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Foreword

The 19th International Conference on Human—Computer Interaction, HCI International
2017, was held in Vancouver, Canada, during July 9-14, 2017. The event incorporated
the 15 conferences/thematic areas listed on the following page.

A total of 4,340 individuals from academia, research institutes, industry, and gov-
ernmental agencies from 70 countries submitted contributions, and 1,228 papers have
been included in the proceedings. These papers address the latest research and
development efforts and highlight the human aspects of design and use of computing
systems. The papers thoroughly cover the entire field of human—computer interaction,
addressing major advances in knowledge and effective use of computers in a variety of
application areas. The volumes constituting the full set of the conference proceedings
are listed on the following pages.

I would like to thank the program board chairs and the members of the program
boards of all thematic areas and affiliated conferences for their contribution to the
highest scientific quality and the overall success of the HCI International 2017
conference.

This conference would not have been possible without the continuous and unwa-
vering support and advice of the founder, Conference General Chair Emeritus and
Conference Scientific Advisor Prof. Gavriel Salvendy. For his outstanding efforts,
I would like to express my appreciation to the communications chair and editor of HCI
International News, Dr. Abbas Moallem.

April 2017 Constantine Stephanidis



HCI International 2017 Thematic Areas
and Affiliated Conferences

Thematic areas:

Human—Computer Interaction (HCI 2017)
Human Interface and the Management of Information (HIMI 2017)

Affiliated conferences:

17th International Conference on Engineering Psychology and Cognitive Ergo-
nomics (EPCE 2017)

11th International Conference on Universal Access in Human—Computer Interac-
tion (UAHCI 2017)

9th International Conference on Virtual, Augmented and Mixed Reality (VAMR
2017)

9th International Conference on Cross-Cultural Design (CCD 2017)

9th International Conference on Social Computing and Social Media (SCSM 2017)
11th International Conference on Augmented Cognition (AC 2017)

8th International Conference on Digital Human Modeling and Applications in
Health, Safety, Ergonomics and Risk Management (DHM 2017)

6th International Conference on Design, User Experience and Usability (DUXU
2017)

5Sth International Conference on Distributed, Ambient and Pervasive Interactions
(DAPI 2017)

5th International Conference on Human Aspects of Information Security, Privacy
and Trust (HAS 2017)

4th International Conference on HCI in Business, Government and Organizations
(HCIBGO 2017)

4th International Conference on Learning and Collaboration Technologies (LCT
2017)

Third International Conference on Human Aspects of IT for the Aged Population
(ITAP 2017)



10.

11.
12.

13.

14.

15.

16.

17.

18.

Conference Proceedings Volumes Full List

. LNCS 10271, Human—Computer Interaction: User Interface Design, Development

and Multimodality (Part I), edited by Masaaki Kurosu

LNCS 10272 Human—Computer Interaction: Interaction Contexts (Part II), edited
by Masaaki Kurosu

LNCS 10273, Human Interface and the Management of Information: Information,
Knowledge and Interaction Design (Part I), edited by Sakae Yamamoto

LNCS 10274, Human Interface and the Management of Information: Supporting
Learning, Decision-Making and Collaboration (Part II), edited by Sakae
Yamamoto

LNAI 10275, Engineering Psychology and Cognitive Ergonomics: Performance,
Emotion and Situation Awareness (Part 1), edited by Don Harris

LNAI 10276, Engineering Psychology and Cognitive Ergonomics: Cognition and
Design (Part 1), edited by Don Harris

. LNCS 10277, Universal Access in Human—Computer Interaction: Design and

Development Approaches and Methods (Part I), edited by Margherita Antona and
Constantine Stephanidis

LNCS 10278, Universal Access in Human—Computer Interaction: Designing
Novel Interactions (Part II), edited by Margherita Antona and Constantine
Stephanidis

LNCS 10279, Universal Access in Human—Computer Interaction: Human and
Technological Environments (Part III), edited by Margherita Antona and
Constantine Stephanidis

LNCS 10280, Virtual, Augmented and Mixed Reality, edited by Stephanie Lackey
and Jessie Y.C. Chen

LNCS 10281, Cross-Cultural Design, edited by Pei-Luen Patrick Rau

LNCS 10282, Social Computing and Social Media: Human Behavior (Part I),
edited by Gabriele Meiselwitz

LNCS 10283, Social Computing and Social Media: Applications and Analytics
(Part II), edited by Gabriele Meiselwitz

LNAI 10284, Augmented Cognition: Neurocognition and Machine Learning
(Part I), edited by Dylan D. Schmorrow and Cali M. Fidopiastis

LNAI 10285, Augmented Cognition: Enhancing Cognition and Behavior in
Complex Human Environments (Part II), edited by Dylan D. Schmorrow and
Cali M. Fidopiastis

LNCS 10286, Digital Human Modeling and Applications in Health, Safety,
Ergonomics and Risk Management: Ergonomics and Design (Part I), edited by
Vincent G. Duffy

LNCS 10287, Digital Human Modeling and Applications in Health, Safety,
Ergonomics and Risk Management: Health and Safety (Part II), edited by
Vincent G. Duffy

LNCS 10288, Design, User Experience, and Usability: Theory, Methodology and
Management (Part I), edited by Aaron Marcus and Wentao Wang



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Conference Proceedings Volumes Full List

LNCS 10289, Design, User Experience, and Usability: Designing Pleasurable
Experiences (Part II), edited by Aaron Marcus and Wentao Wang

LNCS 10290, Design, User Experience, and Usability: Understanding Users and
Contexts (Part III), edited by Aaron Marcus and Wentao Wang

LNCS 10291, Distributed, Ambient and Pervasive Interactions, edited by Norbert
Streitz and Panos Markopoulos

LNCS 10292, Human Aspects of Information Security, Privacy and Trust, edited
by Theo Tryfonas

LNCS 10293, HCI in Business, Government and Organizations: Interacting with
Information Systems (Part I), edited by Fiona Fui-Hoon Nah and Chuan-Hoo Tan
LNCS 10294, HCI in Business, Government and Organizations: Supporting
Business (Part II), edited by Fiona Fui-Hoon Nah and Chuan-Hoo Tan

LNCS 10295, Learning and Collaboration Technologies: Novel Learning
Ecosystems (Part I), edited by Panayiotis Zaphiris and Andri loannou

LNCS 10296, Learning and Collaboration Technologies: Technology in Education
(Part II), edited by Panayiotis Zaphiris and Andri Ioannou

LNCS 10297, Human Aspects of IT for the Aged Population: Aging, Design and
User Experience (Part 1), edited by Jia Zhou and Gavriel Salvendy

LNCS 10298, Human Aspects of IT for the Aged Population: Applications, Ser-
vices and Contexts (Part II), edited by Jia Zhou and Gavriel Salvendy

CCIS 713, HCI International 2017 Posters Proceedings (Part I), edited by
Constantine Stephanidis

CCIS 714, HCI International 2017 Posters Proceedings (Part II), edited by
Constantine Stephanidis
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HCI International 2018

The 20th International Conference on Human—Computer Interaction, HCI International
2018, will be held jointly with the affiliated conferences in Las Vegas, NV, USA, at
Caesars Palace, July 15-20, 2018. It will cover a broad spectrum of themes related to
human—computer interaction, including theoretical issues, methods, tools, processes,
and case studies in HCI design, as well as novel interaction techniques, interfaces, and
applications. The proceedings will be published by Springer. More information is
available on the conference website: http://2018.hci.international/.

General Chair
Prof. Constantine Stephanidis
University of Crete and ICS-FORTH

Heraklion, Crete, Greece
E-mail: general_chair@hcii2018.org

http://2018.hci.international/
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Abstract. While technology has improved the speed, accuracy, and effi-
ciency of work, its prolonged use also weakens users’ cognitive abilities
over time. By creating usable, efficient, emotive, and engaging experi-
ences, HCI researchers and practitioners have inadvertently led users to
offload their innate capabilities onto their devices. How should technology
be (re)designed so as to reduce the negative effects of on users’ cognitive
abilities when used over time? In this paper, we discuss a set of design
principles intended to help designers consider how long-term use of their
artefacts could maintain and even improve users’ unassisted abilities and
reduce negative impacts of over-reliance on technology. We illustrate the
design principles by redesigning commonly-used applications, and report
the findings from a workshop conducted with digital natives to obtain
feedback on these redesigned applications.

Keywords: Design practice -+ Technology use over time - Persuasive
System Design - User interface - Gamification

1 Motivation

While technology has improved the speed, accuracy, and efficiency of work, its
prolonged use also weakens users’ cognitive skills over time. By automating our
cognitive tasks such as problem-solving and decision-making, we reduce our abil-
ity to “translate information into knowledge and knowledge into know-how” [1].

Many research efforts conducted among different domains corroborate this.
Through a series of experiments van Nimwegen and colleagues observed that
computer-game players who received minimal guidance in the game had better
conceptual understanding of the game, strategised better and finished the game
faster than players who received assistance from the system [2]. Similar obser-
vations were made with experiments involving the use of everyday applications
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like planning software [3,4]. The theory of technology dominance [5] (studied
and tested in accounting and taxation, e.g. [6-8]) discusses how both experi-
enced and novice decision makers may become reliant on decision aids. In the
case of novice users, they end up not acquiring domain expertise at all and as
a result, they come to rely on the decision aid, whereas, in experienced users,
there is a de-skilling effect due to over-reliance on the decision aid when the task
complexity, decision aid familiarity, and cognitive fit are all high. A study on
cab drivers’ reliance on GPS units concludes that it causes atrophy of drivers’
hippocampus [9]. Our ability to read long articles has decreased, owing to bite-
sized information readily presented over the Internet [10]. A series of recent
experiments indicates that the ready availability of information online weak-
ens our memory [11]. Architects seem to have lost their sense of scale due to
employing computer-aided designing over paper-drawing [12]. The shortcomings
of spell-checker software discussed in [13] exemplify automation complacency,
i.e., the user becomes less vigilant about system’s output due to a false sense
of confidence in the system’s accuracy [1]. Simply knowing that an experience
has been photographed with a digital camera weakens a person’s memory of the
experience [14].

2 Need for Redesign

We see a need to propose a new set of design principles in the wake of growing
evidence on the negative impact of prolonged use of technology. This is because
traditionally human-computer interaction (HCI) has emphasized on usability,
optimization, and efficiency, in order to reduce cognitive overload on the user
with a task at hand. This approach increases the overall productivity of users, but
it also makes them offload their innate capabilities onto the plethora of ‘smart’
devices surrounding them. Borgmann introduces the concept of ‘devices’ in his
‘device paradigm’ and describes them as highly commoditised and disengaging
us from our surroundings [15]. He argues that as result of using devices, skilled
engagement with one’s environment is no longer required. Hence the satisfaction
of adeptly completing a task is now replaced by passive consumption of tech-
nology. One may argue that engagement with digital technologies could increase
certain capabilities of the user that are directly related to the interaction with
technology. For example, because of working more on a PC, one’s typing skills
in terms of speed, would improve. However, spell-check and autocorrect software
functionality may actually reduce the user’s inherent spelling abilities.

Unlike the more observable and immediate physical effects of over-reliance
on technology, the cognitive effects are likely long-term, thus may be more dif-
ficult to discern and reverse when they have become observable. How should
technology be (re)designed so as to reduce the negative effects of on users’ cog-
nitive abilities when used over time? Many of the design guidelines/heuristics
such as Nielsen’s heuristics [16] and Shneiderman’s Golden Rules [17] focus on
designing for efficiency and usability, as these have been the main aims and
goals of many consumer hardware/software products in the past. As we spend
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increasingly longer hours interacting with IT devices, this trend is expected to
increase, thus a shift of design approach is a timely and necessary endeavor.

In the next section, we summarise some alternative points of view on
designing for usability and how they address the limitations of the efficiency/
productivity- and user satisfaction-focused interactions which we have been aim-
ing for today. Then in Sect.4, we summarise our design exercises that con-
sider some of the commonly-used applications today and come up with artefacts
that may support minimising the negative cognitive effects of use over time.
Section 4 also reports the findings from a half-day workshop with 21 young par-
ticipants who discussed and gave feedback on the designed artefacts. Section b
then extracts from the design exercises and the findings from the workshop, the
common and essential factors and concepts that may serve as principles for any
future designs to ensure minimal negative long-term consequences in the use of
any interactive application.

3 Discussion of Related Work

There is increasing discussion in the HCI community about design approaches
that run counter to accepted design practices. In this section, we highlight four
related design approaches that may inform how we can come up with principles
for helping designers consider how long-term use of their artefacts could maintain
and even improve users’ unassisted abilities and reduce negative impacts of over-
reliance.

3.1 The Philosophy of “slow” Technology

Hallnas and Redstrom [18] explore creating ‘slow technology’ for supporting
reflection over efficiency in performance. They describe slow technology as one
where the user “takes time to: learn how it works, understand why it works
the way it works, apply it, see what it is, find out the consequences of using
it.” While such slowness is considered to be bad design as it could cause user
frustration, it could be intentionally leveraged to provide opportunities for the
user to reflect on/while using the technology.

This philosophy has been applied in a variety of applications. Hessenwahl
and Klapperich [19] compare the experiences of brewing coffee in automated
and manual ways and recommends an “experience-centred design” of everyday
automation. If response time of search systems were to be compromised, while
the perceived quality of results may be low, in certain scenarios the actual search
results may be of greater value to the user, as discussed in [20]. A reflective app-
roach for motivating people to increase their physical activity has been discussed
in [21].

3.2 “Hard-to-use” Interfaces

There is growing evidence that sometimes what is traditionally viewed as
“usability issues” may actually benefit the user sometimes [22]. The work of
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Cockburn et al. [23] discusses how user interfaces that require more user effort
improve users’ spatial memory and benefit the learning of spatial tasks. However,
this extra effort has to be meaningful and discretionary i.e. the user is not man-
dated to go through additional effort, but willingly chooses to do so [24]. Pierce
and Paulos’ work [25] is aimed at studying what affordances can be provided
through counter functional things and intentionally designed limitations. This
approach of introducing “counter functionality” takes “hard-to-use” systems to
an extreme by suggesting the opposition or even omission of functionality to
actually provide the feature.

3.3 (In)appropriateness of Technology and “Undesigning”

Baumer and Silberman [26] discuss a series of questions aimed to help design
practitioners to gauge the appropriateness of using technology to solve problems
in specific contexts. They ask designers to consider if a problem can be solved
using a “low-tech” or even non-technological solution. When designers choose
to provide a technological solution, they have to consider if the solution does
more harm than the good it provides. Finally, designers have to ascertain if the
technology they choose solves the actual problem, or just a representation of the
problem that can be solved by that technology.

Pierce [27] proposes “undesigning of technology” i.e. elimination of design,
to negate the harmful effects of technology, on social and environmental issues,
through design. One of the design elimination approaches discussed in this paper
is the use of persuasive design. While the approach is generally thought of as
persuading users to behave in an intended manner, Pierce proposes the use of self-
inhibition, that is, designing technology that inherently inhibits its own usage.
The author also explains how the principles of persuasive design (discussed in the
next sub-section) can in fact be applied to dissuade undesirable user behaviour
or attitudes.

3.4 Persuasive System Design and Gamification

Persuasive system design and persuasive technologies have been extensively
used for promoting behaviour change for health and safety [28], supporting self-
management of health [29], promoting sustainable behaviours [30], help overcome
substance addiction [31], in web-based learning environments [32], and even for
contributing to crowd-funding campaigns [33].

The persuasive system design (PSD) framework proposed by [34] discusses
design principles for primary task support (including guiding users in moving
closer to attaining desired behaviour/attitude, providing tailored and person-
alised content and services, and tracking users’ performance over time), dialogue
support (such as praising and rewarding target user behaviour, and providing
suggestions that aid users in performing target behaviour), system credibility
support (through third-party endorsements and verification), and social support
(by creating opportunities for competition, cooperation, social comparison, and
recognition among users).
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The use of game elements to persuade user behaviour/attitude in intended
direction has been studied by [41]. Gamification can be defined as “the appli-
cation of lessons from the gaming domain to change behaviors in non-game
situations” [35]. Gamification concepts (such as those discussed in [36]) have
been employed to promote healthy behaviour [37], in education [38], to increase
performance of elderly and disabled workers in production environments [39],
and even in enterprise software use [40].

There is considerable overlap between gamification concepts and persuasive
design principles, specifically those corresponding to dialogue and social sup-
port. Also, understanding the inevitable trade-offs incurred when serious situa-
tions are gamified (e.g. time efficiency and short-term productivity vs. sustained
engagement and fun) and the strategies to strike the right balance, seem to share
similar considerations for trade-offs in designing technologies that promote users’
cognitive efforts while at the same time ensure a reasonable level of usability.

4 Redesign Exercise and Feedback Session

Drawing from some of the techniques and theoretical concepts discussed in the
previous section, we conducted a series of design exercises to re-design commonly-
used applications today, specifically calculator, spell-checker, scheduling/to-do
list, GPS navigation app, and app marketplace. They illustrate how the inter-
action could be designed in such a way that may reduce the negative effects of
over-reliance on them and possibly even to increase the users’ cognitive ability
while using them, while at the same time supporting the task that the users
want to achieve.

To validate our proposed design approach and to elicit feedback on various
aspects of the redesigned applications, we undertook a design studio approach
(similar to the methodology described in [42,43]) and conducted a half-day feed-
back workshop with 21 participants. Demographics of the participants were: ages
between 18 and 23; 11 females and 10 males; nationalities included Cambodian,
Chinese, Filipino, Indonesian, Japanese, Malaysian, Mongolian, Myanmarese,
Singaporean and Sri Lankan.

The workshop was conducted with users of this specific age-group as they
are considered to be “digital natives” who have been using IT applications and
devices throughout their lives and hence are at high risk of over-reliance on
technology and yet may not be aware of how it could adversely affect their cog-
nitive abilities/skillset over time. By engaging users from a breadth of countries
with varying levels of technological adoption and attitude towards tech-use, we
obtained a more balanced feedback on the acceptability of our design approach.

The participants were divided into five groups of four/five users and moved
around each design artefact. Each artefact had a dedicated facilitator walking the
participant group through the redesign and rationale. Participants were encour-
aged to ask questions and discuss the design implications among other members
of their group. In addition, they provided individual and anonymous feedback on
each artefact through post-it notes. At the end of the workshop we collated the
feedback received and identified common themes for each and across all artefacts.
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4.1 GPS Navigation App

Instead of providing turn-by-turn directions, the GPS navigator makes the user
look out for landmarks and cues that help to retain and even improve the driver’s
situational awareness (Fig. 1).

In this redesign, instead of providing very specific, detailed, step-by-step
instructions, we provide leeway for users to figure out intermediary steps on
their own. When the usage situation repeats over time, instead of providing the
entire set of instructions, we encourage users to recollect from their memory, as
much as possible, before intervening and revealing the instructions. The GPS
app has been redesigned such that it exhibits self-inhibition through the use of
gamification elements such that the lesser the users require the app’s assistance
for navigation, the more they progress through levels. (See Fig.6 in Sect. 5 for
explanation in the context of extracted design principles.)

a b c

Fig. 1. Redesigned GPS app: Provide spatial cues instead of detailed directions. (a)
Upon indicating the destination, an overall route with major enroute landmarks is
visualised. (b) As the user drives by the landmarks, photos of the landmark scenes
are displayed. (c) Instead of providing turn-by-turn instructions using length measure-
ments, spatial cues are used so that users may recollect from memory during subsequent
trips.

Feedback: The redesigned GPS navigation app met with unanimous positive
feedback from the participants. They felt it is good to have the role of the
GPS navigation app relegated to that of sous-navigator who only helps when
the driver explicitly asks, rather than actively directing the driver. In fact, one
participant commented “I like how it brings technology to its assistive role, to
be there when I really need it, while letting me use my own memory otherwise.”
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4.2 Calculator

We have designed a calculator app (see Fig.2) which, when invoked for sim-
ple calculations, elicits a ‘guesstimate’ from the user. The app then reveals the
actual answer and indicates how accurate the user’s guess was. We have used
the concept of counter-functionality whereby, the user, who wants an accurate
answer immediately with minimal effort, is asked to first try to ‘guesstimate’
the value. We believe the extra effort is meaningful and discretionary as the
user is provided the option to skip this step and directly obtain the calculated
value. Finally, the system provides tips on how to guess better, corresponding to
PSD framework’s design principle on providing suggestions for system-human
dialogue.

19x 21=
399

How to guess better

what the answer i

a b c

Fig. 2. Redesigned calculator: Encourage the user to ‘guesstimate’ arithmetic calcu-
lations before revealing the actual answer. (a) User types in query. (b) Instead of
displaying the answer immediately, the system asks the user to estimate the answer,
while also providing the option to “skip”. (¢) The system then responds how close the
estimate is, and reveals the correct answer.

Feedback: Participants welcomed the approach of asking them to attempt to
calculate values on their own first. However, they acknowledged that they may
sometimes be in situations where accuracy and timeliness are of the essence.
Hence they liked the feature to quickly switch between ‘ability’ and ‘accuracy’
modes. Some participants suggested identifying and designing for specific usage
scenarios where the ‘ability’ mode is strictly enforced and tips and hints are
displayed everyday, for example, in education. Participants also wanted to see
some kind of analytics to understand how their “guessing accuracy” has improved
over time.

4.3 Scheduling App/to-do List

In this redesigned calendar/scheduling app (see Fig. 3) the user is made to rec-
ollect the agenda and timing of the day’s meetings, instead of being informed
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by the app. The user is presented with the timings for the events/appointments
of the day and a list of possible events. (The number of events is more than
the number of time slots.) The user is required to match the timing with the
event that is scheduled for that time, in order to see the actual appointments
for the day.

By making the user match the day’s meetings with their corresponding times,
we hope to encourage users to reflect on those events when they go through the
extra step. By praising the user for correctly matching the tasks and timings,
the redesign supports system-human dialogue principle of the PSD framework.

Remember you have 3 tasks today? Excellent!

1 hour
-
4PM TAoffice hour
30minutes .

a b

Fig. 3. Redesigned scheduling app: Help users in recollecting meetings and agendas,
instead of reminding them. (a) When the app is opened, the user is asked to drag and
drop the main events to the correct time slots. (b)The correct schedule is then shown,
thereby confirming the user’s answers.

Feedback: Participants saw the redesigned interaction as opportunities for
reflecting on the events/meetings. Some even suggested adding more dimen-
sions, like testing the user on facts relating to the meetings or using pho-
tographs to “involve more senses.” The interaction could be gamified through
incentives, points, or unlocked features. However, a few participants felt that
planning/scheduling should not be complicated and should remain in the form
of passive notifications or popups.

4.4 Spell-Checker

Figure4 shows how a text-writing application (e.g. email or word-processor)
could be redesigned such that the user is informed of the presence of error in
the text, without being shown the exact error and the correct solution. The user
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Fig. 4. Redesigned spell-checker: (a) The sentence with incorrect spelling is highlighted,
as a whole. (b) When the user identifies the misspelt word, spelling variations are
presented for the user to choose the correct spelling. (¢) Upon choosing a word, the
system reveals the answer.

would thus have to first identify the error, then decide on the correction and
finally, learn ways to remember the correct form.

The proposed redesign can be considered slow and hard-to-use as the user is
required to spend some effort in pinpointing the exact error and then choosing the
correct version. However, the additional effort followed by hints and suggestions
should improve error prevention and users’ recall.

Feedback: While participants liked how the redesigned spell-checker makes
them identify and correct the mistake on their own rather than auto-correcting,
they felt the redesign could be extended to cater to different learning abilities
of individuals, some through examples, some through mnemonics, and others
through explicit repetition of words that are always misspelt by the user. One
participant suggested displaying a summary of mistakes the user had made, as
recap, when the user saves and closes the document.

4.5 App Marketplace

Given the innumerable number of apps, how can we ensure that users actually
choose those that are beneficial to them despite the perceived extra effort in
using those apps?

We propose that, in addition to the existing information like app ratings,
customer ratings and reviews, app marketplaces should also display information
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about how prolonged use of the app could affect the user’s different cognitive
abilities. We have named this set of information “UX2.0 index” as we hope our
proposed design approaches encourage designers to think about user experience
design as being more than just usable, compelling, and emotive, but also con-
sider the long-term consequences to the users. Similar in approach to those for
enforcing ethical behaviour-design [44], the proposed elements support system
credibility design principles of the PSD framework.

In Fig. 5, the app download page pertains to a section that shows possible
effects on the user’s cognitive skills over time, in ratings by different cognitive
abilities/skills. Such quantitative ratings may be difficult, if not impossible, to
measure for a newly developed app, but in this exercise we are illustrating how
the consideration of long-term use and its cognitive consequences might even-
tually manifest so that it becomes one of the features from which the potential
users could decide whether to purchase it or not.

Auto Remind Me

M bt 4
at the right moment without your prior indication.

« Runs in your menu bar, staying out of your Dock and out of your way when you don't

« New ion

User Ratings Cognitive Skills over Time (UX2.0 Index)
Average ratings Beware that 2 pr a of this app may
* k) 1 in the reGuCtion of increase in the

User Reviews

Calendar please...
Love the design. Quite easy to use but a calendar

would be a great feature!

Great design!
Love the app!

P> SOURCES

Fig. 5. Redesigned app marketplace: On the lower-right side of the screen, the page
provides the ratings in 5 cognitive abilities/skills (arithmetic, memory, visual and spa-
tial, language and interpersonal) and explanations on how prolonged use of the app
may affect users’ cognitive abilities

Feedback: Participants felt that rather than discouraging them from choos-
ing apps that are harmful for them, the information in app marketplace could
actually encourage app designers and developers to create apps that rate highly
on the UX2.0 index, thereby indirectly designing better for cognitive abilities.
Some participants suggested including limiting access to apps by age, based on
effect on cognitive abilities. Others advocated allowing users to make their choice
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and potentially only displaying warning messages, like similar labels on cigarette
packs. A couple of participants raised the issue of reliability of UX2.0 index rat-
ing and suggested having a credible organisation or institution to review and
rate apps based on the index parameters.

5 Moving Towards Design Principles

From our review of literature, design exercise, and the user feedback for our
designs we extract a set of general considerations as the step towards establishing
design principles intended to help designers consider how long-term use of their
artefacts could maintain and even improve users’ unassisted abilities and reduce
negative impacts of over-reliance.

One of the designed artefacts, the GPS navigation app, has gone through
more rigorous discussions and thus covers wide principles and categories we con-
sidered. We ended up redesigning the GPS app more fully. We present our design
principles, along with illustrations of how apply them, through the redesigned
GPS navigation app, which we call “GPS2.0”.

1. Consider whether the domain you are designing for and the technology and
interactions you are designing, have long-term effects on users’ cognitive abil-
ities. Determine which abilities will be affected and how.

2. Allow users to switch easily between a mode in which the principles are imple-

mented (ability mode), and a mode in which speed, efficiency and accuracy
are the main goals (accuracy mode). Leave the choice of using the ability
or accuracy mode to users, as some may not be concerned with effects of
prolonged technology use, but warn them of the potential consequences.
In Fig.6d and e, the user is able to easily switch between GPS2.0 mode
where there is more wholesome interaction offering some room for exerting
more mental effort, and normal GPS mode in which the system provides turn-
by-turn instructions. When the system operates in normal mode it displays
a warning message about potential harm to user’s spatial abilities.

3. Show, don’t tell: Don’t show full solution but find a way to help users find
the solution themselves by:

— Suggesting a more wholesome/physical /natural way of solving

— Giving minimal amount of information, in the form of appropriate hint
or quiz to guess or reflect first

— Highlighting user’s error, rather than auto-correcting

In Fig. 6a the system displays a general overview of the entire journey, akin to
physical map, and minimal information in terms of expected duration, num-
ber of main decision points/landmarks and total distance of the journey. In
Fig. 6b—d landmarks and visual cues (i.e. expected scenery or view during
the drive) are used to inform and confirm users about driving directions,
rather than the traditional way of turn-by-turn instructions and distance
measurements.
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w  Slontleftonto Republic Bid (signs for
Marina Centre/Nicoll Highway/
" Crawford 5t)

gLy

You have used GPS 2.0
90% of the journey.

Congratulations, you are:
‘on your way to have the spatial
abiiity iken to a London taxi driver

f e d

Fig. 6. GPS2.0: Proposed design principles applied for redesigning GPS navigation app

4. Hints should not be repeating the same pattern but changing.
When the user requires directions for the same route repeatedly, do not pro-
vide the entire set of hints. Encourage users to recollect from their previ-
ous experience(s) of driving through the same route. Ouly if they explicitly
request assistance or appear to be lost, provide the hints/suggestions. Even
then, change the nature or pattern of hints.

5. Introduce gamification elements like (a) rewards (b) progression through lev-
els and (c) competition, to ensure sustained use of the app.
As seen in Fig. 6f, the system uses gamification concept of levels and pro-
gression, to encourage users to drive unassisted by GPS as much as possible.
In this particular example, the user has used the app in GPS2.0 mode for a
great part of the journey, thereby attaining the level of “London cab driver”
(whose spatial navigation skills are well-known [45]).
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6. Encourage users to exercise their abilities through data analytics to show how
the abilities progress over time.
The GPS2.0 app tracks how well the user is able to navigate (a) without
assistance of the app and (b) using GPS2.0 mode instead of normal GPS
mode. This information is used in conjunction with gamification elements to
encourage users to continue using their inherent abilities, as shown in Fig. 6f.

6 Conclusion

In this paper, we have established the necessity for approaching user experience
design from the perspective of reducing and preventing over-reliance on technol-
ogy, and maintaining and possibly even improving users’ cognitive abilities when
used over time. Through investigation of literature on recent design discussions
in the HCI community, persuasive systems, and gamification, we have derived
a set of design principles to help designers consider how long-term use of their
artefacts could maintain and even improve users’ unassisted abilities and reduce
negative impacts of over-reliance.

The principles encourage users to keep using their own unassisted cognitive
abilities in completing a task while also allowing them to get an immediate task
solution. This is an important facet that manifests in the changed tone from the
existing design guidelines. To address the dichotomy between the two modes (i.e.
ability versus accuracy, as described in Sects. 4 and 5), we continue to explore by
expanding the concepts and principles introduced in this paper into a spectrum
for determining the appropriate tradeoff/balance point(s). We hope that our
proposed design approach generates discussions to start the awareness in the
HCI community.
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Abstract. It is necessary to accept new users, retain old users, keep users
active, promote user consumption, and restore the loss of users, after all websites
and products are released online. User operations are almost the core work of the
development of each site or product. So what is the core content of user oper-
ation? The answer is opening source (to pull new users), throttling (to prevent
loss of users), promoting activity (to enhance user activity), Promoting payment
(to stimulate the user to pay conversion). In fact, none of the above contents is
easy to achieve. So we must apply the basic knowledge of the user operations,
combined with the user experience knowledge, to create the operational design
thinking. The operational design thinking can help the sites or products to obtain
a good user experience.

Keywords: User experience design - User operations - Opening source -
Promoting activeness

1 Introduction

Product design is a long and escalating process which includes the following steps, first
of all combining the user needs with the market demands, secondly a series of
development, testing, releasing online, and then understanding the product’s results
through the data feedback, and finally improvement and optimization.

Operation is of great importance for the success of a product. When the product
design and development are completed, the operation can help the product to propa-
gate, promote the user to use, and improve the user retention. So operational design is
very important to make the product live better and longer.

The user experience is a design behavior that runs through the entire product
lifecycle. As the user experience designers, we must fully understand the operational
knowledge, master the design of operational thinking, and design products to meet
users’ needs, in different user operating stages. Products can run better and longer once
they meet the needs of users.

The operations include three aspects: content operations, user operations, and event
operations. This paper is mainly about the user operations, which is most closely
integrated with the user experience and has greatest guiding value for the user expe-
rience design. Mastering the user operational design thinking can help us to improve
the quality and value of the user experience design.
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2 The Importance of the User Operations

It is necessary to accept new users, retain old users, keep users active, promote user
consumption, and restore the loss of users, after all websites and products are released
online. User operations are almost the core work of the development of each site or
product. The content operation, the activity operation, and the evaluation of the KPI are
all determined by the user operations. Besides, the discussions of the user scale, the
user payment, operation data health, as well as other factors are all in fact contained in
the work of user operations. In general, the user operations include the following items:

e First of all: We must fully understand the user structure of our products. For
example, among our users, are men more or women more? How old are they?
Which provinces are they in? How about their education levels? What are they

These are the basic data for user analysis.

e Second: We must understand the scale of the users. How many new users? How
many old users? What is the number of the daily growth? What stage are the users
at in their life cycles? When clearing these questions, we can understand the stage of
our website and product, as well as the stage of our users. Then we are able to select
the appropriate user operation method.

e Finally: We must know and understand the data of the user behavior on our website.
By analyzing the data, we can understand why the users come? Why the users
leave? Why the users active? Why the users retained? Only by understanding these
user behaviors, we can use different operating strategies to attract new users, to
active old users, to restore lost users, etc.

Therefore, the core contents of user operations are the opening source (to pull new
users), the throttling (to prevent loss of users), the promoting activity (to enhance user
activity), and the promoting payment (to stimulate the user to pay conversion). In fact,
none of the above contents is easy to achieve. So we must apply the basic knowledge of
the user operations, combined with the user experience knowledge, to create the
operational design thinking. The operational design thinking can help the sites or
products to obtain a good user experience. Referring to the following figure (Fig. 1).

e Opening source: When the users use the product at the first time, we need to ensure
that the user experience is very good in order to attract them to stay.

e Promoting users’ activity: In order to make users like our products and continue
using our products, we must divide the users into sub-groups, and provide them
different quality services based on their different interests.

e Promoting payment: On the basis of users’ psychology, we should seize the needs
of the core users, let the user use the paid features, and then guide the user to pay for
the features.

e Throttling: In order to find the possibly lost users in advance, we should analyze the
behavior of the lost users, and do some operations to recall them.
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AN Enhance the user experience at
the first time
Divide the user group, and so the
different design

Pay before the first experience

Earlier prevention, earlier recall

1.0pening source

to pull new users

2.Promoting users’ activity

to enhance user activity

3.Promoting payment

to stimulate the user to pay
conversion

_—_

4. Throttling

to prevent loss
of users

Fig. 1. User operational design thinking

3 User Operational Design Thinking

On the basis of the knowledge of the user operations and the knowledge of user
experience, the user operational design thinking can help us to improve the user
experience, to design the satisfactory products, and to follow the law of the user
operations.

3.1 Opening Source (Enhance the User Experience at the First Time)

The purpose of opening source is to expand the number of users. The main tasks
include expanding the registration channels and enhancing the registration rate. From
the perspective of user experience, how to reduce the login threshold is the focus
problem for the designers at this stage. The purposes are to allow users to smoothly and
quickly complete the registration process and to improve the rate of successful regis-
tration. Especially for a new product, we must reduce the registration threshold in order
to obtain more users.

3.1.1 Lower Login Threshold - Third Party Authorization Login

After years of development, the registration of Internet products has been very mature.
Besides the registration way of the product itself, there will be other ways to register,
such as binding registration. Binding registration allows the user of other products to
quickly log on our products by the authorization account. This approach can signifi-
cantly reduce the cost of obtaining the users. For example, the current common login
page, refer to the following figure, prompts users to use the accounts of Sina
microblogging, QQ, and WeChat to directly login the website, which can quickly
increase the user numbers, especially for the new products. Referring to the following
figure (Fig. 2).
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Fig. 2. Third party authorization login

3.1.2 Lower Login Threshold - Account Exchange
Many companies not only have one product, but a product group, which are closely
related products. In this case, it is necessary to make full use of any product account to
get through the group of the products in order to reduce the threshold of registration.
For example, Baidu has a number of apps such as Baidu on the phone, Baidu map,
Baidu Nuomi, Baidu take-away, Baidu reading, etc. In order to reduce the login
threshold, Baidu uses the account exchange. The user logged in an app, and his account
information will be recorded. When the user login Baidu’s other apps in the same
phone, it will be prompted whether to use the recorded account to login. Referring to
the following figure (Fig. 3).
This approach greatly reduces the login threshold, and enhances the success rate of
the login. Baidu’s products fully share account resources between each other.

3.1.3 Lower Login Threshold - Product Optimization
With the advent of the age of the mobile Internet, everyone has a mobile phone
number. Mobile phone number is not only convenient to contact, but also very con-
venient to remember. So mobile phone number has gradually become a very important
account information.

It will be more convenient using mobile phone number to register in the app than
using the mailbox to register. Referring to the following figure (Fig. 4).
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3.2 Promoting Users’ Activity (Divide the User Group, and so
the Different Design)

The needs of users are very diverse:

e Although each site has the clear positioning and the specific user groups, the users
are still very different. So the demands from the users are certainly different.

e FEach user has a specific life cycle (including start-up, growth, active, recession).
The users starting to use the product at the different time, will be in different stages;
Or the users starting to use the product at the same time but having different growth
rates, will also be in different stages. In different life stages of the user, the demands
for natural products are also different.

In summary, regardless of the user’s own differences or their different stages, the
user’s needs are different. So we have to divide the users into groups. For different user
characteristics of different groups, we must do the different designs in order to enhance
the users’ activity. Referring to the following figure (Fig. 5).

User group 1 User group 2 User group 3 User group -+

@) ()

Characteristics 1 Characteristics 2 Characteristics 3 Characteristics

34 ® ® ®
it it it it
&R % & &
B& B& B B
A B C D

Fig. 5. The different user groups

In the process of categorizing the user, we found that different types of user group
account differently. The groups with large proportion are named with important user
groups. For these user groups, we should do a special treatment to meet their particular
needs.

For example, the education group, the largest user group, which accounts for 40.8%
in the whole number of users of Baidu Library. They have great demands for viewing
and downloading the educational documents. So we specifically design and deliver
educational VIP for them. The original solution that users can view and download
documents 10 times within a month without the limitation of document types is
upgraded to 15 times a month only with educational documents. For the educational
user group, the membership value is increased by 1.5 times at the same price. While
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after releasing the new solution, the VIP income is increased with 4.1%, and the ARPU
is increased with 3.6%. Referring to the following figure (Fig. 6).

Classic VIP Education VIP

al Al
10 times / month 15 times / month
Unlimited documents Limited education documents

VIP value increased 1.5 times "

Fig. 6. Classic VIP vs Education VIP

3.3 Promoting Payment (Pay Before the First Experience)

On the basis of users’ psychology, we should seize the needs of the core users, let the
user use the paid features, and then guide the user to pay for the features. Referring to
the following figure (Fig. 7).

Pay before the first experience

Purchase entrance E— Member opening —> Member experience

Pay after the first experience

Fig. 7. Pay before vs Pay after

The role of the user experience is important to stimulate users to pay for the
services provided by the products. For example, many products have a membership
system. We can only use the corresponding privileges after purchasing members, while
if we do not buy members, we can only see a bunch of cold copies of the presentation.

Please remember that: The users’ purposes of using the products are not to buy
members, but to meet their specific needs. So a good experience process is: The user
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can try to use the membership functions. After that, if they are satisfied with the
service, they will buy the members. Although this process delays the purchase of
members, the purchase behavior will be more effective, have higher purchase success
rate, and have better purchase experience after the trial.

3.4 The Throttling

Throttling refers to keep the user scale and avoid user loss. The main work mainly
includes analyzing the behaviors of the lost users, finding the possible lost users in
advance, and recalling users through operation. So the core of the user experience is:
earlier prevention, earlier recall. Referring to the following figure (Fig. 8).

Frequency
4

8

Recall before the lost

Recall after the lost

registration Natural time

Active phase

Fig. 8. User growth model

So we need to analyze the same characteristics of the lost users. Such as whether
the registration channels are the same or not, the gender ratio, the age, the behavior
characteristics, the interest characteristics, and so on.

For example, the rate of users who upload their pictures in the lost users is only
20%, while at the same time, the rate of the users who upload the picture in the
remaining users is 80%. So uploading the head picture is a very important indicator,
which can determine whether the user will be lost.

Many people think that uploading avatars is a very small function, which is not
involved in the user’s core functions. But the small picture obviously has a butterfly
effect. For example, in the SNS virtual community, the avatar photos allow others to
understand our preferences at the first glance. If it is a true picture, the user will be very
easy to be recognized by their friends. So the avatar photo is very important to build
their user relationships.

In summary, first of all, we need to find the same performance of the lost users.
Once the users show these performance, it indicates that these users having the trend to
be lost. We need to recall these users in advance.
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4 Conclusion

After releasing a new product, it is necessary to attract new users, retain old users, keep
users active, promote user consumption and restore the loss of users. It can be seen that
user operation has become the core of the online products. On the basis of the oper-
ational knowledge and the user experience knowledge, the user operational design
thinking can guide the user experience design, help us to design the satisfying products
and to follow the law of the user operations.

Acknowledgements. Thanks again to Operation methodology created by Professor Zhang
Liang, which gives me deep thinking of Internet Operation.
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Disappearing Boundary
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Abstract. With the breakthrough of the confinements of materials by Screen
Technology, it has ushered in another kind of expression mode, which is
detached from the sense of distance featured by technology and is fused with the
realistic world. The appearance of the screen media which surpasses the defi-
nition of papers but has costs lower than paper would once again subvert the
human visual experience and life habits. As a kind of new means of visual
language, since the 1960s, interface design has brought the world brand new
design concepts and design norms. The human beings’ entry into the intelligent
era has been much more rapid than expected, and this has brought design
tremendous impacts and challenges, but has also brought the designers
boundless possibilities. Under the influence of visual language for interface
designs, designers wonder how to conduct designs and in reverse it would aid
such an era to a certain place. The Author proposes that in the visual language
for interface designs there exists a developmental trend from “fear to be unseen”
to “fear to be seen”; meanwhile it is also proposed that the visual language for
interface designs features profound effects and behavior planning on the con-
ventional graphic design. This Paper holds that there would be no development
of interface design without the screen, and the development map of the interface
designs would put forward new requirements on the development process of the
screen. It can be said that the screen has shaped the temperament of the modern
technological society featuring constant fusion and merging. The appearance of
the screen established a boundary, but this boundary possesses boundless
integration and merging ability, and this is not only manifested in the exter-
nalized substance, but is more manifested in people’s hearts. The boundary
between substances is disappearing.

Keywords: Screen technology - Interface design - Graphic user interface

1 From “Fear to Be Unseen” to “Fear to Be Seen”

From “Fear to be Unseen” to “Fear to be Seen”, and what such a process of sim-
plification indicates is the elevation of the users’ abilities... The Author.

When tracing the development of the scroll bars in the visual language for interface
designs during the desktop era, we would discover that there exists a process of
simplification, but this process does not simplify for the mere purpose of simplification,
and neither is it a transformation of the aesthetic angle on the visual organs. The Author
names this process a process from “fear to be unseen” to “fear to be seen”; for the users
of the Xerox Star era in 1981, many people failed to understand that the world of screen
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is something that can scroll ahead in an unlimited way. The world can scroll ahead
without any limits; in the era of viewing TV, the users were only responsible for
receiving the signals transmitted from the screen. However, in front of a PC, if no
command is given, it would have no response of any kind, and a scroll bar is just one of
the most important breakthroughs in the visual language for interface designs. In order
to enable the users to understand and use such a function, the design of its visual
images involved being fearful of not being seen by the users, and the rolling direction
of the arrow was a metaphorical expression with the arrow being pushed upward from
downward and moved from upward to downward. However, such a metaphori-
cal expression incurred some changes in the scroll bar design of the Apple Lisa
interface language in 1983, and under the guidance of direct perception and clearance
and no need for more considerations, moving upward means the upward moving of the
page and moving downward means the downward moving of the page. In 2007, in the
visual language for interface designs of iPhone iOS, the arrow for scroll bars was
eliminated. This indicated that with the popularization of the PCs, under the long-term
influence of the visual language for interface designs, users’ comprehension of the
operations of the interface has been substantially elevated, and without the excessive
interpretations of the visualized language, the users are able to understand the screen
can be scrolled, so the indicative role of the scroll bar’s functions were lowered, and its
visual images gradually subsidized; when necessary, users would take the initiative to
find it, and its function only indicates the position of the current scrolling (Fig. 1).

Xerox Star Apple Lisa Macintosh Windows NeXTstep Win 3.0 Mac 0S8 WinXP Mac OS X i0S 0OS X Lion
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Fig. 1. The scroll bar development from 1981 to 2011
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It took two-third of the 20th century for the PCs to be transformed from their
gigantic sizes to the desktops, from military applications to civilian uses, from super
users to individuals, from the mechanical moving to the intelligence of the screen
interface. At present, desktops, notebooks, and palm PCs coexist. Not only can PCs
assist you in doing your jobs, learning and entertainment, they can even help you at any
time. People no longer need to worry about the differences in applications brought
about by the changes in sizes. Regardless any forms, the similar interfaces and the same
applications are operated.
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PCs have made our modern living become so unconventional; however, what is the
thing that integrates such seemingly disorderly life needs? It is the screen, and the
visual language for interface designs. The interface created by the screen is just like an
all-mighty pocket, while the visual language for interface designs contains and inte-
grates people’s constant life needs on the same platform, and this process is still in
progress. The fusion ability of the screen interface has failed to reach its limits.

On one hand, portable PCs have been transformed into today’s notebook PCs along
its own route of development; on the other hand, it sped up the advent of palm PCs, and
quickened the appearance of palm PCs, thus enhancing the development of the screen
interfaces of smaller sizes; this was closely associated with the advancement of the
screen technology. The emergence of such a group of flat screens as LED made the
screen sizes more flexible.

1.1 Interfaces Without Any Need for Thinking About Operations

The inception of the “Palm PCs” concept was not aimed at making “smaller PCs”;
instead, it made endeavors to explore the “handwriting PCs”. SketchPad was just a
model of the handwriting PC, which was invented in 1963 by Ivan Sutherland by
American computer scientist as well as the pioneer of the Internet. The Author holds
that the Sketchpad which had initially solved the problem of handwriting entry should
be the father of palm PCs. This is because only with the emergence of handwriting
entry that people would imagine regarding the screen as a piece of waste paper and
hold it in hand and make entries in the mode of writing with a pen. What SketchPad
used was already a kind of touch screen interactive technique; however, it was not until
the 21st century that such a touch Screen Technology began to gradually enter the
ordinary families; the crucial element lied in that there was a lack of the flexible and
changeable screen technologies and application software that could match them.

SketchPad enabled its inventor Ivan Sutherland to be awarded the 1988 Turing
Award. What is noteworthy is that the fact an invention of the 1960s was awarded the
highest award in computer technology indicated that the importance of that invention
was not substantiated until the 1980s. The end of the 1980s was the golden era for the
development of the flat screen technology, and it was also the golden era for the
development of interfaces. Upon the sufficient preparation of technology, SketchPad
provided a multitude of PC developers with a new orientation of development. Such an
event is a verification of the Author’s viewpoint: The SketchPad with pen entry was an
infancy of the modern palm PCs, with the only difference being that such a pen was
now replaced by the finger. Its emergence has re-written the interactive relation
between the humans and the screen. We should know that before its advent, people
were only able to communicate with a screen through the mode of the intervention of a
third party. Its emergence provided humans and the screen with a “touch” type inter-
action relation, and such a kind of new relation is bound to guide human beings in
advancing towards an intelligent era that is freer and broader.

The working goal of Ivan Sutherland for the invention of SketchPad was a hope
that the users could have better communication with the PCs and the communication
speed could also be substantially elevated. Indeed, there was nothing that was more
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direct the “touch-response” type communication. However, there was also a regret, i.e.
SketchPad still failed to accomplish the entry of texts. The “Light-Pen” it used to be a
kind of photosensitive input device; it allowed the users to conduct operations on the
CRT screens and get direct responses; however, such a device was not sensitive enough
to express more detailed things, such as words as well as complicated images; what is
more, it failed to manipulate the sizes of the entry contents. Despite all these, this was
only a new start; during the end of the 1980s, under the stimulation of the screen
technology as well as the development of technologies, SketchPad began to be valued
or even led to the advent of a new term that matched it Pen Computing”.

It took about 3 decades for the desktop PCs to develop to palm PCs. During this
period, there were technological developments, and also the users’ expectations and
adaptations. GUI has played an important role, and it was the popularization of GUI
that sped up the users’ quests for palm mobile smart terminals.

From the end of the 1980s to the early 1990s, prior to the advent of Palm, some
embryonic forms of the tablet PCs had emerged, such as GRIDpad, Workslate,
Momenta, Go, Casio Zoomer, Sony Magic, as well as Apple Newton, which was a
model of the Apple, and these tablet PCs all adopted the interactive mode of pen entry;
nevertheless, most of them were not clearly positioned and were highly priced;
although their hardware was meticulously made, their functions failed to match it; most
importantly, the user interface designs were not ideal and failed to entice users; they all
came to a demise on the market.

What are the PCs that can represent the future? Jeff Hawkins, who developed GRiD
Compass as well as GRIDpad holds that the desktop PCs, as the personal computers,
are still too over-sized, too complicated and too power-consuming for the future, and
the PCs needed by everyone should be a small type electronic device, which can be
placed in a handbag or even the pocket.

The extended meaning of the word Palm means the palm, and Jeff Hawkins defined
the success of Palm on size, price as well as speed. The link that connected these four
items was the “interface”. For a desktop, there should be a distance of at least 60 cm
between the users and the PCs for viewing; however, for a palm device, the viewing
distance was greatly reduced, so it was inevitable to adjust the interface. Palm’s GUI
was guided by the rapid online of the cursor, and the users’ most commonly used
functions are placed on the most conspicuous positions. In order to avoid the misop-
eration caused by the numerous and small keys, efforts were also made on the Palm to
reduce the number of buttons on the hardware, with the conversion to the use of a set of
virtual keyboard and handwriting pen was used for entry, and it did not take long to
realize the replacement of the writing pen with the finger.

“The differences of Palm’s GUI with the desktop are not only manifested in such an
interactive mode as “Navigation”, but also in such a variety of aspects as the charac-
teristics of the menus, reading experience, active control and accessibility. Prior to the
advent of the handwriting era, Palm had found one possibility of solution for the
development of palm PCs. Palm also had a highly featured interface configuration, i.e.
the command shortcuts, as well as some special combinations of Graffiti. They enabled
the users to bypass the menus and rapidly execute the commands. Such an approach; on
one hand, they elevated the efficiency of the skilled users, but, on the other hand, it
required the users to memorize more things.
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1.2  From WIMP to FIMS

Since the 1990s, the expansion of Microsoft Windows exerted tremendous amount of
pressure on the Apple. However, the situation saw a fortunate turn in the early 20™
century. In January, 2007, Steve Jobs released the iPhone on the MacWorld Confer-
ence, announcing the formal advent of the era of the smart cell phone GUI. It was
indicated by the previous statements of the Apple that the iPhone team used to intend to
rely on the original mature interface system; however, the reason for their original
abandoning was something of great interests. However, the Author holds that the
crucial reason of the problem lied in the “screen”. From desktop to palm, the screen’s
sizes had been changed, and the interactions among humans must have a mode that can
adapt to these changes (Fig. 2).
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Fig. 2. From WIMP to FIMS (F represents Finger, I represents Icon, M represents Menu and S
represents the Screen)

The Author holds that the visual language for interface designs under the popu-
larization of the smart cell phones had seen some changes, and transformation from the
screen viewing mode and the operation mode exerted real-time changes on the prin-
ciples of the visual language for interface designs. The Pointer (P) in WIMP had totally
vanished in the smart cell phones, and the language mode of the interface designs of the
windows (W) had also become extremely vague, or had even vanished, with them
replaced by the users’ finger (F), and the users’ fingers becoming the most important
element for interactions with the screen; the emergence of windows was also replaced
by the sizes of the screens themselves, so users no longer consider the contents of
different windows and only need to be concerned about the contents that are ongoing
on the current screen. The users can manipulate the screen with the near-perfect
“pinching, extending, shortening and expanding” and “inertial scrolling”, thus making
the application programs more natural and more real-time. This is a gigantic step
forward. The geniuses of the Apple Company creatively subverted the human per-
ception of machines. It enabled “humans” to be closer to children; we all know that
when the children perceive this world at the initial stage, the direct responses brought
about by the “touching” could usually bestow upon them a sense of achievement and
they can obtain an incentive for “continuing”.
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In 1993, the Apple Company used to promulgate a 415-page Human Interface
Guidelines." When renewing the OS, the Apple conducted revisions on this “Guide-
lines”. Through the revision process, we can see the developments and changes in from
human interface visual language for interface designs over the past 20 years. In 1995,
the established “Human Interface Principles” pointed out for the users the development
orientation of human interface in the future for the Apple. The users here mainly
referred to the then program developers and the interface designers. This principle was
divided into a total of 11 parts, namely: Metaphors, Direct Manipulation,
See-and-Point, Consistency, WYSIWYG, User Control, Feedback and Dialog, For-
giveness, Perceived Stability, Aesthetic Integrity as well as Modelessness.

After the birth of iPhones, the Apple leaped into the era of i0S, with the original
“principles” being unable to fully support the development of human interface visual
language for interface designs. Therefore, in 2008, the Apple started the gradual
adjustments on the “principles”, and Perceived Stability, Modelessness, Forgiveness
and Mental-Model, etc. were abolished, with the additions of “Explicit and Implied
Actions”. Soon, after the release of iOS 4, See and Point also disappeared from the
i0S’ “principles”. There had also been substantial changes in the rankings of the
various items of the “principles”, and I the list of “principles” released in 2015,
“Aesthetic Integrity” had been ranked top, with “Metaphors” and “User Control”
ranked the last ones.

Through such changes, the Author holds that during its development the visual
language for interface designs has been transformed from the concepts of technology
and functions to the concepts of providing higher quality, from the mode of guiding,
constructing and encouraging the users’ uses to the elevation of the users’ conscious
uses, from the interactions of human-machine interface to the interactions of
human-machine content. Such items that have disappeared in the list of “principles” as
detectability, feedback, evoking and consistency were not useless in the true sense; the
only difference is that with the elevation of the users’ abilities, those items have become
trivial.

For the current vast PC users, the important thing is not the indications of functions,
but rather “viewable” and ‘“usable” contents, as well as the interactions with these
contents. In the latest iOS 9, we can easily see such changes. Deference Principle
display of UI should facilitate the users in better comprehending the contents and have
interactions with them, rather than dispersing the users’ concentration on the contents
themselves. Clarity Principle requires that the texts of various fonts should be clarified
and legible, the icons be precise and conspicuous, and the excessive modifications
should be eliminated so as to substantiate the key points so as to drive the designs with
content functions. Depth Princi