client and Artificial Vision Module
	Java ME Client
	Artificial Vision System
	Rules-Based Expert System

	Results and Contribution to the Field
	Conclusion
	References

	Indexing Moving Objects: A Real Time Approach
	Introduction
	Problem Definition
	Partial Persistence
	The Solution
	Data Structures
	Algorithm to Handle Incoming Messages
	Analysis of the Solution

	Dealing with the Rebalancing I/Os
	References

	The Study in Group: A Case
	Introduction
	Preliminaries
	Activity
	Practice Days
	Results

	A Criticism on the Bologna's Learning Strategies
	Introduction
	Framework
	Brief Description of Activities
	Conclusions

	Application of Scientific Approaches for Evaluation of Quality of Learning Objects in eQNet Project
	Introduction
	Methodology of the Research
	Literature Analysis and Research Results
	Learning Objects Quality Evaluation Model
	Learning Objects Quality Evaluation Method
	Social Tagging in eQNet

	Conclusion and Recommendations
	References

	Exploring Learning through Audience Interaction in Virtual Reality Dome Theaters
	Introduction
	Learning in Technology-Enhanced Contexts
	Virtual Reality in Education
	Immersive Displays and Learning
	Audience Interactivity

	Conclusion
	References

	Students’ Everyday Use of Web 2.0 Collaboration Tools and Use within Moodle
	Introduction
	Web 2.0 and Tools in Moodle
	Research Methodologies
	Results
	Conclusion
	References

	Enhancing Collaborative Learning through Group Intelligence Software
	Introduction
	Theoretical Framework
	Method
	The Task and Groups Arrangement
	Structure of the Team Project
	Group Intelligence Software and Group Intelligence Lab
	Academic Tutors and Employer Mentors

	Outcomes
	Feedback
	Student Feedback
	Employer Feedback

	Conclusion
	References

	A Queuing Theory and Systems Modeling Course Based on Unified Modeling Language (UML)
	Introduction
	Course Schedule
	Basic Concepts of Queuing Theory
	UML Diagrams
	Laboratory Assignment

	Evaluation of the Teaching Method
	Conclusion and Future Work
	References

	`The Lived Experience of Climate Change´: An Interdisciplinary and Competence-Based Masters Track Using Open Educational Resources and Virtual Mobility
	Introduction
	Expanding the Knowledge Base of Climate Change Education
	Incorporating Natural Resource Expertise: The Case of Water
	Virtual Mobility and Open Access in a Competence-Based Approach
	Conclusion
	References

	Student Performance in Online Project Management Courses: A Data Mining Approach
	Introduction
	Research Objective and Methodology
	The Modeling Phase; The Main Findings
	Conclusions and Further Development
	References

	Effects of Digital Footprint on Career Management: Evidence from Social Media in Business Education
	Introduction
	Social Capital Theories and Career Success
	Digital Footprint
	Typology
	Method
	Empirical Evidence
	Conclusions
	References

	Design of a Learning Environment for Management Education The Case of EduORG2.0 at the University of Pisa
	Introduction
	A Framework for Education 2.0
	The Case of EduORG2.0
	Integrating the Institutional VLE
	EduORG 2.0 Approach
	Students’ Feedback

	Helping Students View Ning as a Personal Learning Network
	References

	An Approach to Curriculum Design for Computer Science
	Introduction
	Science, Knowledge, Skills and Curriculum
	Modelling of Educational Program Development
	Curriculum Development as Information Processing
	Principles of Curriculum Design
	Curriculum Core
	Conclusions
	References

	3D Visualization in Elementary Education Astronomy:Teaching Urban Second Graders about the Sun, Earth, and Moon
	Introduction and Theoretical Background
	The Study
	Research Questions

	Literature Review
	3D Stereoscopic Vision and Virtual Reality Systems
	3D Visualization and Elementary Education
	Virtual Reality Systems in K-16 Astronomy Education

	Methodology
	Prototype System Configuration
	Implementation
	Assessment

	Conclusions
	References

	Applying CIPP Model for Learning-Object Management
	Introduction
	Learning Objects Context Evaluation
	Learning Objects Input Evaluation
	Learning Objects Process and Product Evaluation
	Conclusions
	References

	An Interactive Learning Environment for Teaching the Imperative and Object-Oriented Programming Techniques in Various Learning Contexts
	Introduction
	The Pedagogical Features of Karel and objectKarel
	Potential Uses of the Environments and Experiences so Far
	Teaching Programming Concepts Regardless of Students’ Age
	Teaching Basic Programming Concepts and Principles of the Procedural or/and the Object-Oriented Programming Techniques
	Helping Students Overcome the Difficulties Faced in a Conventional Teaching
	Preparing Students for Their Transition to a Conventional Procedural or Object-Oriented Language
	Presenting Comparatively the Principles of the Procedural and OO Programming Techniques
	Presenting Problem-Solving Techniques
	Self-learning of Programming Concepts/Principles

	Conclusions and Plans for Further Research
	References

	An Empirical Study of IT Use in Pakistani Civil Society Organizations
	Introduction
	Empirical Work
	Online Questionnaire
	Case Studies

	Conclusion
	References

	Towards Understanding IT Needs of Social Activists: The Case of the World Social Forum 2006 Organizing Process
	Introduction
	Research Methods
	Organizational Structure
	Organizing Process
	Execution
	IT Support in the WSF Karachi Event
	Lessons Learned
	Conclusion
	References

	Assessing the Liquidity of Firms: Robust Neural Network Regression as an Alternative to the Current Ratio
	Introduction
	Review of Literature
	The Models
	The Database: Basic Design of the Analysis
	Results
	Concluding Remarks and Implications for Government Consulting
	References

	An Innovation Teaching Experience Following Guidelines of European Space of Higher Education in the Interactive Learning
	Introduction
	Teaching and Quality Framework at the UGR
	Description of the Subject Solid Waste Treatment, Handling and Recovery
	The Subject in Environmental Science Degree
	Objectives
	Skills to Be Developed
	Subject Structure
	Applying Tools and Techniques
	Evaluation of Students' Knowledge and Skills

	Description of Web Site
	Software
	Web Site Interface Description
	Homepage of the Subject Solid Waste Treatment, Handling and Recovery

	Results in Course 2007/2008
	Resources
	Evaluation of Students' Knowledge and Skills
	Evaluation of the Experience in Course 2007/2008

	Conclusions

	An Ontology-Based Framework for Web Service Integration and Delivery to Mobility Impaired Users
	Introduction
	The Ontologies
	Service Alignment
	Service Integration
	Service Invocation

	An Indicative Scenario
	Implications and Future Work
	References

	Knowledge Management through the Equilibrium Pattern Model for Learning
	Introduction
	Learning Theories
	Behaviorist Learning Theory
	Cognitive Learning Theory
	Constructivist Learning Theory
	Social Learning Theory
	Learning and Practice

	Equilibrium Concept in Learning
	Disequilibrium/Equilibrium Formulation

	Application of the Equilibrium Pattern Model for an Effective Learning
	Case Study: Qualitative Evaluation of the Equilibrium Model
	Impact of the Equilibrium Model on Government Initiatives
	Conclusions
	References

	Accelerated Modular Multiplication Algorithm of Large Word Length Numbers with a Fixed Module
	Introduction
	Principal Notations and Effectiveness Estimation Model of the Modular Multiplication Algorithms
	Brief Analysis of the Contemporary State of the Acceleration Problem: The Software Implementation of the Modular Multiplication
	Analysis of the Possibilities of Accelerating the Modular Multiplication in the Information Security Systems
	Modular Multiplication Organization Based on Pre-computations with the Fixed Module
	Conclusions
	References

	Check Sum Optimization for Transmission and Storage of Digital Information
	Introduction
	Analysis of the Error Detection Problems during the Transmission and Storage of the Digital Information
	Optimization of the Check Sum Coding
	Conclusions
	References

	A Web-Based Learning Information System Resource and Knowledge Management
	Introduction
	Standards and Specifications Comparative Analysis
	AHKME Description
	Learning Objects Manager and Learning Design Subsystem
	Knowledge Management Subsystem
	Adaptive Subsystem
	Visualization and Presentation Subsystem

	Conclusions
	References

	Author Index


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


